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6 AISCONSIN ZLECTRIC POWER COMPANY Cocket Nos.

7 (Point 3each Power Plant H £0-265=-CLA and

8 Units 1 and 2) H £0-301-CLA

@ = = = = == = === =y

10

1 Room 398, Federal 2uilding
12 217 Sast Wisconsin Avenue
13 Milwaukee, Wisconsin
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15 The hearing in the above-entitlad matter

16 convened, pursuant to noticey at 9:02 a.m.
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18 PETER 8. BLOCH, Chairman
19 Administrative Judge
20

21 JERRY R, XLINE, Member
22 Administrative Judge
23

24 HUGH Co. PAXTONy Membsr
25 Administrative Judge
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BB S.C.S.2.0.1.8.5.3

JUDSE 3LOCHS The heazring will come to order.

We do expect that when wa are talking with
Staff witnessas that we will ask them to clarify any
areas of possible disagreement between the Staff and
Applicant witnasses, and toc exglain tha importance of
those differences or lack of importancesy and so we Jjust
would like to urge the Staff witnesses to maka sura they
are attending to whatever those differences might be.

Mr. Churchill approached me as we were
beginning to commence the proceedings and suggested that
he has the agreement >f the parties to discontinue the
questioning of Mr. Flatcher and c2ll his eddy current
interpretation experts. There being no objection, Mr.
Churchilly will you proceedy please.

MR, CHURCHILL: Yaesy, sir. Thank youe.

I would lika to call to the stand Mr. Denton
and Mr, McKeey pleasa.

Your Honor, you kncw Mr. Oenton from
yestarday. Ho's zlready been sworn in, Mr. McXee is an
amployae of Mr, Denton’s company. Mr. McK2e is the man
who actually raags and interorets the data fron the
Point Beach plant.

JUDGE BLOCH: Mr. McKeoey you undarstand that

you are testifying before an agency of the United States

ALDERSON REPORTING COMPANY, INC,
400 VIRGIHIA AVE., SW., WASHINGTON, D C. 20024 (202) 554-2345
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sovernment, that the mnatters we are talking about aras
potentially sarious safety and environmental mattars,
that the testimony you are about to give should be the
truth, %he whole truth, and nothing but the trutn, and
that the failure tc live up to that obligation is
subject to possible penalty for perjury?

MR, McCKEE: VYesy I do.

JUDGE 2LCCH: Please procaeed.
Ahereupon,

CLYOE J. DENTCN,
recalled a2s a witnass by counsel for the Applicant,
having previously bean duly sworn by the Chairman, was
examined and testified as follows:
Whereupon,
ZOWARD 0. McKEE,
called 2s a witness by counsel for the Applicant, having
first been duly sworn by the Chairman, was examined and
testified as follows:
DIRECT EXAMINATION
8Y MR. CHURCHILL:

Mr. McK3ey would you stata your full nama,

o

please.
A CWITNESS McXEE) Edward 0. McKeo.
=) And by whom are you emplovyed?
B CWITNESS McKEE) Zetecy Incorporated, Misagua,

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S W, WASHINGTON, D.C. 20024 (202) 554-2345
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nashington.

< And wnat are your duties there, Yr. McKae?

B CWITNESS McKEE) Electronics tecnnician, data
analysty, help in the engineering department.

Q And could you give us 2 description of the
training and experience that you have had, first of all
your educational background and second the experience
you“ve had relative to the interpre*ation of eddy
current cata?

A (WITNESS McXEE) Four years military
electronics, two years electronics tech school, and
about 22 years in the electronics and nondestructive
testing field.

Q And how long “ave you been i..erpreting eddy
currant data?

A CWITNESS McKEE) About 11 or 12 years.,

q Wwhat is your relationship or your role in the
Point 3each eddy current inspection program?

A (WITNESS McKEE) I have done all tha data from
tha first inspection except for two times, both glants.

Q Mr, Denton, yesterday when you were un on the
stand we introduced Applicant’s Exhibit 2, and what I
would like to ask you to do =-- you have been invited
here by the 30ard, both of you gentlemen have been

invited here by the 3ocard, to explain how eddy current

ALDERSON REPORTING COMPANY, INC,
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dat2 is interproted, particularly he eddy current data
from Point EBeach.

And if you would, would you Jjust run through
Applicant®s Exhibit 2 and exolain to the 3ocard just how
eddy current interpretation is cdone with respect to
thosa examples.

A CWITNESS CENTON) If I could say over what I
said yestercay by way of review, I°1ll start and go
through this. The first, page 1, first the eddy current
sguivalent that we use today has the capability of using
four tasters simult2neously sharing the probe. Each of
those have two channels. We have to have both a
horizontal and a vertical channel. So in fact this
equipment has eight outputs.

And I°m emphasizing this now because as we go
through the exhibit, we have chosen to put on strip
chart in one case two channels and later we have changed
ona of the channels to a difference piece of
information. All of the data collected on any of our
inspections 1s always recorded in its raw form on an
aizht=-crannal magnetic tace, so that we always have the
option of putting on strip chart any combination of
information that we want,

Also, since this is a multi-parameter piece of

equicmant, which means we can manipulate the cdata, by

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., SW., WASHINGTON, D.C. 20024 (202) 554-2345
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having it all in its raw form on magnetic tape ws can
choose to manipulate it later however we want.

JUDGEZ BLCCH: You mean primarily that you may
add different channels together?

WITNZSS DENTON: VYes. We can subtract the
effects of tuba supports or copper. We can also
subtract the effects of things on the I.D. ¢f the tuba
by Jjudicious selection of fregquencies when we do the
original inspection.

Ae have basically two ways of looking at the
data. The tcp picture shows three of the channals =--
two of the channels presented simultaneouslyy I°m sorry,
and the combination of those two channels. So these are
than lissajous patterns of the main test freguency, in
this case 400 kilohertzy, the subtractor fregquency, which
is 100 kilohertz. It is picked lower, which allows us
tc subtract signals caused by thirgs on the outside of
the tube. And then tha lower lissajous pattern is a
result of adding the two tcp ones together.

Then the strio chart shows on channel oney, the
left channel, thae vertical component of tha mix.

JUDGZ 3LOCH: Just to be cleary, in some places
tha chart on the left looks lik: a single line. Is that
because the lines in fact are falling exactly on top of

one another?

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE, S W, WASHINGTON, D.C. 20024 (202) 554-2345
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WITNESS CENTON: I°m scrryy, I don’t understand
the questian. 0On channel one of the strip chart
recorder or are we talking the photograph of the
lissajous?

JUCSE BLOCH: I thought you just said there
were two channels on the left side of this.

WITNESS DENTGON: Noy I°m sorry. The vertical,
the channal oney there is only a single pin, so on
channel one there’s the vertical information from the
mixy which is the lower lissajous pattern. And the
second channel i3 the vertical of the 400 kilohertz,
¢hich is the upper left lissajous pattern.

So this is 2 typical strip chart arrangement.
If there is a decrease in electrical conductivity in the
tube wall causad by a defect, there will be & vertical
component to the signal. 350 we can easily screen strip
charts to look for indications that we would then have
to go to the mag tape and bring up on the oscilloscope.

JUDGE B3LOCH: And that is tte order .n which
you procead. You start with the strip chart and then
whan you find some possicle problem ycu then go to the

WITNESS DENTON: It depends on the plant., If
we have a glant that has aexhibited small volume flaws or

numbers of flaws, quite often we Fave the strip cka't on

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE,, S W, WASHINGTON, D C. 20024 (202) 554-2345
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the table in front of us and the oscilloscope in front
of us ana we actually look at 21l of the mag tape along
with the strip chart.

It is necessary to have the strip chart
because 1t°s the only real way to get the vertical
elavation of the faults.

JUDGE 2LCCH: So sometimes you’ra looking at
the data simultaneocusly?

WITNESS DENTON: That is a fact, yes.

The other thing I need to point out about the
lissajous patterny, I want to go just briefly through the
basic eddy current phenomenon again. We pick a
frequency which is high enough when we are setting up to
detect flauwus; that we have phase delay through the tube
wally, sc that flauwus on the outside of the tube occur
later in time than flaws on the inside of the tube. And
as a flaw on the outside of the tube progresses toward
the inside of the tube, the indicaticn of that flaw
rotates in a counterclockwise direction.

The other information contained -- there’s
actually thres pieces of informatior in any one of these
lissajous signals. 0One is tha phase angle, which is
related to the depth of the flaw and its origin, sither
I.0e or 0«0« Second is the amplitude of the signal,

which is related to th2 volume of the flaw. And third

ALDERSON REPORTING COMPANY . INC,
400 VIRGINIA AVE.. S W, WASHINGTON, D.C. 20024 (202) 554-2345
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is the loop opening of the lissajous, which is a little
more ambijuous but nevertheless contains i~formation.
350 these three items are always considered when we ars
interpreting data.

If I may proceed, then, to paga 2. =+~ have ==
tha strip chart in this case is connected the same as
the first strip chart. Let me explain. At the top of
each page we have some title, like "Lab Standard" or
whatever, and then next thing says "2V/0." That is
merely telling us that these pictures were all taken
with the oscillosccope set on 2 volts per division.
There’s nothing mysterious about the number.

50 we have then in the left side, we have 2
lissajous pattern of tie tube support on the outside of
the tube as the probe is pullea through it, at 400
kilchertz on the left, 100 kilohertz on the right. Nouw,
those two signals look approximately the same at
different phase angles, but in fact in order to have
those two signals be the same size the amplification or
tha gain of ths 100 kilohertz has been decreasad,
because at the lower freguency the tube support signal
would be much larger.

If you wers going to do a mix on the outside
of the tubey that is 2 necessary relationship. You have

to have the gain on the subtractor channel lower than

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

21

24

25

.
o
v
w

tha gain on the tasta: channel. Then through some
electronic manipulation those two signals are made %o
look as much alike as possible and put througzh 2
comparator and subtractad one from the other.

S the resultant, which is the spot doun
2elowy is what we call the raesidue of the tube subport
signal. Then if you look down on the strip chart, you
see the same information displayed with tha vertical
information separated out and the horizontal is not
prasented.

S0 in the laft channel you see the vertical
component of the residual of the tube support right.
where the line is arawn, that little indication is what
is left of the tube supoort signal. Cn the rijght
channely ycu sae the vertical component of the tube
support before the subtraction from the 400 kilohartz.

JUDGE 3LCCH: These are lab standards; they
are not from the actual generator?

WITNESS DENTON: That’s true. It is Jjust a
tube with a carbon steel ring 2round it.

Then on the right channel == I°m sorry. On
the right side of the page you 3¢@ exactly the same
thingy and I°m sure it is probably also the same tube
support ringe. You Jjust cdon”’t remove the probe from

inside ity whizch %hen simulates being inside the tube

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., SW., WASHINGTON, D.C. 20024 (202) 554-2345
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sheet. In othar words, you enterwd the carbon steel but
you did not leave 1i, so you see only one lohe of the
signal,

Let me back up @ minute. ALl of this data is
teakan from a diffeorential prone. That means we have tuwo
coils in the boboin that are placed, 2ctually separataed
from each other by asporoximately a sixteenth of an
inch, So this data is taken unere you 2are comparing one
section of the tube with respect to the next saction of
the tube, and 25 you oull the probe down tnrough the
tubey then as you anter a flaw ore coil sees it, then
the other coil sees 1it.

So all of these lissajous patterns are
actually duplicates of the signal. If you see the
signaly, you notice if you have 2 symmetirical flauwu =-- we
can use the tube support for an axample. You see that
the downward lobe ie one coil coming in and then it goes
back. Both coils are in it and then you see the other
mirror-image lohe as the probe lsaves it.

So now I can go back to the explana2tion of the
next picture, Hecaus? we never left it, We only have
one lone.

JUDZE BLOCH: Are you going to explain at some
point whether thare is any significance to deviations

from ceantral line?

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE, S W, WASHINGTON, D.C. 20024 (202) 554-2345
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WITNESS DENTON: We 2re rapidly approachirg
that, yes. In tnis c2se thers is no significance to
that, but we“’ll axplain that in 2 minute.

Okayy 80 now we have page 2. we have an
actual tubee. Thaere s no defect indication in this tube.
it has bsen pickad 2s a tube sheet area and above the
tune sheat area without a flau.

So you have to picture the strip chart as
running toward the flor as it comes out of the machine
and the probe is coming from up in the tube down toward
the tube end. We always record da2ata on the retraction
of .~< probey not on the insertion. Sc¢ that if you look
at the bottom of the page you“ll see where it says "the
first support.”

So the probe is just coming through the first
support plate, which is roughly 40-some inches above the
top of tne tube sheet. Then as the strip chart runs in
time, you see the signals that occur as the probe comes
down. Then you see the entrance to the tube sheet is
merked on the strip chart,

Then the next big excursion which you seey
which isn”“t marked, is the entrance into the tube roll.
The bottom of the tube, the lower portion of the tube,
is rolled into the tubs sheet. 50 you have an expansion

of the inside diametar of the tube.

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE, S W, WASHINGTON, D.C. 20024 (202) 554-2345
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JUDGZ B3LOCH: I cannot tell where that is on
the chart. At tha very top ==

WITNESS CENTCNS It°s the first very large one
as you 90 to the top of the strip chart. Than you are
in the tube rall 2rea, and that next small signal in tha
middlie is the overlap from the tube roll and the next
large signal is the end of the tube.

JUDGE Z2LOCH: Nowy in the middla of the graoh
on the right there is noisey some of which seems to
approach the amplitude of the signal markad 20 percent
on page 1 Is there something I'm missing?

WITNESS DENTCNZ Noy there isnt., As 2 matter
o2f facty the nice thing, you see, about mixing the
signal out is that when you lock at the channel on the
left after we have subtracted those things on the
axterior 2f tne tubey, that those s¢ignals are gone or
drastically changea their shape.

JUDGE BLOCH: So the key strip is the left
strip?

WITNESS DENTCNZ In this casey yes.

JUCGE BLCCH: And what is it you really are
subtracting ocut?

WITNESS DENTONS: In this casey when it°s
abovey all those indications above the tube shaet are

most likely the slud3ze layer. It is variations in the

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S W, WASHINGTON, D.C. 20024 (202) 554-2345
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density. It is a variation in the density of the
magnetite in the sludge layer.

JUDSE 3LCCHE: Ana 1f it were 2 real defect?

<SS DENTCONS It would appear on tha left
channel as well.

If there ara no aquestions on paga 3, we will
progress to page 4. This is going to slow us doun 2
little bit as we’'re starting to get more interesting
here. '

The left sicde of the pagey we have now a tubey
a recording of a tube which in fact uwas leaking watar,
It takes 2 little more time to Jo through this, so we’ll
start down at the bottom of the page on the strip chart
again. We have the same tube support signal, so we
always try to test to a known point. In this case the
inspaction goes abeve the number one support and then
dowun through the areay, through the tube sheet,

You sedy all the noise on the right=-hand
channel 1is not on the left-hanc channel until you get
down to the tube sheet 2rea or into the tube shee?
arsa. So what we have is a case of, most likely,
magnetite on the tube itself, on the straight length of
the tube.

Then we entaer the tube sheet and tha first

signal we coma to indicates =~ whcever laid this chart

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S W, WASHINGTON, D.C. 20024 (202) 554-2345




10

1

12

13

14

16

16

17

18

19

21

22

23

24

25

1613

out indicates that this is the leaking 2rea in this
tuney ancd you see some nice ghotographs up abova. From
these phase anjles, this signal locoks to bey, I don”t
know offhand, but let’s say 30 percent thraugh the
wall,

This 1is not an uncomwmon occurrence if you have
3 crack situation. If it is & stress-type crack it is
noet unusual for that to relieve the stress and still
have some metal contact on the inner diameter of the
tube that allows current to flow through it. 350 it is
not unusual to have a laak that does not read a
40-cegree phase angle and 100 percent of the way through
the tube.

JUCSE BLOCH: So it“s also not unusual to have
a 100 percent through-wall defect that appears on the
eddy current testing to be 20 percent?

WITNESS DENTCN: That is correct, that is not
an unusual occurrence. Howaver, in this case if you
come on down through the grapns,y the rezson I was
explaining the entry to the tube roll so well is that in
this case you notice there’s a big indication above the
entry to the tuba roll, which in fact is a much bigger
signal indication than the one that has heen marked on
the strip chart.

MR. CHURCHILL: VYour Honory, I nave a picturae,

ALDERSON REPORTING COMPANY INC,
400 VIRGINIA AVE, S W WASHINGTON, D C. 20024 (202) 554-2345
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2 scope picture of *hat larger indication. woula you
licke for ma to distribute this to the Board?

WITNESS DENTON: If you would, pleass.

MR, CHURCHILLS: VYour Honor, this is 2 single
sheet rarkad "Point 3sach No. 1y WEP, November 13351,.,"

It is 2 picture 27 a tube idantified as R=27-C-49, four
inchaes ATZ, maaning above the tube sheet, absve the tube
end, ATE,

I would like to have this marked fpplicant’s
Sxhibit 3.

JUDGE 3LOCHS vIt shall he so marked.

(The document referred to
was marked Applicant’s
sxhibit Nc. 3 for
identification.)

WITNESS DENTCN: Okay. Nowy so the only other
thing to discuss I think isy in the tube sheet area you
notice that both ckannels reliably oresent the samse
information, and it indicates that once you get in the
area of 13 inches 2bove the tube end and down it has in
fact a detsricration of the tube wall in the full length
of the tubwey hatueen where the leaker is indicated and
whe -~ the most likely leak really is. The indication is
full length in that tube.

Nowy when you are doing a differential coil

ALDERSON REPORTING COMPALY, INC,
400 VIRGINIA AVE., SW._ WASHINGTON, D.C. 20024 (202) 554-2345
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test, uwhich we are, then what Pappens in this case is
you are really comparing diffarences in defective
sections of tha tube wally and so you don’t re2lly come
up with phase angles. You merely come up with 2 bunch
of garbege in signals.

In this case when we actually enterec these
two particular flawed areizsy, their volume wos
significantly larger than the background deterioration
of the tube wall, that very nice signals were in fact
pulled out of it. And in fact, the picture that we have
Just handed out is as close ¢o a classic eddy current
signal as you could ask for.

So again, thinking about volumes, you notice
¢n the strip chart, in both cases the stripg chart is
actualiy saturated by this large signal.

JUDGE BLCCH: Mr. Churchill, could we somehow
take this as evidenca?

MR. CHURCHILL: VYour Honor, given the
background and the explanation, I would move that this
be received into evidence.

JUDGE 3LCCHS: Any objection?

(No response.)

JUDSE 3LOCH: M=, Reporter, please bincg it
into the transcript.

(The document reforred

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S W, WASHINGTON, D C. 20024 (202) 554-2345
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toy previously marked for
identification as
Applicant’s Exhibit No.
3y was receivsad in
evidence and bound into
the transcript at this

point,.)
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WITNESS CENTONS: Zkaye I1If there 2re no more
questionrss we’ll move to the right sida of the chart and
“e will have an axample of the volume effects of flaus.
In this casey first you notice that we’re coming douwn to
thea strip chart in much the same marner. The tube? sheet
entrance 135 a normal-looking entrancey, and then at 20
inches above the tube end you’ll see the small
indication on the strip chart, and you will look up at
the test channael at 400 kilohartz and you“’ll sae 2
signal which is not that easily identified.

Nowy this is obviously a very small volume
indication. The problem witk this kind of indication is
that it is close to impossible to put & realistic phase
angle on this, because we’re talking about a signal ¢to
noise r2tio in this case which is abcut ona. If you
look at the strip charty, there are some general signals
in that area that are almost the same as the one we are
trying to identify.

So it is the obligation of the data
interoreter to try tc ass2?ss that in the most severe
mode that he can justify, which is measura the angls
which would make it appear to be the largest flaw. The
prablem with tnis type of flaw is, it is always
guestionable. There’s always @ signal to noise ratio

limitation, and the aquestion is, should we put a number

ALDERSON REPORTING COMPANY, INC,
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on *his or should w? not. Is it just noise cr is it
really a flaw?

In this case the interpreter, which I heliave
was Mr, McKeey chose to put a number on this that said
39 percent 2f the way through the wall., Thzt doesn”’t
mean in any stretch of the imagination that this flaw is
really 89 perceant of the way through the tube wall.

JUCGE BLOCH: Mr. McKee, when you do put that
number on, we just had an explanation that it’s rathaer
arbitrary. What do you know about what the minimum size
of that flaw may be anc what the maximum size of that
flaw may bhe?

WITNESS McKSE: To answer the sacond, prohably
the maximum may be 83 percent. 3ut having 2 signal to
noise ratio of about one to oney, the minimum size I
cannot tell you.

JUDGE B8LCCH: Now, you say the maximum is
probably 89 percent. What is that based on?

WITNESS McXEE: If you look in the center of
that thing st the top 2f the p2agesy you havae that
vertical line gzoing up and down. That is what ?
measured %o zet the 39 parcent,

JUDGE 3LCOCH: I knowy, but we just had an
explanationy for example, that when you measursed an 30

percent through-wall defect it may actually be 2 leakar

ALDERSON REPORTING COMPANY, INC,
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and it goes 2ll the way throughe. The indization is a
maximum of 39 percent, but do you know what would happen
if it were destructively evaluated in a laboratory? Is
it possible that it would be a through-wall leak?

AITNESS McKEZ: Noy not in this particular
tube.

JUCGE 3LOCH: 1Is that because you have had
some of your specimens examined in a laboratory?

WITNESS McKEE: Yeosy I have had some of mine
called. 2ut in the beginning when se g0 to 2 site thay
run usually @ hydrostatic test on the secondary side of
the steam jener2tor, and the tubes will leak water
usually with a hydro.

JUDGE BLCCH: If it is through=-wall?

WITNESS McKEE: If it is through-wall.

JUDGE BLCCHS: Ckay. Nowy we had one situation
in the safety evaluation report for Point 3each in which
thers was a through=wall leak in the cold leg of 2
tube.

(Pause.)

JUDGE 3LCCHE Off the record.

(Oiscussion off the raecord,)

JUCGE 3LCCH: The passage which I would like
to ask the witness about occurs on page & of the safety

evaluation report., I°ll read from the beginning of the

ALDERSON REPORTING COMPANY. INC,
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peragraphes 1f you don“t know the answer to the
Juestion, please just say you don’t know. I°’°m not
trying to trzp you into something nhare.

"L tube from which oxplosive plugs had heen
removed praviously from tube irlet and outlet and which
was suosequently sleeved on the hot leg side during the
demonstration crogram in the fall of 1531 recently
developed a small leak on the non-sleseved cold leg
side. The source of the leak could not ba identified
with eday current testing."

Nowy in your experience with eddy current
testing 1is there some reascon why an actual through-wall
leak might not be detected by the eddy current test,
either one of you?

Actually, I°d prefer that the consultation Ye
out loud instead of in orivate.

WITNESS OENTONS Actually, I was Jjust going to
answer the guestion,

JUCGE 3LOCH: Fine.

WITNZSS Q2ENTON: Cnce you have been drilling
on explosive oluzs or any kind >f plugy with the
potential of damaging the tube wall, we’re not
sensitivey for instancey tc circumferential cracks with
our standard inspectiony, because tha cracks flow around

the tube wall. Anda if you have 2 tight circumferential
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situationy, currents merely flow on ooth sicdes of it.
Nowy I 2m not suggesting that this was ¢
circumferantial crack. The question was, are there
known cases whare we can miss a fault,
JUDSZ BLCCHS: That 1is one possibility, 2
circumferential crack which didn’t deviate at all from
beirng circumforential you could not detect because of

the nature of the test.,

WITNESS DENTCONS: Typicallyy we wouldn’t expect

that kind of a situation in that area of the tuhbe, hut
when they have been in there drilling who knouws uwhat

happens to the tube wall.

JUDGE BLOCH: Are there other possible reasons

you coulan®t detect an actual crack with a test?
WITNESS OENTON: The other would be in the
volumetric sense. It just plain didn”t have enough
volume in the flaw area to be aetected, or == I haven't
seen the data and so I°ll defer to Ted as soon as I say
this == it is possible that due to the drilling
operations, the noise levels, the signal-noise level in
that 2re2 was increased to the point where the flauw

value sould have to he quite large.

JUCGZ 3LCCH: Zasically it wasn’t 2 very
smooth I.D.

WITNESS OENTCN: I don’t knowy but maybe Ted
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WITNZSS McKZZ: Ckay. Tha area above where
the explosive plug daformed the parent tubey thers were
no indicaticns. Now, that are2, which is the lowoar
acoroximzte six inchas uwhere *the plug was drilled outy
you‘ve got tha expansion, the deformation by the
explosive plugy and the drilling operation. And that
area almost tecomes inpossible to inspect.

JUOGE 3LGCCH: Then leogically you had no
2dequate baseline to compare it toy, eithaer?

WITNZSS McKEZZ That’s true.

JUDSGE 3LOCH: So that 1s sort of 2 very
special case.

WITNEZSS McKEEZ A very special case.

JUCGZ BLOCH: The only case where you would
axpect not to be able to get a through-wall crack as an
ina cation at all would be 2 circumferential crack other
than in these kind of messed up tubes whera thaere has
been something special done to then recently? Is there
some other situation where you might expect to miss 2
crack?

WITNESS McKEEZ: Not usuzlly when they laak
watery no.

JUC3EZ 3LOCH: Okaye Could you continus with

tha story.

ALDERSON REPORTING COMPANY, INC,
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WITNZSS CENTCN: Ckaye. I think that concludes
peze 4 if no questions on that.

Ckzy. This 1s a similar situation to the last
data wa tzlked abouty excect that this tima the
indication is above the tube sheet rather than within
the tube sheet., So again, we have 2 vary small veolume
indication and a very poor signal to noise ratioc, and
this time the conservative reading hy measuring the
phase an3le turns out to be 23 percent. I don”’t see
anything else that’s particularly sigrificant about this
data.

So we gc to p2ge & nowy the first of the
slaeve information. I point out now that due to the
increased thickness of the tube wall it is not necessary
to do 23 signal subtraction to get rid of 2 tube sheet
entry. S0 now tne strip chart recorder is showing both
components of the test freaquency which, beaczuse of the
thinner wall of the sleeve, is now 65C kilohertz as
cpposed to 400 kilohertz,

And now the strip chart has the vertical
componant on the left channel and the horizontal
component of tnat seama signal on the right channel.
Theoreticallys, if you took the time, if you 2adaed those
two channels back together, you could approximnate

reconstructing the lissajous that is on tha
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50 this strip chart on the left side, than,
genicts the data from the straizht portion of the
sleoeve. You c2n ses? there’s 2 small indication of ths
tune sneet antry on the leftt charnsly on the vertical
channel. And nowy remambering that we put probe motion
== in the original setup, we set 2ero time horizontally,
which then is the probe motion signal. Then now we are
showing tha horizontal channel, and so the variation in
the right=nand channel of the strip chart is now mostly
the motion of the probe or minor I.,J. variations as you
30 through tha tube.

And as you seey none of those signales have a
vertical component in the left-hand channel. Okay, so
one cf these 15 a baseline, the left cne is a baseline
in November,y, and then we have the same *ube in Cctober
== I°m sorryy November of “31 and QOctober of “32.

Unfortunately, there’s been a drastic change
in the gzin that uwues used when the sleeve was done, and
$O Now you se@ some noise levels in the strip chart in
the right=-hand channal that were not in the strip chart
on the left. And if ycu look at all ef the other
information that’s going on at the time, it ;s sbvious
that the gaein is being run much higher. So there still

1s no indication in this recording of a flauw. We are

ALDERSON REPORTING COMPANY, INC,
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' 1 just seeing some hackground noise from thae slesva. |
2 JUDGE 3LCCH: Background noise from what?
. 3 WITNESS DSENTCON: From the sleeve, nost
4 likely.
5 JULGEZ BLCCH: Where is there the change in the
8 s2in?
7 AITNESS DENTCN: Do you know why there’s a

8 change in the gain?

3 WITNESS McKEE: I do not. The first was 2 610

10 probey the second was a 625, The baseline was done with

1 2 510 sized preobey the second one was done with 2 625

12 probe. The response from the 425 is a2 little greater

13 than the 610 rasponse because cf the fill factor of the
' 14 probe. So you actually get a larger responsa.

15 JUCGE 3SLCCH: OCbviously, it°s a little easier

16 to compare a baseline %0 a new reading when thay hava

17 exactly the same gain. What are you doing in your head

18 te decide that the difference is only gain, rather than

19 Some change in indications?

20 WITNESS McKEE: You loock 2t the magnetic tape

29 recordar and watch the display on the scopa to see

22 exactly what 1is going on while you get this noise on the

23 strip chart.

24 JUDGZ 3LCCH: Ckay. So in order to decide

25 this is only a change in g3ain, you are using the

ALDERSON REPORTING COMPANY, INC,
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oscilloscope and not the strip chart.

WITNESS McXZE: That’s right. The 2nalyzation
2% eny indication is done off the oscilloscopey not off
the strip chart. 0Only the elavation is usurlly received
off of the strip chart.

JUCSE 3LOCH: I guess in the future this will
now become the baseline if you’re going to look at the
strip chart?

WITNESS McKZZ: ESvery inspection is a baseline
for the next one in line. The preceding inspectisn is
aluays the baseline for the next ons in tine.

JUDGEZ 8LOCH: So you never look hack four
inspections toc sea?

WITNESS McKZEZ OQhy for sure, for sure.

JUDGE 3LCCH: So you do look at the uwhole
seriss of inspactions?

WITNESS McKZE: If all of a sudden you become
or have defect-type indication, then you raviaw the
previous history to find out where it occurrad or when
it occurred.

JUDGE 2LCOCH: Wouldn®t it bo easiest to look
at the earliest baseline and the most recent %o be able
to detect differencas, rather than looking at the most
recent readings?

WITNZSS McKEE: Noy it is not.

ALDERSON REPORTING COMPANY, INC,
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JUCGE BLOCH: Whry isn”t 4t? It wsould seenm
that the largest differances would occur over a longer
period of time.

WITNZSS McKZE: Well, the wiy we do it is, we
look at the most recant previous and wa Just go backe.

It is the way I particularly do things?

JUDGE 3LOCH: Is my problem & real one?

WITNESS CENTON: It is raally more pertinent,
I believey 1if there nas Deen a changa since the loast
inspection. We have == it depends. If you have a small
volume indication and now we are in the graphs and the
question isy, 1it°s here now, was it there last tima.
Let’s say you look hacke. If it was there last time,
then you look back to the time before to see, was it
therey then to the time befora, until you get back to
the entire history of the tube if you’re chasing this
thing doun.

Unfortunatalyy, we'res not always consistent
within ourselves, and when you are trying to say, yes, I
sea that littla change in the graph pattern, I should
have seen that last tims, of coursa that isn’t true.

You may have seen it last timay, you may not have seen it
last time. S0 we may trace this thing back historically
to in fact see if thare’s & change taking placs in this

tune.
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JUDGE 3LOCH: Andg the thing that starts you
making the search is probably whet, the strip chart or
the oscilloscope?

WITNESS CENTON: I think in this case it could
e elther ons.

JUDGE BLCCH: So if there has been 2
noticeable change, let’s say in an 1ll-month period,
which is what we’re talking abecut herey, in eithar the
oscilloscope or the strip charty, you would check the
historical records back further?

WITNESS OENTON: VYes,y, you would.

ALDERSON REPORTING COMPANY, INC,
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JUDGE BLCCH: with tha sleeve tune yo2u cannot
30 hack 2ny further?

WITNESS DENTON: If we sloeve them 211, it
would save us a lot of work, yes.

JUDGE BLOCH: That wes a side benefit we
hadn®t thouzht aboute.

WITNZSS DENTANZ Now we come to peze seven,
which is a2 sleeva which has an indication in it as you
come up through the line == now that you are all
qualifiec Zata interpreters, ycu see.

The unfortunate thing about Polaroid pictures
1s you doen’t know which direction the spot is joing at
any one time, so you if you lock at the strip chart you

599 that two == the first indication the two pins go

toward sach othery which in the w2y the elactronics work

means the signal went down and to the right first, and
then up and to the left, which is the same diraction as
a flaw.

This indication was Jjudged by Mr, YcXee to he
a vermeability spoty, possibly magnitite on *he surface
3f the tube or the sleeve,y, I°m sorry, on the inner
surface of the sloeve. The reason for this kind of
judgment, we have to 30 now back to some basic eddy
current thing.

If you are in a freestanaing tube and the
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probe is being pulled toward the flaw, the fiald arounc
2 coil is sround the coil so that you have current in
front 2f the probe coil 2s well as uncder the crobe oil
and behind the prooe coily so that the current that is
flowing in the tube wall gcreceding the probe c234il is
flowing later in time for the same raason it is flowirg
later in time on the outside of the tube wall.

So as the probe approaches the flauwu, the first
currant that is interrupted is interrupted later in
time, and later in time is counter=-clockwise. That is
why 1f you look at a characteric flaw as the standard on
page oney the first movement 2f the spot is in 2
counter~-clockwise direction and then going down. As the
probe ®*pproaches beiny under the flaw, the signal comes
to canter in time.

And then, when the second coil starts to see
ity it makas tnis dramatic straight line change and then
you see the second coil leave it, and than you have the
same effect lagging the prohe as you do leading the
probe. S0 tha characteristic approach into a flaw in a
freeastanding niece of tubing is the first currant
interrupted is late in time and you get this
characteristic loop shave.

Nowy when you have 2 permeability variation,

thzt is influancing the magnetic fiald, and the magnetic

ALDERSCN REPORTING COMPANY . IdC,
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fiald is socon in time. Howavar, permeability in itselft
has @ base anjle of its own. So what happans, if you
heve parmeability, ycu don’t typically get the losp
opaning that you do when you have a flaw. So in this
case this picture 1is not that great,

Zut the dot limit leavaes center, *irst goes to
the right without a loop openings then goas not over
atself but the opposite direction and forms 2 line that
Joes to thi upper lobe and then back to the center.
This is characteristic of the permeability variation,

JUDLGE BLCCH: What kind of a thing on the
sleeve is necessary to cause this kind of a reading?
What is your ktast speculation on what is doing this?

WITNESS CENTONS Well, the best speculation
would be a spot of magnatite on the inside of the tube.

JUCSGE 3LOCH: & pretty kig spot?

WITNESS DENTCONS A mil or twoy @ mil deep. It
doasn’t have to be large because we are very sensitive
to permeability changes.

JUDSE 3LCCH: And what you are relying on is
tha differencas in the direction of the phase raading?

WITNESS DENTON: It is the way the signal
itself is formad. It is also short in time, as opposed
to a flauw.

JUDSE BLCCH: And is this a frequent oroblem

ALDERSON REPORTING COMPANY, INC,
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that you had to be aola to discern == the diffarence
between 2 spot of magnatite and a flaw?

WITNESS DENTON: Depending on tha plant, it
could hapoen freauently.

JUDGE 32LCCH: Is it frequent 2t Point 2ezch?

WITNESS MC KEES Noy it is not. There aro
very few permaability indications a2t all at Point
3each.

JUDGE BLCCH: Is this the kind of reading that
would make you more comfortable if there were visuzl
inspection of that particular area of tha tube to see if
in fact there was 2 soot of magnatite there?

WITNESS MC KSE: Hindsight is a very nice
thirg because we have already zone in and done some
ather work in this tube.

JUCGEZ BLCCH: Was thsre a spot of magnatite?

WITNESS MC KEEZ It is not determined yet.

JUCGE 8LOCH: wWhat is the data that you‘ve gjot
from which ycu are going to determine it?

MR, CHURCHILL: VYour Honor, I should clarify
that neithaer Mr. McKee nor Mr, Denton makes any
decisions about what actual tests are done. What they
do is they take the results, so Mr., McKee doesn”t know
shat might be done in the future. I can tell you what

has been done is that after this was discovered,

ALDERSON REPORTING COMPANY, INC,
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subsequent probes, subseguent addy current tests uwere
nade with diffarent probes and under different
freauencias,

JUDCGZ BLCCH: That they should know about sa
that we get to read those againy, wouldn®t they?

MR, CHURCHILL: Yes. That they know has been
done.

JUCSE BLCCH: Well, why don“t we ask them uhat
has been done?

MR, CHURCHILL: I°m sorry. I thought you were
asking them what was 3oing to be done.

JUDGE 3LOCH: Welly, let’s just ask them uhat
has been done so far.

WITNZSS MC KEE: What has bevn dore is we went
in and used three more different probes before any
machanical work was done on this indication. The
results from that still indicated a permeability spot on
the I2 of the tube. They went in and brushed the tuba.
The spot has not chanjed.

Then we also used two different probes after
that., We went in and noned the tube. The spot still
has not changed.

JUCGE BLOCH: wouldn®t that contradict your
original hypothesis that it is a spot of magnatite, in

your opinion?

ALDERSON REPORTING COMPANY, INC,
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WITNESS MC KSE; It should have recduced it
somey if the spot was truly Jjust on the surfaca of the
tube == the ID surface of the tube.

JUDGE BLCCHS Eut that is where you thought it
ses from the testy, right? You thought it wrs on ¢the ID.

WITNESS MC KEZ: It is on the ID of the tube.
That is no aquestion at all.

JUCGE BLOCH: Did the honing that was done
cover the area in which you balieved there was a spot of

maznatite?

WITNESS MC XEE: I was not involved in the
honing process. I had the results after the honing
process.

JUDGE BLCCH: Can you tell from the eddy
current test and changes in the indications where the
honing took place?

WITNESS MC KEEZ Noy I cannot.

WITNZSS DENTON: I have been led to believe
that this honing that took place, we are talking about
the removal of half a thousandth.

JUDGE B8LCCHZ How much?

wITNESS CENTCONS Half a thousandth of an inch
or scmeathing.

JUDGE BLCCH: So you would not ba sensitive to

that degree?

ALDERSON REPORTING COMPANY, INC,
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wITNESS CENTON: So 1f there was a2 minor
irdentation in the tubey thare could easily still be
magnatite traoped in that a2rea. It uould neve been
really nice 4f it would have just brushed down and gone
awayy but it did not.

JUCGE BLCCH: Is there a laboratory
verification of the diffarence between phase anglaes that
2llows you to differentiate botwes s magnatite spots and
flaws?

WITNESS OENTON: This signal has been
recreated in the lab by someone putting a tepe with some
megnatite on 1t insidae of & tubey yes.

JUDGE 2LOCH: That is helpful. What you
really need to know is that you can”t get the signal
from 2 *law.

WITNESS DENTON: I understand that. If you
are asking me is thera 2ny configuration of 2 flaw uhich
could cause this, my answer would be I am certain I can
make 2 flaw do anything I want to to this lissajous
pattern with a little thought.

JUCGE 3LOCH: Mr, Churchilly have you further

quastions of your witnessas?

MR, CHURCHMILLS Yes. (ne or two might clarify

it.

3Y MR, CHURCHILL: (Resuming)

ALDERSON REPORTING COMPANY . INC,
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< Mr. Dentony, are you aware of whaethar or not
this sleeve wa were locking at was in a di:factive tube
or in an intact tube?

JUCGE BLOCH: I°m sorry. A defective tubs or
a what?

MR. CHURCHILL: Cr intact tube. As you
recall, during the damonstration program there was six
sleavaes put on good tubes and six sleeves put on
defective tubesy and T am asking whether this is one of
the defective tubes or one of the good tubaes.

WITNESS CENTONS It°s in one c¢f the good
tubas.

8Y MR. CHURCAILL: (Resuming)

q And do you know whather eddy current tests
were made of the tube itself?

A CWITNESS DENTON) Yesy and there is no flaw
indication in the parent tube.

Q S0 to the best of your knowledge, that even if
this werse a flaw which has not yet been determined that
1t isy but even if it vere, we don’t have a situation
where there is 2 leak or a hreach of the primary
gressure boundar .

< Cu 7 \ NTON) That is not an edcay currant
decision, really, but I vouch for the fact thzt the tube

uncder the sleeve is still sound.

AL7ERSON EPORTING COMPANY, INC,
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JUOGE 3LOCH: When you say it was an
unoefective tube, 2s I undarstand the term "undefactive
tuoe", that means there was no indgication of 2t least 2
40 percent through-wasll deficiency. Were thare
indications of lesser defects than 30 percent?

WITNESS CENTCNS There were no datectable
defections in the tube.

3Y MR. CHURCHILL: (Resuming)

< Mr. Denton, while we have you on the stand, I
would like to place a hypothetical question to you. I
would like yocu t> assume that the results of inspactions
of a particular tube showed that during the first
inspection you had no detectable defect, that there was
a second inspection six months later and no detectable
defect was called out, and a third inspection six months
after that and there was a 50 percent indication called
out.

At the time the 3C percent indication was
called outy I think Mr, McKee testified that he would
than go back and look at orevicus inspections. And let
us assume the interpreter went back and looke. at the
six months”’ pravious inspection and found the same
indication that he found in the most recent cna, and you
went back before and you found nothing. So thae history

is as follouws.

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE.. S W, WASHINGTON, D C. 20024 (202) 554-2345
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At the *irst inspection you have nc detectable
cefect. The sacond inspection you have the same 90
percent indication, axcept that the first time around it
wasn’t called outy and at the third inspection six
nonths after that you have the 30 percent indication
which was in fact identified at that time.

Okay. The reason I am setting up this
particular hypothatical is %his is the type of
information that gets reported in LEZRs. Now it doesn’t
matter whether or not you are familiar with LERs. This
is my hypothetical and what I would l1ike tc ask youy
siry is from this information =-- the information I have
given you == can you discern anything or come to anv
Judgment anout the rata of progression of the defact
that has been discovered?

A CWITNESS DOENTCN) That is gquite a long
nypothetical question.

JUDGE BLCCH: Do you understand the
hypothetical question?

WITNESS DENTCNS I think I doy, and if my
answer doesn”’t follow what 1t cdoesy please stop me and
redirect mna.

JUDGE BLOCH: well, I think 1t is so long I
think 1t would be better if you first stated your

understanding of the guestion and then answer it.

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., SW., WASHINGTON, D C. 20024 (202) 554-2345



AITNEZSS DENTCONS As I understand it, we have a

2 three=inspaction situation, thet on inspection number

’ 3 one it is reported &s no daetectabtle cefecsts, si*uation

4 number twoy no detectable defects. Situation number

5 thresy we are now raportin; as defect. Than, 1in

8 packtrackingy we find that in fact the signal ue now see

7 existed in inspection numbar tuo and not in inspection

- number one.

9 S0 wa have in fact a recorded nistory of some

10 ¢change in the tube wall.

1 JUDG:Z BLOCH: Anc in retrospecty looking back,

12 tha signals indicate zero flaw, 90 percent flaw, 90

13 gercent flauw.
} ' 14 MR, CHURCHILLS: VYeosy sir. Well, sir, the
15 first one doesn’t indicate zerc flaw. It indicates no
16 signal.
17 WITNESS DENTONS Okaye Now I have to hedge my
18 3nswer slightly, because it then determinas -- it is
19 dependent scmeshat == it is decendent on the volume of
20 this indication we 2re talking about. If we have a
21 situatior such 2s we discussed earlier, where the flauw
22 volume is s> small that this phase angle is not reliable
23 due to signal-to-noisa ratio, then we have a situation
. 24 whare we might be indicating, just from a repcr<t, that

26 4o have had an increase from no detectable to 930

ALDERSON REPORTING COMPANY, INC,
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parcant.,

It has been discussea e2rlier in this s=ssion
that a3 detectable limit for socme tymes of flaws 2-e¢ in
the 20 to 40 percent range. So if you Jjust re2d the
piece of pzper, you would grabably say wall, you have
grown from 30 or 40 percent to 3C percanty, but you have
to hedge that by actually finding out what kind of
signal are we saying this is.

If ws have an indication such as this
supplement, I would guarantee you if that was not
detectable in inspection one, you could say that in fact
we had that growth in that periocd of tima between
inspection one and three.

JUCGE BLOCH: O0Off the record.

(A discussion was held off the record.)

JUDGE BLOCH: Back on the record.

Let the record show the witness was referring
to Applicant®s Zxhibit 3.

WITNESS DENTINS So that is orne axtreme of
beaing a largze volume indication. If you go to page
foury on the righthand side of the pagesy and look at
this indicationy my own opinion would be that this kind
>f a change can happen if you go from 30 percent of the
tuoe wall to 40 percent of the tube wall. I have no

idaa.

ALDERSON REPORTING COMPANY, INC,
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You cannot talk 2bout corrosion rates or
ceterioration ratas basad on signals that hava only
one-to=-one signal-to-noise ratiocs.

MR, CHURCHILL: Now == I"m sorry. Do you have
a quastion?

JUDGE 8LCOCH: If in time period twc == in the
nypothetical are the time pericds one year apart?

MR. CHURCHILL: They are six months acart.

JUDGE BLCCH: Six months apart. Ckay, time
period twoy if there is a 30 percent flaw and we accent
the hypothetical that the maximum degradation possibla
during six months is 10 percent, would that indicate
that given the volume flaw that you have that there was
an 80 percent defect oresent during the previcus reading
that you were unable to detect hecause it was a small
volume defect?

WITNESS CENTCONS I°m sorry. Can I ask you to
asik that question over?

JUDGE 8LCCH: We had some testimony that with
tha non=thermally-treated Inconel tubes, the maximum
degradation was approximatsly 20 percent in a year. We
are talking about twro readings that are six months
aparty, s¢ tha maximum degradation, as I understand tha
inference from thaty, is 10 percent,

You find in period two that there is a 30

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S.W., WASHINGTON, D .C. 20024 (202) 554-2345
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percent flaw. Necu I infer hackwards that thera must
have beun a2t least 2an E0 percent flaw of the same volume
present in this previous six=month time period in order
for there to Pa a S50 oercent flzw in period two. VYet
your previcus readings show ne indication of 2 flaw.
Coes that mean that you were unable ts detect
an 80 percent through-wall flaw cf that volume defect?
WITNESS DENTON: That might mean that, or it
night mean that it is not now 30 percent, 2ne or the

ather. It could be sither uway.

m

JUCSE SLCCH: How would you estimate the error
range around the S0 percent estimation? How do you

know == what avidence to you have that would indicate,
when you indicate a 30 percent flau, what the maximum or
minimum amcunt of flauw would be when you say it is 90
percent?

WITNZSS DENTONS Well, you can speculate on
what that error band might be, but you hkava to he
specific to any one condition. You cannot make a
seneral statemant.

In this case,y it is difficult to do from what
I have in front of me because I sort of neead to play the
tape and see what kind of noise is happening zfter the

instant this signal forms. From the sirip chirt, you

can see that in fact tnere 2re signal changes going on

ALDERSON REPORTING COMPANY. INC,
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in the same area. Sometimes, 1¥ you are able to look at
what the background noise is doing and speculate on how
much that might vary tha phase argla, it is not very
precise.

In the case that this a2opears to be around the
one~to-one signal-to-noise ratio, then if you 30 through
the anjle change mathematically, which I have not done,
but I would say this is reported at 89 percent. You
can’t go plus more than 11 parcent. There is a nice
limit on that., Going minus could go down to the
detectability thresheld.

This thing may be just at the threshold of
detectability and real depth and yet look like it is 39
by angle just because of the interference of the noise
on the phase angle.

JUDGE BLCCH: Your answer is in terms of
trying to think of physical principles of the test and
how they show up on your oscilloscope.

WITNESS JENTON: VYes.

JUDGE 3LCCH: Is there any empirical evidence
from which to nlace error bounds on blind box readings?
In other words, have different volume defects heen
examined in laboratory settings to find out the degre?
2f correspondance between eddy current test

interpretation results and the actual volumes present?

ALDERSON REPORTING COMPANY, INC,
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WITNESS CENTCN: Well, in fact, it is more
oasic than that, Tha texthook saysy thou shall not put
values on signal to noise ratios less than three to
ona. It is & standard -- it is an industry standard
that a three to oné ratic is necessary to identify
accurately. This is not just in eddy current, it is a
truism in the world, whether you are reading radiogrzphs
or “oing ultrasonic inspections. Tha book says you need
a thres to one signal to noiss ratio.

JUCGE BLOCH: Then if your purpose is to avoid
making a2 false positive reading, that is a good
principlay but 1f you are most concerned about 2 false
negative reading, is that also a good principle?

WITNESS DENTCN: Welly it°s a fact of life,
whether it satisfies what we would like to do or not. I
nean, we are bounded by the laws of physics and not by
what we would liks to he able to doe. S0 we are doing
what it is possible to doy and we are pushing what is
practical when we put a value of 89 percant on the
signal that has a ora to one rztio.

This 1s conservatism beyond reascn, almos<t.

JUDGE 3LOCH: I guess I don’t understand the
direction of the conservatism. You are saying that you
are interpreting this 30 percent because in your opinion

that is the most it coulda possibly bee

ALDERSON REPORTING COMPANY, INC,
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WITNESS DENTONZ And the alternate to that
4ould be to say this does not have a thrae to one signal
to noise ratio and it do2s not have 2 detectable or
idantifiable defect.

JUDGEZ ELCCH: Are thare times you would do
that? Instezd of giving a conservative interpretation
of the readings, vou would return it back as no defect
because thaere is nc three to one ratio?

WITNZSS DENTON: Yes, or twe to onay or one to
oney or some other number. It quite often gets involvad
in the clarity with which we think we can see something
haopeninge. This happened to have a very nice, straighs
up and down indication that Mr. McXee said, waell, okay,
I can see this straight uo and down portion. I am
obligated to put a nunber on that.

JUOGE BLCCH: 3ut he could have said and alse
been within curve standards and nc defect.

WITNZSS DENTON: That is a fact.

JUDGE 3LCCH: As a matter of practicey will he
always at Point 3each indicate hoth of these facts 2¢
this point? That is, that the largest sizas flaw this
could be is 50 percant, but it doesn’t meat code
standardsy sc it might he 2zero flaw, or would he just
sometimes not report it back to misconsin Zlectric ®ower

at all?

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE, S W., WASHINGTON, D.C. 20024 (202) 554-2345
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wITNESS DENTONZ well, 2s a matter cf fact, in
hypothetical inspection number tuo, we had a case whare
he either dian’t see it or he chose not to report it.

JUDOGE BLCOCH: Which was it?

WITNESS QDENTCN: I will later mention the
second one and say tha =-- to anothar == tubes 2and i¢
might not remember.

JUCGE BLOCH: 1Is this hypothetical real?

MR. CHURCHILL: No, it is not real. It is
totally imaginary, sir. He may not remember what he did.

(General laughter.)

JUDGE EBLCCH: In that case, I take it thare
are LER instances that approach this imaginary
situation, though they may not ba that extreme. Could
you call out one so we could ask about 2 real one?

MR. CHURCHILL: I don®% know. I dic¢n’t really
lcok at one when I did this, but I could look.

(Pause.)

JUCGE EBLCCHS: We will take 2 five-minute
breske Let°s make it 2 ten-minute break. Fiva minutes
is impossible.

(Whereupony a brief recess was taken.,)

JUDGZ BLCCHS: The hearing will please come to

ordere.

MR, CHURCHILLS: Your Honor, I am looking at an

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., SW., WASHINGTON, D C. 20024 (202) 554-23456
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2R for Unit 1. The cover letter is cdatad Novembar 13,
1981, ancd I am looking at Page 3 of that LEZR.

You realize I may be violating the 48-hour
rule haere. I am doing it undar durass.

JUDGZ 3LCCHe I think it is the p2nel which is
violating the 48-hour rule.

MR, CHURCHILL: I will nmroceaed when you so
indicatey, Mr. Chairman.

JUCGE BLOCH: 4Ye are ready.

MR. CHURCHILL: OCn Page 2 of this documaent,
thare is a chart, and the tube indications are in the
lefthand column, and I am looking at zbout the tenth ona
doun. It is indicated RO8C44. What that means actually
is Row B8y, Column 44, That is how the tube is
identified. In October of 13581, there was a 77 oercent
indication 12 inches above the tuba end. This means it
was within the tube sheet. The next column over for the
orevious inspection of July, 1381, an NC is indicated,
meaning no changee.

what this means is that originally in 1381 no
detectable defect was called out.

MR, ANDERSON: Could we have the witness
testify to thisy, please?

MR, CHURCHILLS I think this is an exnlanation

of the LER. The witnass has no familiarity with the

ALDERSON REPORTING COMPANY . INC,

400 VIRGINIA AVE SW_ WASHINGTON. D € 20024 (202) 554-2345
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LER’se I am axpl2ining to the chairman what the LER’s
maan.,

MR. ANDERSON: I think I would onject to
having testimony from counsel table. I think the
gitnass is capable of answering. Why don’t we ask the
witness?

JUDGE BLCCH: Mr. Andersony, I am looking at
the charty or I would call it a table, that Mr,
Churchill is daeascribingy and I see that all he is doing
1s taking the codes that are indicated on the table and
re2iding what the codes me2n at the bottom of the table.
I don’t understand why we have to worry about whether he
does that or whether the witness dces that,

MR, CHURCHILL: You could call it & part of a
little refinement of my hypothetical auesticn to the
witnass.

MR. ANDERSCN: Why don“t we procaed on it, and
I will see if he gets more egregicus, Mr. Chairman,

MR. CHURCHILL: I will try to hold down the
egregious factor.

Ang than, of course, over in December, °“80,
theare was an NOCy meaning no detectable defect. The
only point I woula like to explain how the LZR"s work,
Your Honor, is that in July, “81, that would have been

called and was called an NCOy and by calling it an NC

ALDERSON REPORTING COMPANY, INC,
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Nnowy that means we have changed it.

Ckaye That is the example I have selected
that is analogous to my hypothetical.

JUDGE 3LCCH:I The question is in this

ticular instancey 2re you people familiar enough with
this particular instance to ve able to tell us more
about {t?

WITNESS MC KZZi This indicates it was done a
year ago. I have saen I don’t know how many signals
sinca then, and to be perfectly honest, that I can
recall, this particular tube fully, noy I cannct do
that. I can go with the numbers that are on the pagae.

JUDGE B8LOCH: Then I take it the volume of
these defects is not indicated at all on the table that
we are lookin3y at. Is that correct?

WITNESS MC KEEZ: That is correct.

WITNESS DENTON: We would like to presumae,
since its status changed from the 1981 tapes, that this
in fact is the case of a very small volume flau, but it
is only a presumption,

JUDCGZ KLINE: The original gquestion in the
hypothetical isy, can you determine %the rate of
dagradation from that, from those numbers. Can you?

WITNESS OENTON: Welly I can’t becausa I have

no knowledge of the actual flaw volume.

ALDERSON REPORTING COMPANY, INC,
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JUDGZ BLCCH: Is there 2ny chance that there
are any other 2>f the specific tubes on this chart or
teble which for some odd reason yau do recall in detail,
possibly the one that is S50 percent?

WITNESS DENTCN: That says NOD, 3C oercent.,

WITNESS MC KEE: Noy I c2nnot rsmembar if any
of these are perfect.

MR. CHURCHILLS: VYour Honory it might be
helpfuly, and azairn I remind the board that these
witnesses hava nothing to do with the LER"s, It is just
a piece of paper they are seeing ncw for the first
tine. On Page 4 of this LZR, the paragraph at the
bottomy, I believe that does characterize these are small
volume defects.

JUDGE BLOCH: Well, let me ask, are the
reports that you made to Wisconsin Electric Fowaer on the
eddy current tests, do ycu include information that
could be used to construct the table that appears on
Page 3 that we have just been talking about?

WITNESS MC KEEZ =or the indications <that
exnibit graater than 40 percent, there is a photograpgh
taken. This photogranh is then used as I go back through
previous tapes to compare that signal with,

JUCGE 3LCOCH: 3ut do you in fact do a tablae

for wWisconsin Elactric Power which does this kind of

ALDERSON REPORTING COMPANY INC,
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cemgparison betueen current indications and previous
indications?

WITNESS CENTON: First we do it for
Westinghouse.

WITNESS MC KE23 VYesy we do it for
nastinghousey shich 1s tnen presentad to the utility.

JUCGE 3L0OCH: And when you do a table, does
that include 2 listing of the voluma ¢f the defacts or
the suspectea volume of the defects?

wITNESS MC KEE: Noy it does not.

JUDGE BLOCH: Perhapsy Mr. Churchill, you can
explain through a witness how you get tha conclusion
about the volume of the defect that appears at the
bottom of that following page. The data aprarently
doesn’t come from the peorle who read the addy current
tests.

(Pause.)

MR. CHURCHILL: Your Honor, I am told that
what happenecd as a practical matter was that there are
conversations hetween Mr. McKee and wWisconsin Zlectric
neople 2t the site wheres they have generally been
characterized as very small volume defects. It is tnis
information that ha has obtained orally that we used to
characterize this and draw the conclusion in the LER.

3LCCH4: Mr, McXeey is that correct?

m

JUds

ALDERSON REPORTING COMPANY, INC,
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WITNESS MC KEZ: Would you repeat it, cle2se?

JUCGE 3LCCH: Lat’s ask a different guastion,
Do you recall discussions betwaen yoursalf and
Aestinghouse about the size 2f particular defects?

MR, CHURCHILL: Sxcuse mey Your ronor. This
was == I was told it was with Wisconsin Elactric people
at the site.

JUDGE BLOCH: OCkaye. Do you recall any
telephone conversations with Wisconsin Elect*ric Pouwer
people about the size of particular defects, the volume
of particular defacts that have occurrad?

WITNESS MC KEE: One on one per defect, I
don’t recall saying small volume, large volume. I may
have indicated this one is a small volume at the tima,
but today I can“ty if I have dcne that, say for sure
that I hava done that.

JUDGE B8LOCH: Do you recall ever looking at a
group of data on defacts and asking you what the largest
volume of those defects was?

WITNZSS MC XEZ: Noy I can®t really ramamber
that either.

JUDGEZ BLCCH: Can you give volumes?

WITNZSS MC KEZ: I can give volumes and
voltage readings that ar» agisplayedy yes. The voltage

lissajous, thes voltags of the pattern disolayed on the

ALDERSON REPORTING COMPANY, INC,
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screen, I can 3ive that number, which is reprasented to
& volume of 2 defect.

JUCSZ BLCCH: I see. 350 you can translate
that into a physiceal pimansion of a defect?

WITNESS MC XKEE: Noy I cannot.

JUDGEZ 3LCCH: If you can clarify this further
for me, Mr. Churchill, I would aopreciate it. I don‘t
tnink I can do any better.

MR, CHURCHILL: Perhaps I can ask Mr. Denton
te clarify that,

WITNESS CENTCN: I want to make just one point
that Mr. McKes did say a moment ago that I think is
sverlooked, that for any indication which is 40 peurcent
or larger, he takes Polaroid pictures of the lissajous
patterny, and that information ic submitted along with
his interpretation of that, so that in fact there are
presented to everycne involved photographs that do
indicate the volume of the flaws that is being called.

JUDGE BLOCH: 3ut on an NC entry on this tabla
which inaicates that the previous time you didn’t find a
defect, thers woula be no picture to look back to.

WITNESS CENTON: That’s correcty but the
nagnetic tape is there, and a new picture can oe
generated from last year’s tapes.

JUCGE 3LCOCH: wWould that generally he done?

ALDERSON REPORTING COMPANY, INC,
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wITNZSS MC X252, Neormally if it axceeds the
elugzing limit, I ta2k? a picture c¢f the prasant
inspection of that particular tube, ana if 2 review 1is
indicatec or reguested, I take that pictura, take the
nzgnetic tape from the previous indicaticon, compare that
picture to what is presentad on the oscilloscore scroen,
and make the decision looking at the pictures in hand,
the picture that is on the oscilloscores and 2scertain
whether it is a no charge, small changey no detectablas
defect.,

MR. CHURCHILL: VYour Heonor, the tech spec
limitations are written only in terms of the amount of
penetration. There are no parameters on volume, and so
these things are not recorded, and I think the
discussion == it is clear that the discussion of volums
cames in hecause, as we recall, the volume has to do
with the amplitude of the signal, and the very small
volume signals are the ones that are most likely to be
lost in the grass or the noisae.

So there generally has been no reason to
record or to raport to Wisconsin Electric data on the
volumes, although liooking at the strip chart I 3Jather
from wnat I am hearing when you have indications that
ara very small below a signal to nroise ratio of thrue

the conclusion generally is that these are very smal

ALDERSON REPORTING COMPANY, INC,
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volume defects,

difficult to2 read.
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JUDGE 3LCCH: I want to ask another guestion
about the ability to destect lezks. We had one tube
which was a very special casey, one sleeve, heacause there
hed beean @ plug removed. You worked with Aisconsin
Electric Power Company. Have you worksd with othar
leakers in which your review >f eddy current cdata was
unable to shcw the location of the through wall cefect
coausing the leak?

WITNESS MC XEE: I don’t recall any, but that
has been over many yaars.

JUDGE 3LCCH: Do you know of othar situations
from your profassional contacts or your knowladge of the
literature in which leaks hava occurred at other plants
but have not been detectable with eddy current testing?
That is for either zentleman,

WITNESS OENTONS I am afraid we are not the
best historians in the world, and most likely a
Westinghouse man could answer that question more
intelligently. Certainly there have been other c2ases
uhere there have been leaking tubes where we have not
been able to identify the source of trhre leak, I know for
sure. I am not preparad to sit doun and start
tabulating %he list of these events. Usually we easily
find the flaw, but there are exceptions.

JUDGE 3BLCCH: 2Jo0 you know now from your

ALDERSON REPORT.NG COMPANY, INC,
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knowledge of the literaturs and from your discussions
with professionals, do you know cf o%her instances of
thres other leaks where tney were not detected were
circumferential flauws?

WITN

S35 OENTCONS MNoe There are other cases,
of course. Quita often this leads to some mocdification
in the testing program, some acdition to the tasting.
There have bean cases, just for instance from 2 minor
axial crack originating right at the end of the tube,
you knowy where the~e are savaral cases. We found there
was leaking where wa didn’t identify a2 flav.

JUDGE BLOCH: So it is an improving
technology, and when these instances are found, work is
begun to try to improve the technology further.

WITNESS CENTON: That is true, yes. It soeems
to be a never=-anding jobh.

JUDGE BLCOCH: Are there any of these instances
ehich ought to particularly concern the board in that
they are potentially serious problems of
non-detectability?

S NTON: Not to my knouwledge.

-
-

> 4
"
w
m

WiT

JUCGZ 3LCCH: That is true for you, sir? You
weren’t familiar in the first place with thesa instances
that we are talking about. Is that corraeact?

WITNESS MC KEEL That is correct.

ALDERSON REPORTING COMPANY, INC,
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JUOSZ 3LCCH: Don’t answer the aquestion now.
Mre Churchill?

8Y MR. CHURCHILLS (Resuming)

< Mr. Denton, you test.fied earlier t-at if you
had a circumferential defect ur on the ocutsicde of the
tunoe that the crobe would g0 by without seaing it. I
preasuma you were talking about 2 perfectly symmat~ical,
aven one in laboratory conditions.

A CWITNESS DENTCN) That is certainly true. It
is more a theoretical ansuer than a practical answer.

JUDGE BLOCH: So far as you know, that has
never happened quite that way in an operating stezam
senerztor?

WITNESS DENTCN: As far 2as I know. That is 2
tough answery becausze if there was the perfect
hypothetical circumferential flaw, wa wouldn’t know 1t
was there, so it would bDe 2 question. It has to he
leaking water, and we have to know that the water is
coming from snot X, and then we can’t sae it bafore the
énswer is meszningful.

JUCGE ELCCHS Ana the reason for that is that
the usual procedure is to plug such leskers but not to
remove them and find out what the flaw is.

WITNESS DEINTONS I wouldn®t say that is ths

soneral procedure. It has baen cone both ways over

ALDERSON REPORTING COMPANY, INC,
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timne.

JUDSE BLCOCH: So far as you know, those
removed tubes "aven’t shoun these perfect
circumferential flaus.

WITNESS OENTCON: That is true. I put it that
it°s not one 3f our major concerns that we lay auwake
gorrying nights about tha perfect circumferential flaw
that we won’t seae.

MR. CHURCHILL: VYour Honor, I have no other
quastionse.

JUDGE B8LOCH: Judge Paxton?

30ARD EXAMINATION
8Y JUDGE PAXTONS
< Mr. Dentony, there have bean some references to
pancake probes, pancake coil orobes, and what would the
orientation of tne pancike be? 1 presume they were the

bohbin type probes. The axis of the coil is on the axis

of the tube that is baing investigated.

A CWITNESS CENTCON) VYes.
- Is tne same thing true with the pancake?
A CWITNZSS OENTON) Let ma Jjust take a second.

You knowy the simple way to look at this is, eddy
currents tend to flcw in the same jeneral patterns as
the wires that generate them. S0 1if you t=zke a bobbkin

probesy which 13 our standard inspectiony, and you wind
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the coil around the bobbin 2and ycu out it ir the tube,
then the current flows arcund the tube wall.

If you wind the wire in the pancake shape
which is like taking the end of your finger and winding
a3 flat coily and you out that against the tubas wall,
ther the current flows in a circular pattern, the spot,
$0 now you do not have 100 perzent coverage of the tube
walle So then it is necessary to do one of two things.
cither you are only g0in3 to examine one spot for a
particular location or you must mechanically scan this
ona spot over the tube wall, or you must have multiple
pancake coilss becausa you ars now only looking at an
area,y, sayy one-eightn of a2n inch in diameter, for
instance.

< Is the axis of the tube on the plane of the
pancake? Cr does the axis of the pancake cross over the
axis of the tube?

o CWITNESS DENTON) Basically you have a hole
and the pancake is against the tube side, inside, so ycu
have currant flowing in a circular pattern, and the
advantage of tnis is that this detectability then is
non-directional. The current is flowing in a circle, so
no matter which way tne flaw goesy 2s you pull the coil
it will interrupt the current the same way whather it is

axial circumfarential leak.

ALDERSON REPORTING COMPANY, INC,
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1665
o I think you are saying tha glane of the
pancake is pzarallel to the axis of the tuba.

A (WITNESS CENTON) Yes, sir, the currant 1s
flowing in a spot, a circular part of the tuhe.

(¥ That answerad my questicon. Thank youe.

JUCGE B8LOCH: Mr. Ancerson?

CROSS EXAMINATICN

3Y MR. ANDERSON:

Q Some points of your testimony went tos auick
for me to take notas. I would appreciate that, Mr,
Jenton.,

A (WITNESS DENT2N) 0Of coursey in the northwest
we talk rapidly.

< I am from the northeast.

You indicatsd there were three things you
looked for with the data you would collect. The first
was depth, the seccnd was volume. What was the thira?

- C(WITNESS CENTON) The third which we ra2lly
only pay attention to in the case of gquestionzhbla
interpretability is the shape of the loop opanings that
area formed.

~ And looking at Applicant’s Exhibit 2, uhat
kind of data do you loock a2t to accuire information about
depth?

B CWITNESS DENTON The phase anjla.

ALDERSON REPORTING COMPANY, INC,
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< Would you point to where that is shoun?

£ (WITNESS DENTCN) L9t me take the a2sy one on
Pege 1 of the one standing straizht up so tha straight
transition line =-- this is, of course, an ideal flaw. It
is symmetrical. It is manufactured to givae this rice
picture. You see the transition between the two lobes.
Thrat is the angle that we would measure.

JUCGE 3LCOCH: Let the record show that the
witness is pointing to the top part of Page 1 of Zxhibit
29y the part which is black background and white
foreground.

8Y MR, ANDERSONS: (Resuming)

Q And is that phase angle a reading you can take
that is exactly calibrated cor is it a judgment call?

A CWITNESS DENTON) The angle is an exact
readinge. +Ae have an electronic protractor that wse
measure it with. And it is plus or minus one degree.

Q Okayy and the volumae would be shouwn how?
Referring to Applicant’s Zxhibit 2.

A (WITNESS DENTON) If we stay with that
carticular flaw for simplicity, we would merely talk
about that in volts peak %o peak.

q Are we looking at the strip chart cr ths

oscilloscope?

A CWITNESS DENTON) The oscilloscope.

ALDERSON REPORTING COMPANY, INC,
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¢ Ang whan you say peak to peak, would you show
me what you mean by peak to peak?

A CWITNESS DENTON) It is from the extreme upner
axcursion to the extreme lower excursion.

- That is from here to nere?

A CWITNESS OENTCN) If I stay with the same
flawy it is from this coint to this point (indicating).

< I sea.

JUDBGE BLCCH: Cff the record.

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

JUDGEZ BLOCH: 3ack on the record.

AITNESS OUENTCN: Okaye. We are referring to
the lissajous pattern in the upper left portion of Page
1y and we are referring to the signal which == whose
najor dimension is in the vertical direction, and we ars
measuring the ohase angle from the straight portion, the
transition of the straight portion cof that signal, and
we would measurey if we were discussing volume, we would
neasure the peak to peak voltage of thet signal.

JUCGZ 3L0CH: The straight portion? I see one
line that saems to be fairly straight. It is in the
vertical axis?

WITNESS OENTON: VYesy, essantially vertical.

JUDGEZ 3LCCH: And you are going to maasure

ALDERSON REPORTING COMPANY, INC,
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from the top of that to the bottom?

WITNESS JENTON: For a voltaze ro2ading, vyes.

JUDGE BLCCN: For voltage reading, and that
ieoends on the calihration 2f the oscilloscope for the
voltage.

WITNESS DOENTON: And that calibration is
traceable to the 3ureau of Standards,

JUCGE BLCCH: Ckayy so that is not something
you do each time you start up the instrument. That is a
standard calibraticn that is built into tha instrument,

WITNESS DENTONI That has to be certifiec
every six months, “raceable to the 2ureau of Standards,

8Y MR, ANDERSON: (Rasuming)

< And the third thing you said was the shape of
the loop. Would you explain what you meant by the shape
2f the loop?

A (WITNESS DENTON) I would like to de-emchasize
that a little bit in the sense that it is not something
that is normally doene. It is done when there is some
quastion of the characteristics of the particular flaw.
It cen be ambijuous. For instance, if you have a small
diameter drill nole that will fit between the two coils,
then you can have the normal loop formingy but instaad
oaf having the straight liney, it can try to come back on

the same curve, beciuse it is fitting between the coils,

ALDERSON REPORTING COMPANY, INC,
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and then the opposite would he true whan the next coil
Jces over,

Cn the other handy if you have a lonj; srack,
it could tand to de that, because now both coils 2re
inside the crack =t tha same timey and so you don‘t kave
the effect of one laaving 2s one enters. 3o there zre
some ambiguities. =Zxcuse me. There zre some coases
whare yo. could be misled from this information.

< So the shage of the loop is 2 clue to the
extent of & snall -~

a (WITNESS OZNTON) It is just 2 cluey hecause
it has tc do with the initia2l interruption of the
leading currents on the probe as well as the interaction
between the two cuils as you pass the flaw, so if you
have a large circumferential indication with axial
length, so it is 2 question always of, do you hava
enough sensitivity way out in front of the coil to get
an excursion at all, and if you do, then that will
interrupt currents that are guite late in time and give
a large loop opening.

- Does this relate in your previous answar ==
someone made referencea, you or Mr. Mzcheey to 2 A17 probe
or a 625 probe. Would that define the distance bhetuween
the coils?

A CWITNESS DENTON) Noy that is the outside

ALDERSON REPORTING COMPANY, INC,
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1571

diametar of the probe coil.

3 Why do you use different diameter probe
coils?
[ CWITNESS DENTON) Usually it is 2 mechanical

considaration 2f what you can gat in the hala.

(~ Is “hat because of restrictions that might
occur?
A CWITNESS DENTCN) Noy Jjust the inside diameter

of the tube to begin with.

< And which will you be using for sleeving?

A (WITNESS MC KEE) The standard is either 2 625
ME2S or a 450 M3S.

N And which did you use before in Point 2each
before the sleeving?

A CWITNESS MC KEE) Before the sleeving? A /20
spring flex.

< Nowy looking at the bottom of Page 1 of
Applicant’s Exhikit 2, the A strip chart is the left
oney I understand you said, of th~ A and 3, is the
subtraction of a multifrecuency result?

A CWITNESS DENTON) VYeos.

e And when you lock at the deviation from the
center vertical line, dces that deviation give you 2
clue as to depth or velume?

P (WITNESS DENTCN) Let me bDe sure I know uwhat

ALDERSON REPORTING COMPANY, INC,
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you are asking me now. If wo start at the bottom one,
where it says 100 percent, 2re you talking about that
signal excursion?

< Let’s talk ahbout that for a start.

- (WITNESS OENTCN) The same that happans when
you do one of these kind of strip charts when both
channels are vartical. The only thing you have is some
reading of amnlitude. VYou have no way to get a phase
angle frem this chart., So all we use this chart to do
is say we have to look at tha lisszjous pattern on tha
escilloscopey so this reading of 100 percent is not
taken from the strip chart, It is taken from the
lissajous and written on the strip chart in this case.

Q SO the strip chart is just to make sure that
you L0 tc the oscilloscope.

A (WITNESS DENTON) That is true. There is no
ey to interprat the denth from this sat of channels on
@ strip chart.

JUDGE 3LOCH: Mr. Anderson, thera is a
quastion I have on this which came up earlier. There
are deviations from thae center line on this oecilloscope
chart. You know that for examgle at the hottom on the
left sicde stripo we start some three small units from the
center line. Then there 1is an excursion up to %he

centar line exactly and than furthar up or a little bit

ALDERSON REPORTING COMPANY 'NC,
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off the conter line. What causes thosa diffarences?

WwITNESS DENTCNS The first ore is very easy to
explainy bDecause they have 2 little button on this thing
that says null, and someone pushed it, and it went to
centaer,

JUSHE 3LOCH: So hefore you start using ths
strip chart properly, you have got to push the hutten?

WITNZSS DENTONS Well, in this case he is
being pretty picky because thrse minors off of zero is
close bDut one jets into the habit of pushing tha button
dhether it needs to ne pushed, and sc it was pushed.

JUDGE BLOCH: Why did you go off null as you
approached the top of the chart in between the
indications? Or is that just noise?

WITNZSSS DENTON:Z Well, this is a differential
probey and so really we are looking comparing one piece
of that tubing to the other piece of the tubing. I
really cannot answer the quostion. That is a very
negligible amount of drift, whether the electronics
moved that much or tnere is some differance in the IJ of
the tubee I just == I aon’t know.

JUCGEZ 3LOCH: Are you at all familiar with the
experiments baing done on detecting IGA by measuring
drift?

WITNZSS OENTCON: I really have a problem with

ALDERSON REPORTING COMTANY, INC,
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the word "drift" because in the electironics business
"drift" means to me that the electronics are going some
place uncontrolled by what you are doing to it. I would
like to talk about a shift in the data somehow other
then a2 drift,

JUCGE BLCCH: Do you have knowledge 2f the
developmental work on detecting IGA?

WITNESS OENTCNS That is a limited knowladge,
I will hava to admit. I have had some conversations in
this sessiony, but I 2w not expert in wnat is being done
at Westinghouse at this moment, no. 3ut if you are
talking about using the baseline position as an
indication of deterioration in the tube wall, yov would
not be doing it with the differential coil. You would
be cdoing it with an absolute coil, and this cdata would
look entirely different.

JUCGE BLOCH: Is that what they are doing?
Area thay using an absolute coil?

WITNESS CENTON: I am sure they would have to
be using an absoluts coily yes.

BY MR, ANDERSON: (Resuming)

Q Mr, YcKeey I jather your reputation is on the
front line when it comes to eddy current tasts.
A (WITNESS MC KEE) That’s true.

Q And I was listening to the testimony 2arlier,

ALDERSON REPORTING COMPANY, INC,
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and you were talking about tha problem of the signrnal o
noise ratios tnat occurs at variocus times requiring some
speculation &s to what reading to givo, and basec unon
that and your understanding or yocur work, would you
statsy would you 2gree or disagree that the
interpretation of the data involves some degree of art
as well as scionce?

A (WITNESS MC KEZ) wWhat do you mean by art?

< Judgment calls that you can“t have 2 claar,
specific, sciantific derivation for, where you ara
making Judgment calls that don’t have a specific
scientific basis.

4 (WITNESS MC KEE) Repeat the last part.

- It will be judgment calls that den’t have in
evary particular aspect a specific scientific bhasics that
you could explain to an evaluator.

A CWITNESS MC KEE) You are on a laarning curve
every time you do a job. The experience that you
receive in the field and the amount of indications that
you seé@ with eddy current signals, there is some
exoerience that you have received put into every call cor
any Jjudgment that you have to make on any sigral that
you see.

” Wwhat I am trying to get at isy there are some

kinds ¢of things an evaluater will do, or ther?2 simply is

ALDERSON REPORTING COMPANY, INC,
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8 cookbocock which says that thse deviation on the
oscilloscope is three degrees, make this conclusion.
ahat I am trying to got at is the kind of work %that you
are doing in some significant part doesn’t involve the
kind of specific scientific rezding based upon a clear
instruction in @ cookhook. Is that correct?

i (WITNESS MC KZE) Yesy there are indications
where it is not & typical coockbook indication.

< And so I would assume from that then ona
evaluator such as yourself might reach a different

conclusion than another evaluator from the same stripg.

P CWITNESS MC KSE) From the strip chart
recording?
< From 2ll the magnetic tape information that

you hava.

A C(WITNESS MC KEE) VYes.

< And if the tube has the high signal to noise
ratioy there might be a substantial variation betweon
avaluators, if you know?

A (WITNESS CENTON) I presume you mean a low
signal to noise ratioc.

Q Yasy I'm sorry.

- (WITNESS MC KEE) VYesy there can be deviation
between analysts. That is correct.

“ow many differant tubes do you review a day?

[ &)
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WITNESS MC K

is Lrought %0

T quite

How

rememba

many did

r?

CWITNESS MC KEE

I have no icdea.

let’s talk in terms of ball

am sorryy I don”"t know.
cok 2t on dzye. It I get

eview Fricday, lezst Friday,

) I don’t remembar.

Would you know on given dry, might it be as

(WITNESS MC KEE) Chy yes.

Might it be as much as 500 tubes?

- (WITNESS MC KEE) It coulc Dbe.

S Nowy you say if you get tired, you auit.

would you expl

“ (WIT

-

ain why?

NESS MC KEES) My eyes get tired.

~ 50 as you spend more time reading th- ;e tubas,

your sharpness and ability to make accurate evaluations

falls oft?
(Wl
JUC
any data from
differant oper

there been stu

whiczh you
ators

dies

400 VIRGINI~

That is whan I taks a stop.

1 ask the panel if there are
infer tha reliability of

she same strip charts? Have

cemparing intercoperator
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relisbility?

WITNESS DENTON: Internal to our comoany we
have now a system that each of the lead interpretars on
any onha joby and many times we have more than ane
intergretar on a given job at the same tima, thay are
regquired to bring back to our shop 2 tape which
represents what they have kteen doing, a cooy of 2ll the
data that they have submitted, and we in fact have some
internal review of what we are doinjg.

The plan is to oursue that more aggressively
than we have been. +e are nowy like I say, we are
reviewing one tape and some datsy and trying to
coordinate the datas interpreters.

JUDGE 2LOCH: You do checks internally, but we
are talking about a2 scientific study to sea whethar
different operators raad the same data the sama waye.
You are not talking about that kind of a thing.

WITNESS CENTON: It will in fact encompass
that, because we will have a copy of a taps that ¢this
particular operator has reacdy and we will have his
answers.

JUDGE 3LCCH: And you will have another
operator doing the same taps, and then you will do 2
statistical measure of the degree of concurrance?

WITNESS DENTCN: I am not sure that we are

ALDERSON REPORTING COMPANY, INC,
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into statisticsy, but we might be into discussions.
JUCGE 3LOCH: It is 2 training and improvement
device for your owun internzl procecures.
WITNESS CENTON: VYes.
3Y M2, ANDERSON: (Resuming)
¢ Could we look at, anc either one of you who
knows the right answar, I am not sure who the best
person to ask it is, at Page 4 of Applicant’s Exhibit
2e Am I corract == I am looking at the strip chart on
the lefthand side of the page, 2nd I am trying to recall
back to your testimony. Are the first ten subdivisions
dowun from the top indicative of the tube roll? 1Is that
vhat the stateament was earlier?
4 (WITNESS DENTCN) As a matter of fact, that is
not true. It is about the first five or six divisions

downe.

Q You ara talking about the smzllest of thesae as
being subdivisions.

A CWITNESS DENTCON) Yaesy minor divisions. That
indicationy, you seey tan divisions down, roughly, is in
fact the indization that we Jjust passed tha new picture
out today.

< That is the lesak?

A CWITNESS CENTON) That is the one we nrasume

is leaking. W3ally we nresume it is the laak.

ALDERSON REPORTING COMPANY, INC,
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i~ Anca looking at thae strip chart and referring
back to the signal to noise ratioy, how do you make 2
determination of what the sizna2l to noise ratio is?

B (WITNESS DENTCN) well, from this strip chrart,
I really c2n”t tell the signal to noise ratio 2f tha
large indication because it is saturated on the strip
chart,

9 Lat®s assume for the moment it was not
saturatecdy it didn“t go off scale.

A (WITNESS DENTON) Ckaye. wally, in this case we
only have the vertical channel, but if we just talk
sisnal to noise on ths vertical, which is, I think, uwhat
would a2ddress your auestion, it would he as simple as
measuring the neak to peak amplitude in tha area of that
flaw background on both sidesy, sayy and then taking the
ratio of that from the peak to peak of the flaw.

In this case, the signals that we’re seeing
above that, which is lowar on the chart, those
indications are not raally noise, they are also caused
by deterioration of the tube wall.,

Q I was going to get to that., Would you list
the things that cause noise insofar as you are aware of
shat they could ba?

A CWITNESS CENTON) Woell, we have tuwo

possibilities. It is either those things which can ba

ALDERSON REPORTING COMPANY, INC,
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on the outsides of the tube wall or those things which

can be on the inside of the tube wall.

~ And what would those things consist 2f?

- (WITNESS DENTON) Well, I am doing this.

< skaye

- CWITNESS DENTCON) So on the inside of the tube

wall you can have variations of the internal dimension,
and you can rave those things which can play out of the
primary co2lant part which may contain soma magnetite or
unatever. On the outside of the tubey you have been in
several discussions about earlier in this session about
those things that might be on the outside of the tubae,
such as magnetite, cooper. These are noise generating
sources as well,

Typicallyy you wouldn’t expect to have noise
zenerated from within a sound tube wall. They are
@aither things on the outsicde of the tube or on the
inside of the tube.

< would sludge that does not contain magnetite

or copper alsc cause noise in the outside wall?

ALDERSON REPORTING COMPANY, INC,
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A CWITNESS DENTON) Most of the noise we would
heave from sludgze would either be “*rom elemental copper
or magnatite. The oxides basically are insul2tors and
ye 2re measuring conductivity or permesbility, so all of
those things that either conduct or have permeahility
greater than one will show up on this,

. And if the copper is such an extent on the
outside 2f the tubey would it change the signal-to-noise
ratio?

A C(WITNESS OENTCON) wWell, when we have coopar on
the outside of the tubey we do @ mixing of tuweo
freaquencies and we subtract the copper signal gquite as
we co the carbon steel tube sugport. So when you do
thaty, you a2lways have some residue signal left from the
mixe

SO0 we have picturesy you knowy in this
submission shows the residue from the carbon steel tube
supports I can’t answer your guestior exactly because
1t depencs == then the residue depends upon thka
variation that occurs in the thickness of the copper in
tha tubing.

Sinca we racord all of the cdata in a2 rauw form,
it is possible to set up @ mix to eliminate copper and
look at tha cata and than change the mix slizhtly and

than look at the data and then change the mix slightly

ALDERSON REPORTING COMPANY, INC,
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and locok at tha data, and then actually shift the zrea
in which the residu? is more or less.

< J0 I understand your answer corractly? Tha
first stap is to maka a preliminary identification th;}
copper existsy, which lsads to 2 decision tc do *his
mixing processe.

A CWITNESS DENTON) 3elieve me, that is aquite
easy to notice when copper exis<ts.,

Q Could you show us how?

- (WITNESS DENTCN) wWell, you Jjust have a large
signal. I den®t have an example in tha pictures,

Q Would ity by analogyy be referred to by an

off-scale jump on the strip chart?

A CWITNESS DENTON) It could bey yes.
Q What else could it he shown by?
A CWITNESS OEZNTON) Welly, I mean you see that

kind of 2 signal. The differance is when you have a
flaw in the tuia wall, you are decreasing the
conductivity in the tube wall, and the way we strobe

attack a signal that means the signal goes down first.

Anean you put copper on the outside of the tube, you have

increasea conductivity and so the signal goes up first,
30 there is ro raal preblem identifying the fact that

there 1s some copper an the outside of the tube.

JUDSZ BLCCH: That is the same problem we were

ALDERSON REPORTING COMPANY, INC,
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tzlking 2bout with tha magnatite on the insice of the
sleovey wasn”t 1t? That was the inside as cpposed t¢
tha outside. It went up first,

WITNZESS CENTONZI Noy it went down first.

JUDGZ SLCCH: And on the outside of the tube

LT

it goes up first?

WITNESS DENTONS Well, you a2re talking two
different things. In one case we are discussing
magnatite. In the other case we 2are discussing copper.
They are not the same. There is a complete differenca
in the phasing of those two things.

3Y MR. ANDERSON: (Rzsuming)

Q And once you makas this determination by
off-scale reading or whatever, you then engage in this
mixing process, which reduces the noise. Is that
correct?

A CWITNESS DENTCN) It reduces the signal from
tha copper, yes.

Q Now you mentioned before there are occasions

uhan the signal=-to-noise ratio is one-to-ona or close %o

ona=to-one. Are thecss cases where there is a lot of
Coppar which you anticipate causes that kind of low
signal ratio?

A C(WITNESS DEINTON) Well, usuzlly that’s

attributed == two things can hagpen. Either the noise

ALDERSON REPORTING COMPANY, INC,
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ievel has gone upy or the signal amplitude has gone coun
and that is the ratio we are discussins,

. Lot ma back up a second. The one-to-one rztiec
that you wera findingy the close to one=-to-ons ratios
you were finding in your previcus testimony is after the
mixing was done. Is that correct == or bafore the
mixing was done?

A (WITNESS DENTON) It looks like both.

C And with that understood, could you now state
what was the rezson of the mixing not succeedad in
bringing down == increasing the signal-to-noise ratic to
above the thrse~-to-une texthbook stsncard?

A (WITNESS DENTON) Well, as a matter of fact,
in the case we are discussing =-=- are we discussing this
case in this axample ncocw in the handout?

q Noy no. I was just talking in general.

i CWITNESS OENTCN) In general? Well, there are
nultiple sourcas of noises. In the case uwe are locking
at, there is some other deterioration of the tube wall
in the area of this flaw, and that in itself is 3 noise,
even thougn it is 2 lagitimats signal. It neverthelass
has a change g0ing on which interferes with the 2ngla of
the spot that’s being interpreted.

Q welly I thought we were talking about =-- lat

me go back to the pasic definition that "signal™ meant a

ALDERSON REPORTING COMPANY, INC,
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signal from 2 flaw and "noise”™ meant 2 signal from
something like magnatite, cogper, or variaticns in thra
tuoe well. Ara we using different defiritions?

- (WITNESS CJENTIN) wWally you are corrsct., That
sculd be the normal definition 2f "noise", yes. In this
specific instance -~ incident, I’m sorry == since the
output of the mixy, as you were pointing out, has still
some signal ir it, then 1t doesn’t seem that that is
being caused by mzgnatite or copper.

- Let’s hold that aside for a second in this
particular instance and get back to 1t in a moment.

This is in general taerms., If you are seeing,
aftter mixingy signal-to-noise ratios that are not at the
three-to-one standard, what kind of conclusions does
that imply for you?

A CWITNESS OJENTCON) Ckay. We have left, aftaer
mixingy, the residue of whatever it is we are trying to
mix out. So that has some value. And if your signal
amplitude is of that same r2nje of amplitudessy then we
have poor signal-to-noise ratioc.

< Does that maean an awful lot of conductive

impurities?

A (WITNESS DENTON) Not necessarilye.
S Could that be one of the exclanations?
A CWITNESS DOENTON) It could bey yese.

ALDERSON REPORTING COMPANY, INC,
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1687
- What else could be an exglanation?

- (WITNESS DENTON) There may be enouzh
variation in the signals coming from what we’re trying
to mix out. It 1s not practical to have the parfect mix
as the probe joes through tha tube.

- Is that 2 variation in the tube uwall
thickness?

A (WITNESS DENTON) No. It is propably a
variation in the thing that is causing the signal that
we are trying to mix out. In other wordsy & diffarence
in the constituency of the magnatide in the ca2sa of
sludgey a diffarence in the thickness of the copper.

Q S0 pure copper is easy, but if it°s mixed and
all jumbled up it is more difficult?

2 (WITNESS DENTCN) You have a lot of resiaua.
You can mix it all! outy but the residue still

incresases.

Q Mr. McKeey do you have any information about
your opinion as to what kind 2f impurities have bHaeen on
the outer diameters of the tubes at Point 3each?

B (AITNESS MC KEE) I have not seen a chemical
analysis of w1hat is on the outside at Point 8each.

Q I don’t mean a chemical analysis. I mean from
your resading of the eddy current tasts. Does that give

you any cluey any feeling in your mind?

ALDERSON REPORTING COMPANY, INC,
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A (WITNESS MC XZ22) Cnly that thera is some
copper there. I have no idea 2s to 1ts consistencies.

. I don®t know if you #nsusred this one. What
proportion of time does a signal-to-noisa ratio in trs
tubes inspaected at Point 2¢2ch not egqual tre

three~to-one standardy, if you have any feal for that?

N CWITNESS MC KEEZ) I don‘t have any feel for
it.

< Is it sutbstantial?

“ CWITNESS MC KEE) I don’t have any feel for
that.

You don’t have a feel for it.

0o

Do you have any feal, Mr. McKee, for the rate
of degracdation of the tubes at Point 2¢ach that are
suffering the worst rate of dagradation? 3y "worst" I
mean take the five percant of tubes at Point 3each that
ara degrading at the faster rate. Do you have any
fealing for what rate that would be?

A C(WITNESS MC KES) Noy I do not.

Leat me ask ==

0

JUDGE BLOCH: Let me follow up on that,
Cn large volume defectsy can you tell from
eddy current tasting the rate of deterioration of thcse

tubes?

WITNESS MC XEZ: Can I qualify that a little

ALDERSON PEPORTING COMPANY, INC,
400 VIRGINIA AVE., S W, WASHINGTON, D.C. 20024 (202) 554-2345



10

11

12

13

14

15

16

17

18

19

21

22

23

24

25

153653

Lit? If I have a previous inscection which shous
absoclutely nctning and todey on ar inspection T may hava
a greater than plugoing criteria, I do not know 2t
inspgection time when that startec. All I zan assume is
thaty ckayy the previous one was 2aroy, non-detectable or
shatevar. Then I Fave to take whatever tha cperating
time was ancd assign the whole time to the jrowth to what
I°ve got. B2ut that may be very false.

JUDGZ BLCCH: If you go from 20y which means
it was detectabley to 50, does that mean there was a 20
percent rate of corrosion between thosa two readings?

WITNESS MC XSE; If it°s 2 textbook type
indication with no other influencingy it could be
assumeda that it went 20 percent. There is alsc 2 volume
changze with this.

JUDGE ELOCH: Because that assumes no arror
pand either. Throughout the 30 or the 50 I assume thara
must be error bRandsn around them. 3ut you don’t know
¢hat they 2re.

WITNZSS MC XZE: Mpr, Denton may possibly give

the arror tonds.
JUDGE 3LCCH: Mr. Denton, how would you treat

a reading of 30 fallowed by a raeading of 50?2 What does
that tell you about growth rates?

WITNESS DENTCN: First you have to undaearstand

ALDERSON REPORTING COMPANY, INC,
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4@ don‘t concern ourselves with growth ratas. We would
merely report in the one case if we had a lezitimate =--
you knowy if we hacd a 30 percent indication we reported
30, Some numbers of months later wo see it again., Wa
report it at 50.

JUDGE BLCCH: Ckaye Then within the
limitations of the tachnology of eady currant testing,
is there anything you can tell us about a change from 320
to 507?

WITNESS DENTON: I°d say then we would say it
is increasasd by 20 percant through the wall and . " 4e
have error bands.

JUDGE BLCCH: I wanted to talk about the error
bands.

WITNESS ODENTONZ: Well, unfortunately that is
not a straight answer aither because anything in eddy
currant testing or most things in eddy current tezting
are not linear functions, so at the 50 percent level we
soulae talk about olus or minus seven percent, At tha 30
percent level we are jo0ing to talk about plus or minus
12 percont. I don’t remamber the numbers exactly.

JUDGE BLCCH: Generally, the smaller the
measurable defacty the larger the percentage of tube
wall is an arror band.

WITNESS DENTON: That is correct.

ALDERSON REPORTING COMPANY, INC,
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JUCSE 3LCCH: Now when you say "error band",
is that 2 concent of standard deviation we sre talking
about? We are talking whet percentage?

WITNEZSS DENTON: This is all standard
deviation,.

JUCGE BLCOCH: 30 2oproximately tuc-thirds of
the readings, two-thiras of the time you would expect it
to be within that particular =--

WITNESS CENTON: I°m sorry. It°s two signals.

JUDGE BLOCH: Two signals.

WITNZSS DENTON: Syt it°s only reproduceable
because when you start talking real world flaws or even
manufactured flaws, you can deliberately manufacture
flaws that are completely wrong == I mean, give wrong
answars.

I like to use the example of if you take 23
59000th=diametar drill bit and you drill complately
through the wall, this would not be enough volume to be
getected in a normal inspection. S50 now I have the case
of a non-detezted 100 sercent flaw. If you come in on
top of that with a3 large diameter arill and you drill
down 50 percent of the way through the wall, now you are
s01ng to report a 52 sercent flaw, which is still in
fact a2 100 parcent “lau.

So we have to talk about == we’re talking

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVZ, SV, WASHINGTON, D.C. 20024 (202) 554-2345



10

1

12

13

14

15

16

17

18

19

21

8

24

25

about recroducaeability in two signals uwhen I am using
thase numbers. This was done yasars age in 3 particular
plant where we lived thera for three months and we had
the ocportunity to run the same calibration stancdard
manyy many times witn diffarent operaters 2and different
aquipmenty but always the same standard.

JUCGE 3LOCH: The question we wire asking
beforey your basic answer is yes, you can inter vary
roughly the dezradation rate when the re2dirg 30es from
30 percent to 50 percent, but it is very rough 2nd is
sunject to a lot of error.

WITNESS CENTONS VYeos,

3Y MR, ANDERSON: (Resuming)

Q In the portion of your answer to Judge 2loch
in which you indicated you could fool the eddy current
testinc and you celiberately tried to with 2 cartain
kind of flawy, am I corract in inferring from that answer
that the evaluator is trained to detect tne tynmical kind
2f flaws that you have seen up to that point in time and
a new configuration or flaw might not flow from the
councds of that heirg oicked up?

A CWITNESS DENTON) Well, 211 we car do as data
interpretars i3 assuma the hHast situation, which would
mean the flaw is ressonably symmetrical, whethsr it is

or is not. W23 can’t 3tart doing Kantucky windage and

ALDERSON REPORTING COMPANY. INC,
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s2y well, that one looks like we can 2ll it this, andg
this one cver here looks like maybe we should call i
that, S0 we measure the most severe phase angle 2f the
signal that we have, whether that be right or wrong.
That is uwhat we do.

JUDGE BLOCH: 3Siry have you avar been
criticized by Westinghouse for reporting a flaw that
they falt should not have been reported?

WITNESS DENTON: Noy I have not.

JUDGE BLCCH: Have you ever been criticized by
Westinghouse for not reporting 2 flaw that they felt
should have?

WITNESS DENTON: Westinghouse has exercised
thair option of reporting a flaw which we have not
reported from the same data. We don’t accept criticism
very lightly.

JUDGE BLOCH: Wwhen you say they reported 2
flaw from certain of your cata, does that mean they do a
guality assurance check on your data indirectly?

WITNESS CENTONS I would say that is true, but
I don®t know that 1t°s true in every case.

JUDGEZ BLCCH: Are you refarring solely teo
situations where you have gone back historically, that
isy whera you reportad a certain flaw now and then thay

30 back and look at your old data and they say you

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., SW., WASHINGTON, D.C. 20024 (207’ 554-2345

1633



10

1

12

13

14

15

16

17

18

19

21

24

25

should have found the flaw then?

WITNZSS ODENTONS

I would prefer tc defer that

to Mre Flatcher when he gets back on the stand, if uwe

could.

<

langth of

2Y MR, ANDERSCN:

Mr. McKeoy let’s

(Rasuming)

assume a defect in axial

150 mils. At what percent through-wall defect

in the tube sheet would you fael 100 percent confident

at being able to pick that up throush the addy curraent

test?
A
Let’s not

A

CWITNESS CENTON)
ot trapped.

C(WITNESS MC KEE)

system isn’t perfect.

-

It°s never 100 percant.

Welly I°m not perfect. The

Ckaye. What point of through-wall defect would

you feel 35 gcarcent sure of pick.ng it up?

A
<
2

B

A

2f & crack becausse

C(WITNESS MC XEE)
Yaah.

CAITNESS OENTON)D
(WITNESS MC KEE)

(WITNESS OENTCN)D

150 mils long?

This is a crack?
What kind of a defect?

Let’s start with what kind

flaus are three-dimansional., Let’s

start with somathing about the crack.

<

For the record,

to be cleary we ara talking

about a 150 mil 2xial extent stress corrosion cracke.

ALDERSON REPORTING COMPANY, INC,
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- CWITNESS MC KZE) Wwith some opening?

< It°s & crack., It has to ba.

A CWITNESS MC KEE) Probably 4C percent,

¢ S0 you heve a 95 oercent contidence of nicking

up 40 percant or mora through=-wall defect o2f that tynse?
A CWITNESS MC KZE) Yesy 95 percent 2f the

time.

o And what percent of the time will you pick up
20 parcent through-wall defect of that kind of a defact,

i¥ you have ==

A CWITNESS MC KEE) This is 2lso a crack yocu 2re

spoaking of?

< Yes.
i CWITNESS MC KEE) Probably never.
] And let’s turn to the question of

intergranular attack and ask the same guastion.
Assuming 150 mil extant of the intergranular a2ttack,
tooy at what parcent 2f through-wall defect would you
feal comfortable 95 parcant of the time of picking it
up?

A CWITNESS 2ENTON) I°m going to lat Mr, M¥McKea
answer thaty, but I first want to say one thinz about
intergranular versus transgranular or express oar
whatever. From our standpoint, if the secaration is

such that the electrans cannot switch veillance hands,

ALDERSON REPORTING COMPANY, INC,
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then in fact it is cracked. We doen’t care how this
occurredy whetner it is intergranulary transgranular
stress or not stressad.

If you had given us 2 situation == I don”t
4ant to Jet into @ situaticn of can we datact
intergranular corrosion. So fram our standpoint, if in
fact it is cracked, however it occurred, that the
eleactrons cannot change veillance bands, *hen the ansuer
te the guestion you asked is tne same as the pravious
quastion.

- The previous defintion was used by a previous
sitnass. VYou don’t havo to adopt it. It wos, if I
recall correctlyy, that intergranular attack assumed no
separation of zrain boundaries.

A CWITNESS DENTON) That is & metallurgical
answer., I am talking from our standpoint. If in fact
the construction of the tube wall is such that the
electronics can still switch veillance bands, it still
18 @ conductor, If they don’t switch veillance bands,

1t’s a crack.

¢ what percentage of the time would that be?
A (WITNESS DENTCAN) We don’t know that.
JUCGZ BLOCH: Well, let me ask. What yecu are

saying is thare are some things that a metallurgist

might call IGA that you wouldn”’t even cefine 2s a

ALDERSON REPORTING COMPANY, INC,
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cracke 1Is that correct?

WITNESS CENTCON: If the electrons change
veillance bands, it conducts, we don’t =ea it,

JUDGE B8LOCH: Are you saying yecas don“t know
whether IGA i3 sometimes defined as existing whare tha
electrons cannot chanje veillance banas?

WITNESS OENTCONI I would expect in some c2ses
there are what might be ¢called IGA that the electrons
are still jumoingy yes.

JUCSE B8LOCH: So some ICAs 2re, for eday
current purposes, not crasks?

WITNESS CENTCON: That I believe is true. 2ut
then no matter what the dimension is, the arswer is
going to be we don“t detect it. It is still 2
conductor. If it is not & conductaory, then the
dimensions are the same as the previous guestion.

2Y MR. ANDERSON: (Rasuming)

-~ Ckayy, that ansusred my question == not that
1t°s goody but it answers it.

Mre McKeay have you had any experience doing
ths San Onofre plant’s =-- any tests since they have had
full sleeving?

B (WITNESS ML KEE) Noy, I have not.
Q Are you 30ing to be gatting any current test

results from your knowledge after the sleeve tests at

ALDPERSCN REPORTING COMPANY, INC,
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Point Beach?

- (WITNESS MC KEE) I don’t know that either,

Q Are you being given at this point in time, or
have you been told that you would be given, soecial
training to evaluate tubas with slaaves?

A (HITNESS MC KEZ) The eddy current tasting of
tha straight length of the sleeve testing is the same

test as the parent tube.

Q 50 the answar is you are getting special
training?
A CWITNESS MC KEE) Not for tha straight part of

thre tubey no.

< Now is it correct to state in the are2 of the
tube part of the tube sheet, where it is today heavily
packed with impurities, it is difficult to get a
rescdable signal?

A CWITNESS MC KEZ) What are you talking
about == the sleave or the mother tube?

- The unsleeved Point 3each in the sheet tube
cravica where it°s nacked with impurities, is it hard to
28t a readable sizral?

B (WITNESS MC KEZ) Not with the electronic
mixing we are doing.

< 3ut you did say that you are gJetting soms

portion of tha time siznals which are not in the

ALDERSON REPORTING COMPANY, INC,
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three~to=-one taxthook stancdard aftar mixing, did you
noty or aid Mr, ==

A (WITNESS MC KEE) If there is not enough
volume gonay surey your signal-to-noise ratio goes
downe

- 3ut the signal-to-noise ratio is & function of
two things. It is a function of the extant of the flau,
and it is 2 function of the extent of the conductiva
impurities or variation in tubes, 1s it not?

A (WITNESS DENTCN) Well, yesy, that’s a
definition of signal-to-noise ratio.

Q Would you agree that if 2 mother tuba and
sleaeve tube is corroded throuzh the wall and it’s open
and there are impurities in the bulk water that get into
tha annulus and it packs hard with impurities, that are
conductive, would that tend to make a difficult
signal=-to-noise ratio?

A (AITNESS DENTCN) Could I ask you to say that
over again?

e Sura. If we assuma in 2 sleeved tube in Point
Zeach that the mother tube has 3 through-wall cefect and
1t°s open to th secondary sidey and it we assumed,
secondly, that the annulus betueen the slaeve znd the
tube has concentration effects and accumulated

hard=-packed conductive immurities, would you agree,

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE, SW., WASHINGTON, D.C 20024 (202) 554-2345
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under those two assumntionsy, that the readability will
he impaired becauss == would ycu agree that tre
readability would ba impaired?

MR, CHURCHILL: I°a like to object. We are
assuming facts not in evidence here. If he uwrnts <o
label this as a nypothetical questiony, I will witharauw
my objection.

MPR. ANDERSON: I thought I said assumo.‘ 3t%s
a hypothetical.

JUDGE 3LGCCH: It°s a hypothetical question,

WITNESS DENTON: I would assuma in those
particular situations we’d ba right back to tha same
situation we have in the parent tube today. Thot is, we
weuld have an affactive mix that could eliminate the
majority 2f that interference signal and would have some
residue signal left to contonq withe.

BY "MRe ANDERSCN:I (Resuming)

- 3ut you do have a situation within the narent
tube todeyy pre-sleevingy where you hzve a hard time
neking an evaluation of the tape because of the low
signal-to-noisa ratioy, do you not?

A (WITNESS DENTIN) And again it is normally
with mixingy due to the f2act that thaere is a very small
loss of volume in the incication ue 2are working with,

< Anc the area of the tube right nowsy, in the

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE, SW._, WASHINGTON, D C. 20024 (202) 554-2345
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pre-slaeved Point 2each, where you are having that
surface-to-noise ratio, would you have that in the tube
shaet?

A CWITNESS DENTCN) In the case we 2re looking
at right nowy yes.

[~ S0 you would agree the tube sheet type
environment in the annulusy between thr2 slaeve and tha
tubey you might expect to se9,y under the assumptions I
39ve you hefora about the open parent tuba, the sams
kind of difficulty you are seeing todey with the sleeve
in the crevice. 1Is that correct?

MR, CHURCHILL: Cbjection. We did not == this
has not been tastified that this is a difficult or 2n
unusual event., I think Mr, Anderson is trying to assume
that we had difficulty in eddy current testing with the
tuoe sheet. We have explained what that situation is,
but it has nct heen dascribed 2s difficult.

JUDGE 3LCCAH: I would like to try a gquestion
or two and thar, if you would like to rephrase it, I may
be able to help.

Mr. Jenton, 1is thera some loss of the ability
tc detect flaus within the tube sheet 2rea because of
conductive impurities that are present ocn the outsida of
the tubey the mother tube?

WITNESS DENTON: GCnly that which is caused by

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE, S W, WASHINGTON, D.C. 20024 (202) 554-2345
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the residue cf the mix.

JU25Z 3LCCHS VYou use the mixing to reduce the
loss of sansitivity, but there is some loss »f
sensitivity anyway?

wITNZSS OENTONZ Not == well, I prefer =- yas,
yes. In essencey the ansuwer is yes to that becausa
there 1s some residue signal which is then intermixed
with the signal that you are %rying to interprat, yes.

JUCGE BLCCH: I have the faeeling you think the
loss 1s very small., Is that correct?

WITNESS OENTONS I have that feeling, yes.

JUDGZ BLCCH: What doas that mean in terms of
your ability to detect defects? What doaes it do to the
ability %o detact a 40 parcent through-wall defact that
you could detect if it wasn“t in that area? Does it
charge the probability that you could find it?

WITNESS DENTON: I can”’t put numberes through
it. Maybe if you are in the arez of a residue for mix,
mayba Jjust change the dimension you could find. Maybe
instaead of 35 percent it is nou 40 percent. It 1s not a
larga problem.

JUDGZ 3LOCHS It is not a very large oroblem?
it is some effacty but you’re just not sura?

WITNZSS OENTCN: The problem I have in

quantifyingy if we kaep talking in one dimansion

ALDERSON REPORTING COMPANY INC,
400 VIRGINIA AVE,, SW., WASHINGTON, D.C. 20024 (202) 554-2345



10

"

12

14

15

16

17

18

19

20

21

22

23

24

25

suantification. +we 3re reslly invelvad with 2

three~dimensional flaus.

ALDERSON REPORTING COMPANY, INC,
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JUCSE 3LCCH: Whataver these gcrahblams 2are now
in the tuhba shaet crevice, I take it, would be eimilar
1f 2 similar deposit of zonductive impurities wers found
in the annulus between slesve anu tube. Is that correct
or incorrect? ’

wITNZSS CENTON: Welly it is basically corraect
with the excaeaption of whataver cart of the residus ccemes
from the carbon steel would be out, because it is
further auway.

JUCSE 3LOCH: Ckayy so the problems now would
be limited to the conductive impurities and the carbon
steel tube sheet is no longer a prohlem.

WITNESS DENTON: It is not one of the
contributors to the residue of the mix.

JUDGE 8LOCH: Would there be some
contributors, though, from possiole irregularities in
the sleeve itself? That is, excuse me, in the mother
tube?

WwITNESS OENTON: I would anticicate that that
would mix up with tha same mix that we are using for the
sutside of tha tubey since it is also further away.

JUCGE 3LCCH: Mr. Anderson?

3Y MR, ANDZRSCNS (Resuming)

< Nowy 1if I recall 2 previous znswer you made,

ycu indicateda tha industry standard for signal to noise

ALDERSON REPORTING COMPANY, INC.
400 VIRGINIA AVE, SW., WASHINGTON, D C. 20024 (202) 554-2345
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ratio is three to cre?

- CWITNESS DENTON) That is the textbook thing,
yes.

« Ang you also indicated that there zra
instances at Point 2each == I am talking about
pre-slaaving Point Zeach, whare you are having, after
mixing signal to noise ratics of one to ona or close to
one tc one?

< CWITNESS DENTON) Waell, yes.

q Nowy in that instance whore that is the casay
is there a significant or an insignificant inpairment of
your detectability of the cdi:fects that we were talking
about before?

B CWITNESS DENTON) Well, there is an
impairment, of course.

~ Is it significant?

A CWITNESS DENTON) Well, you could easily
preasume that since I am talking ahbout this one to one,
that there may be 2nother one that is one half to one,
and we don’t sae it and don’t talk about it. This is a
volumetric examination. If you decrease the veolume of
the flaw to some point you do not detect it at all, as !
have the earliar example cf the drill hole.

< Let’s 3o backy if I mayy Mr. Dentony, to 150

nmil axiel exteant defact, and if I rec2ll correctly, if

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., SW., WASHINGTON, D.C. 20024 (202) 554-2345
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it was a stress corrasion crack defect, tha testimony
was that at 4] percent 2r more you feel 95 percant
confident that the dafact would be nicked upe. Is that
corract?

A CWITNESS DJENTIN) It is in that range of
sensitivitiesy yes.

< Nowy let’s assume --

JUCG

m

83LCCH: Mr. Anderson, Jjust 2 second. I
think & lot of your guestioning frankly has been auite
effective, 2and has brough? out information that is
helpful to the board. I have a feeling you are gatting
reauncant at this point, that you are goiny over the
same field that you have gone over already.

MR. ANDERSON: I Jjust wznt to clarify the
question you had.

JUCGS

om

8LCCH: Ckayy so long as you are
convinced that you‘ve got something new you are going
after, please pursue it, but I hooce you won’t bhe
pursuing things that you really are just not organized
ony that you havaean®t thought threugh.

MRe ANDERSON: I am cartain of it.

8Y MX, ANDERSIN: (Resuming)

Q Nowsy if we are talking about trat same

circumstance where you fael the tube can he read at 935

percant confidance for 4( percent defect, if we have

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE.. S W., WASHINGTON, D.C. 20024 (202) 554-2345
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moved to a tuba which has & signal to nois? ratio in
that area of 2ne to oney would you feel equally or less
confidant that it would be picked upy and now much less
if s£0?

A (WHITNESS C

NTON) Welly, again, I cannot
dimension that, bhecause you just dimensionad it. If it
has @2 signal to noise ratio of one to oney my confidence
level obviocusly is not 35 percent.

Q To still get a S5 percent confidence, would
you 30 for a 50 percent dafect bhefore you were that
confident?

A CWITNESS DENTON) Are you leaving the signal
to noise ratio at ona to one?

- I am,

[ C(WITNESS OENTON) Well, then the confidence
doasn’t change.

C Well, you are not going to be zble to read it
at 40 percent with the same conficence.

4 CWITNESS DENTCN) If you keep tha signal <o
noise ratio constant, the answer is tha same whether you
set 100 percent or 10 percent.

Q I an sorry. The thing vou are comparing it to
1s the first == ] assume it was the first time you gave
your shswer, ¥r, McXee gave your ansuwery I a~sume you

hed a tube which didn’t have a disturbingly low signal

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

21

23

24

25

tc noise ratioy, let’s say it was tuo to on2.
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A (WITNESS OENTON) Ckaye
- Nowy we are moving *t¢o one which is one to one.
A (WITNESS DENTCN) And the answer obviously is,

it destroys our confidence.

. Ana how much up the extent of tha through wall
defect do you have to go baefore you can still get 95
percent confidence if it is one to one?

A CWITNESS DENTON) Okayy, wait a minute. You
left the signal to noise ratio at one to one.

q Right.

- C(WITNESS 2ENTON) Then the confidence doesn’t
changae.

< Noy comparison A is 2 tube with a signal to
noise ratio of threa to onase.

A (WITNESS QOENTON) VYes.

~ 15C mils axial extent, 40 percent defect.

Your testimonyy I understood it, correct me i*

I am

wrongy is 40 percent through wall you would feel 30

Jercent sure.

- CWITNESS DENTON) 1In a three to one
noise ratio.

- Nowy moving to comparison E, it has
ona signal to noise ratio. What through wall

would you feel S5 percent sure of picking up?

ALDERSON REPORTING COMPANY, INC,

signal to

a one to

defect

400 VIRGINIA AVE., SW., WASHINGTON, D.C. 20024 (202) 554-2345
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- CWITNESS DENTIN) Are you leaving the noisa

constant? If you are taking the noise up every time you
take the flaw up and then the ratio is always one to
onay My answer isy, ths zonfidence level is the same.

v Let me think about that and come back to it.

JUCGE BLOCHS: I have a feeling the testimony
is very claar.
8Y MR. ANCEZRSON: (Resuming)

C Mr. McKeey you don’t use the pancake probe
which was described in answer to Judze Paxton’s acuestion
at Point Beach now, do you?

- (WITNESS MC KEE) Noy we don‘t,

g what are the problems with using 2 pancake
probey 1if you know?

A (WITNESS MC KEE) Excessive radiation received
by everbody involved with the inspection. It is a
special casey one of a kind situation.

JUOGE BLOCHZ The excessive racdiation comes
from the fact that it takes longer to use the instrument?
WITNESS MC KEE: There are just many
mechanical problems that go wrong. It just becomes a

real, real problem.
3Y MR, ANDERSCN: (Resuming)
Q Are you aware of a metallurgical examination

done on the tube 2t Point Beach at the end of 1973 by

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S W., WASHINGTON, D.C. 20024 (202) 554-2345
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aestinghousa?

A (WITNESS MC KEE) Noy, I &m not.
< Would you state wuhat procedure you use after
you review the tanes? Do you give %ne raesults in the
wuritten report tc westinghcuse?

B (WITHESS MC KEE) VYes.

q And the written results you give ts them, does
that list tne tube by row and column number and the
percent cefect and location of the defect that you have
evaluatea?

B (WITNESS MC KEE) VYes.

MR. ANDERSON: Has the Eoard heen provided
with a copy of 2all the 1981-32 LERs?

(Pause.)

JUDGE 3LOCH: Off the record.

(Whareupon, a discussion was held off the
reacord,)

JUDGE BLOCH: Cn the record.

while we weras off the record, we ascertained
from the acplicant that there is no objection to the use
of LER"s for cross sxamination purposes. Staff has no
abjection?

MR, 3ACHMANNS At least as far 2s the
applicamt’s witnesses are concernedy, no objection.

MR, ANDERSON: <Can we also stipulate that the

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., SW., WASHINGTON, D.C. 20024 (202) 554-2345
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licensea did not report the results differantly than
they werae recorted to it by aestinghouse? Can we
stipulate to that?

MR. CHURCHILL: What?

JUDGE BLOCH: Mr. Anderson, I don”’t thirk I
understood what you just said, but please use them for
cross axamination purposese.

MR, ANDERSCON: For the recordy I am referring
to the LER dated April 16, 1382,

JUCG

m

2L0CHS For the record, lat”s mark them
as an exhibit.

MRe CHURCHILL: VYour Honor, I have no
objection to marking them as exhibits, but having them
admnitted is another auesticn.

JUDGE BLOCH: These are to be marked for
idantification purposaeas only. They are not to be
admitted into evidence. Mr. Anderson, they will be
referrsad to 2s Intervenor’s Zxhibit Numbar 2.

(The document refarred to
was markec¢ for
icentification as
Intarvenor’s Zxnibit
Numbar 2.)

JUCGE BLOCH: Off the record.

(Whereupon, 2 discussion was held off thre

ALDERSON REPORTING COMPANY INC,
400 VIRGINIA AVE., S W., WASHINGTON, D.C. 20024 (202) 554-2345
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record,)

(Wwhereupony, a brisf recess was taken.)

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE., S W., WASHINGTON, D.C. 20024 (202) 554-2345



Wisconsin ElectriC rower courany

231 WEST MICHIGAN, MILWAUKEE, WISCONSIN 53201

April 16, 1982

Mr. J. G. Keppler, Regicnal Administrator

Office of Inspection and Enforcement,
Region IIX

U. 8. NUCLEAR REGULATORY COMMISSION

799 Roosevelt Road

Glen Fllyn, Illinois 601137

Dear Mr. FKeppler:
DOCKET 50-266

LICENSEE m:-oovéom-o
- - -

Enclosed is Licensee Event Report 82-007/01T-0

(a l4-day follow-up report) with an attachment which provides
a description of an event reportable in accordance with
Technical Specification 15.6.9.2.A.3, "Alnorrmal degradation
discovered in fuel cladding, reactor coolant pressure boundary,
or primary containment.”

Very truly yours,

72
¢
Assistant Vice President

C. W, Pay
Enclosure

Copies to NRC Resident Inspector
Mr. Peter Anderson - WED

Blind copies to Messrs. C. S. McNeer
R. H. Gorske/A. W. Finke
Sol Burstein
D. K. Porter ~
G. A. Reed
Gerald Charnoff
INPO Records Center
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ATTACHMENT TO LICENSEE EVENT REPORT 82-007/C1T-0

Wisconsin Electric Power Company
Point Beach Nuclear Plant Unit 1

Docket 50-266

On 03/25/82 Unit 1 was shut down for a scheduled steam
generator eddy current inspection. The 2000 psid primary-to-
secondary hydrostatic test condition was established during cool-
down of the unit. An 800 psid secondary-to-primary leakage check

was performed on both steam generators on 03/29/82.

The 800 psid

secondary-to-primary leakage check was performed visually with
the aid of remote video equipment. The visual inspection was

initially performed at 0100 hours on 03/29/82.

Due to steam

generator humidity conditions, an additional verification inspection

was performed at 0900 hours on the same day.

was held at pressure throughout this interval.

The secondary side
The specific condition

identified during the leakage checks are noted below.

"A" STEAM GENERATOR

Verification

H
Original
Inspection
R24C37 ﬁxploaive Plug 21 Drops/Min.
R21C49 Explosive Plug S Drops/Min.
R31C31 Explosive Plug 2 Drops/Min.

R19C33 Explosive Plug Dry
RO3C09 Explosive Plug Boric Acid Coated
RO1C22 Explosive Plug Boric Acid Coated

R12C25 Tube Wet
COLD LEG
R25C27 Tube 20 Drops/Mir.

(Explosive Plug Removed 10/81)

"B" STEAM SENERATOR
HO

R23C38 Explosive Plug 20 Drops/Min.
R24C37 Explosive Plug Boric Acid Coated
R29C35 Explosive Plug 5 Drops/Min.
R29C40 Fxplosive Plug 3 Drops/Min.
R13C61 Explosive Plug Boric Acid Coated
R29C37 Explosive Plug Beric Acid Coated
R23C63 Tube 2-3 Drops/Min.

COLD LEG

R24C50 Explosive Plug Wet

16 Drops/Min.

Boric Acid Coated
1 Drop/Min.

<1 Drop/2 Min.

Boric Acid Coated

Boric Acid Coated

Wet ~ 1 Drop/10 Min

20-30 Drops/Min.

20 Drops/Min.
Boric Acid Coated
S Drops/Min.

3 Drops/Min.
Boric Acid Coated
Boric Acid Ccated

Dry

Not Verified



Attachment to LER 82-007/01T-0 -2- 4/16/82

The eddy current inspection program, performed this
outage, consisted of the following:

1. Inspection of all readily remotely accessible
tubes to the first support plate in the hot
legs of both steam generators.

2. Inspection, over the U-bend from the leaking
side, of the three tubes which were identified
as leakers or potential leakers in the visual
tubesheet check.

3. Inspection, to the first tube support from the
cold leg, of the tubes in the cold leg of "A"
steam generator which had either an explosive
or mechanical plug removed during the sleeving
demonstration in 10/81, and were not subseguently
sleeved.

On 04/03/82, verification of all initial steam generator
eddy current data for tubes with indications exceeding the plugging
limit was completed. Nineteen tubes in the "A" steam generator and
nine tubes in the "B" steam generator were verified to have degradation
greater than 40%, which is the plugging limit of Technical Specificatic
19.6.2.A.5.

Of the 2,848 open tubes in the "A" steam generator, 2,835
were inspected and 2,833 of the 2,850 open tubes in the "B" steam
generator were inspected. The tubes that were not inspected are as
follows:

Number of Tubes

Not Inspected Reason for Not Inspecting
lal -B-

12 14 Contained Template Plugs

| 2 Restricted Tube Ends

0 1 Located near environmental

ledge (not accessible with
remote equipment) .

13 17

These tubes were not inspected because of the radiation
exposure associated with moving template plugs, manual eddy current
probing, and reworking restricted tube ends. The non-inspected tubes
constitute less than 1% of the unplugged tubes, most are not located
in the zones where large numbers of defects have occurred, and the
overall eddy current results did not indicate the necessity to inspect
the tubes. Following is a summary of the eddy current indications and
comparisons with the data from the three previous eddy current
inspections. A blank entry under the results of previous eddy current
inspections in the following table indicates that the tape for that
specific inspection was not examined for this comparison.



Attachment to LER 82-007/01T-0 -3=- 4/16/82

"A" STEAM GENERATOR
HOT LEG SIDE TO FIRST SUPPORT PLATE

Tube Defect Location 10/81 97/81 12/80
ROSCO? * 97% 15" ATE opI UDI UDI
R11C07 * uDI 11" ATE oDI
R18CO7 * L4105 6" ATE NT
RO1C13 * 9G/95% 14" & 7%" ATE -~ oDI uDI
R13C33 * uD1 15" ATE NDD
R1BC3S5 * 92% 10-15" ATE NDD
R31C37 * uD1 11" ATE NC c NDD
R18C37 * uDI 8" ATE NC NC c
R23C38 * uDI 20" ATE NC NC NDD
R27C38 * uD1 20" ATE NC NC c
R1JC4D * uDI Roll to TTS NC NC c
R12C41 * 79% 12° ATEZ c/up: ¢ NDD
R11C43 * 87s 18-20" ATE c/uD1 oDl oDl
R1BC44 * uDI 20" ATE NDD
R15C20 * uDI 8~-14" ATE NC NC NC
R29C45 * 79% 74" ATE NDD
R29C47 * uDI 8-14" ATE NC NC NC
RO9CSS * 968 16-19" ATE NDD
R12CS8 * 88s 18-20" ATE NDD
R13CS9 * uD1 20" ATE NDD
R1SCS9 * 588 7-20" ATE c/uD1 NDD
R15C60 * oDI 14-18" ATE NC NC NC
R11C62 * 2% 21" ATE NDD
R12C62 * 93s 18-21" ATE NDD
RO7C64 * 89% 12" ATE NDD
R15CE5 * uDI 6-19" ATE NT NDD
ROSCESB <20% 4" ATS NC NC NC
R15C68 * 93y 10-15" ATE c/uDI [~ NDD
ROSCES <208 k" ATS NC NDD
R15C71 * oDI1 8" ATE NC
ROSC72 * 78% 7%° ATE NDD
ROBC73 * 9618 17* ATE NDD
ROSC73 * 94n 17* ATE NDD
ROBC74 * 924 17" ATE NDD
RO6CS1 <20% 1" ATS NC NC NC
R14C22 * uD1 14-17" ATE NDD
R15C22 * uDI 14" ATE NDD
R18C23 * 691% 19" ATE NDD
R15C2S * 738 16" ATE NDD
R1S5C27 * uD1 10-15" ATE NDD
R3I6C29 368 TS NC NC NC

COLD LEG
R26CS53 258 2* ATS
"B" STEAM GENERATOR

HOT LEG TO FIRST SUPPORT PLATE
RO2C1S * oDl §-11" ATE NC NC NC
RO2C17 * 638 8" ATE NDD NDD
R24C25 * 72% 11" ATE NDD
R27C30 <20% 1* ATS NC NC NC
R21C34 * 908 S* ATE NDD
ROSC3S * 938 10" ATE NDD NDD .
R14C40 * 308, UDI 1®" & 20" ATE NC NC NDD
R10C42 * 738 21" ATE NDD
R26C42 * 308, UDI 21" & 19-21" ATE NC NC NDD
R13C47 * oDl 21* AT NDD
R26CS0 * 91 12" ATE NC NC NC
ROICATY * 958 21" ATE c DNA NDD
R22CS%9 * 728 17* a%8 NDD
R21C66 * uDI 21" ATE NC NC NDD
ROICHT * 91 20" ATE NT NT NT

U
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DNA - Data Not Available

ATE - Above Tube End

NDD - No Defect Detected

UDI -~ Undefinable Indication
ATS - Above Tubesheet

TTS - Top of Tubesheet

NT - Not Tested

NC - No Change

Cc - Change

* -

Tubes Plugged This Outage

Nineteen tubes in the "A" steam generator and nine tubes
in the "B" steam generator contained indications exceeding the 40%
plugging limit. These tubes and the two leaking tubes in the "A"
steam generator have been mechanically plugged. Of the 28
indications exceeding the plugging limit, eleven are new indications
in the "A" steam generator and six are new indications in the "B"
steam generator. The other indications identified were either
previously noted as undefinable indications or defects that previously
existed, but were not identified in prior inspections. As in the
past, all indications were small volume. As a conservative measure,
all of the tubes containing undefinable indications have been plugged
to further insure the reliability of the unit. The tubes marked
with an asterisk (*) in the preceding table have been plugged. Correct
plugging was visually verified via the use of tubesheet photography.

The explosive plugs verified to be leaking in excess of
two drops per minute ("A" steam generator hot ley, R24C37; "B" steam
generator hot leg, R23C38, R29C35, and R29C40) have been repaired
with a welded plug. Based on the history of the plugs, personnel
radiation exposure encountered during weld repair and future steam
generator replacement, the plugs leaking at a very low rate (* one
drop per minute) were not weld repaired this outage.

Eddy current examinations of the tubes noted to be wet or
leaking during the visual leakage check revealed no indications.
The tubes verified to be leaking were plugged. Tube R12C25 in
the "A" steam generator was plugged with mechanical plugs in both
hot and cold legs. Tube R25C27 in the "A" steam generator was
plugged with a welded plug in the hot leg since it was sleeved
during the 10/81 outage, and mechanically plugged in the cold leg.
The type, or location, of the defect(s) existing in these tubes
is unknown. They were both inspected through the U-bend from the
leaking side.

Eddy current examinations of the cold lec ends of tubes
which had either mechanical or explosive plugs removed during the
sleeving demonstration of 10/61 and which were not subsequently
sleeved revealed one indication in Tube R26C53 of 25% at 2" above
the tubesheet from the cold leg side. The indication was previously
reported during the 1978 refueling outage steam generator inspection.
No other indications were identified.
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An eddy current exam of the 12 tubes sleeved during the
10/81 refueling outage was also performed this outage. The exam
consisted of using the same probe type and eddy current parameters
used in 10/81 and comparing the signals to the 10/81 signals.
There were no noticeable changes in the eddy current signals.

To minimize the rate of corrosion, the Unit 1 primary
system was returned to power at a reduced hot leg temperature of
557°F. 1In addition, a crevice flush was performed before the unit
was returned to service to remove impurities from the tubesheet
crevice.

The NRC Resident Inspector has been notified of these
findings. This event is reportable in accordance with Technical
Specification 15.6.9.A.3 and is similar to others.
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WISCONSIN ELECTRIC POWER COMPANY 6610 Nuclear Road, Two Rivers, Wisconsin 5424

March 30, 1982 |

Mr. J. G. Keppler, Regional Administrator
U.S. NUCLEAR REGULATORY COMMISSION

799 Roosevelt Road

Glen Ellyn, IL 60137

Dear Mr. Keppler:

LICENSEE EVENT REPORT NO. 82-007/01T-0
~HOUR WRITTEN NOTIFICATION
DEGRADED STEAM GENERATOR TUBES
POINT BEACH NUCLEAR PLANT

Licensee Code: WIPBH1 Docket No. 50-266
License Type: 41111 Source: L
License Number: 00-00030-00 Event Date: 03/29/82

Event Description: On 03/29/82 detailed visual inspections of the
steam generator tubesheets during the 800 psid secondary-to-primary
leak check revealed two leaking tubes. This condition is reportable
in accordance with Technical Specification 15.6.9.2.A.3, "Abnormal
degradation discovered in fuel cladding, reactor coolant pressure
boundary, or primary containment. Additionally, six leaking
expiosive tube plugs were identified.

On 03/25/82 Unit 1 was shut down for a mid-cycle steam gener-
ator eddy current inspection. The regquired 2000 psid primary-to-
secondary condition was established while the unit was being shut
down. The 800 psid secondary-to-primary leak check was performed
visually with the aid of remote video equipment. The visual
inspection was initially performed at 0100 hours on 03/29/82. Due
to steam generator humidity conditions, an additional verification
inspection was performed at 0900 hours on the same day. The
secondary side was held at pressure during this interval. The
results are as follows:

"A" Steam Generator

Hot Leg

Original

Inspection Verification
R24C37 Explosive Plug 21 drops/min 16 drops/min
R21C49 Explosive Plug 5 drops/min Boric Acid
R31C31 Explosive Plug 2 drops/min 1 drop/min
R19C33 Explosive Plug Dry <1 drop/2 min
R 3C 9 Explosive Plug Boric Acid Boric Acid
R 1C22 Explosive Plug Boric Acid Boric Acid

R12C25 Tube Wet Wet 1 drop/10 min
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LER 82-007 Unit 1

"A" Steam Generator
Cold Leg
Original .
Inspection Verification

R25C27 Tube 20 drops/min 20-30 drops/min
(Explosive Plug Removed 10/81)

"B" Steam Generator

Hot Leg

R23C38 Explosive Plug 20 drops/min 20 drops/min
R24C37 Explosive Plug Boric Acid Boric Acid
R29C35 Explosive Plug 5 drops/min 5 drops/min
R29C40 Explosive Plug 3 drops/min 3 drops/min
R13C61 Explosive Plug Boric Acid Boric Acid
R29C37 Explosive Plug Boric Acid Boric Acid
R23C63 Tube 2-3 drops/min Dry

Cold Leg
R24C50 Explosive Plug Wet Not Done

Considering the above, the past history of the plugs in
question and steam generator replacement, the following repairs
will be made:

"A" Steam Generator

R24C37 Explosive Plug; weld repair hot leg
R25C27 Tube; weld repair hot leg, mechanically plug cold leg
R12C25 Tube; eddy current and plug

"B" Steam Generator

R23C38 Explosive Plug; weld repair hot leg
R29C35 Explosive Plug; weld repair hot leg
R29C40 Explosive Plug; weld repair hot leg
R23C63 Tube; eddy current and plug only if defect found

The eddy current inspection scheduled for this outage includes
inspection of all readily remotely accessible tubes to the first
support plate in the hot legs of both steam generators. In
addition, the three tubes which were noted as leakers or potential
leakers will be inspected over the U-bend from the leaking side.
Since the leak in the "A" cold leg is a tube from which an
explosive plug was removed for sleevinag demonstration in 10/81,
all other tubes in the cold leg which had plugs removed, explosive
or mechanical and were not sleeved, will also be inspected. All
tubes with indications greater than the plugging limit will be
plugged after eddy current.
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The final licensee event report pertaining to this event
will be submitted within 14 days following verification of the
eddy current data.

. The NRC Resident Inspector has been notified of this event.

' U
" j__/ ' Telephone: 414/755-2321

.-

R. E. Link
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Wisconsin ElectriC rower comeany

231 W. MICHIGAN, P.0. BOX 2046, MILWAUKEE, Wi 53201

November 13, 1981

Mr. J. G. Keppler, Regional Director
office of Inspection and Enforcement,

Region III
U. S. NUCLEAR REGULATORY COMMISSION

799 Roosevelt Road
Glen Ellyn, Illinois 60137

Dear Mr. Keppler:
(;3 DOCKET NO. 50-266

LICENSEE EVENT RCPORT NO. 51-017§OIT-0
NT H NT, UN

Enclosed is Licensee Event Report No. 81-017/01T-0
with an attachment which provides

(a 14-day follow-up report)
of an event reportable {n accordance with
"Abnormal degradation dis-

a description

i rechnical Specification 15.6.9.2.A.3,

covered in fuel cladding, reactor coolant pressure boundary, Or

primary containment”.
Very truly yours,
=

47(0/ 4?/’
C. W. Fay, Director
Nuclerr Power Department

Enclosure

Copies to NRC Resident Inspector
. F. Riederer, PSCW
Peter Anderson, WED

McNeer , Burstein, Gorske/Finke, Porter,

Blind copies toO Messrs.
Reed, INPO Records Center, Charnoff
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ATTACHMENT TO LICENSEE EVENT REPORT NO. 81-017/01T-0

Wisconsin Electric Power Company
Point Beach Nuclear Plant, Unit 1
Docket No. 50-266

On October 30, 1981, verification of all initial steam
generator eddy curren* Jata for tubes with indications exceeding
the plugging limit was completed. Ten tubes in the "A" steam
generator and seven tubes in the "B" steam generator were verified
to have degradations greater than 40%, which is the plugging limit
of Technical Specification 15.6.2.A.5.

On Octokzr 9, Unit 1 was shut down for refueling. The
2000 psid primary-to-secondary hydrostatic test condition was
established during cooldown of the unit. An 800 psig secondary-
to-primary leak check was performed in the "B" steam generator on
October 24 (a similar test in the "A" steam generator will be
performed after sleevinag is completed). Detailed inspection of
the "B" steam generator tubesheet with remote video equipment
showed a total of seven explosive plugs which were either wet,
coated with boric acid, or dripping at a slow rate (two to three
drops per minute). Of the seven plugs, two had similar observations
noted in previous outages. Based on the low primary-to-secondary
leak rate before shut-down (less than ten gallnns per day), the
high personnel radiation exposure required for weld repair, and
potential future sleeving of tubes in the "B" steam generator, the one
dripping plug will not be repaired during this outage. The specific
conditions noted during the leak check are noted hbelow.

"B" Steam Generator

R23C38 explosive piug, leaking, two to three drops per minute
R28BC39 explosive plug, wet end, no drips

R23C53 explosive plug, wet end, no drips

R29C34 explosive plug, coated with boric acid

R29C37 explosive plug, coated with boric acid

R24C37 explosive piug, coated with boric acid

R13C61 explosive plug, coated with boric acid

The plugs in tubes R28C39 and R23C53 were noted as wet
end plugs in pravious leak tests.

The eddy current inspection programs for the steam
generators consisted of the following:

1. Inspections of all previously degraded tubes throuch
the U-bend in each steam generator, in accordance with
Te:hnical Specification reguirements.



Je

Inspection of 3% of the tubes through the U-bend in

the "A" stean generator and full length inspection of

3% of the tubes in the "B" steam generator, satisfying
the Technical Specification recuirements. The full

length inspections in "B" steam generator were done as

a precautionary measure after receiving repnrts of cold
leg indications in the steam generators at Indian Point 3.

Inspection of essentially all tubes in each steam generator
through the first support plate on the hot leg side.

Full length inspection of two tubes in the "A" steam
generator that exhibited cold leg indications in
previous eddy current examinations.

Of the 2,851 open tubes in the "A" steam generator, 2,766

< ) were inspected and.2,792 of the 2,857 open tubes in the. "B" steam
generator were inspected. The number of tubes that were no%t inspected
are as follows:

Number of Tubes Not Inspected Reason For Not Inspecting

-

wAY g
31 32 Located under eddy current
fixture foot.
17 16 Contained template plugs.
32 4 Restricted tube ends.
2 13 Restricted at first support
plate with 0.700 probe.
2 0 Dented tube ends.
1 0 Poor eddy current data.
85 65
These tubes were not inspected because of the ra nm

exposure associated with moving template plugs, manual eddy c ..ent
probing, and preparing dented tube ends. The noninspected tubes

. constitute less than 3% of the unplugged tubes, most are not
located in the zones where largs numbers of defects have occurred,
and the overall eddy current results did not indicate the necessity
to inspect the tubes.



with the

follows:

Tube

R20C60
R28C48
RO6C81
R11C74
RO5C69
RO5C68
R15C68
R18C68
R23C67
ROBC64
R15C60
R15C59
ROBC55
R10C54
R33C54
R29C47
R25C47
R15C 0
R20C20
R10C21
R10C40
R25C44
R11C43
R23C43
R23C42
R12C41
R30C39
R27C38
R23C38
R18C37
R31C37
R36C29
RO5C07

-3

A summary of eddy current indications and comparisons
July 1981 and December 1980 eddy current tapes are as

"A" Steam Generator
n of Comparison of
ocg ber 1981 October 1981 With October 1981 With
Indication July 1981 Tapes December 1980 Tapes

27%, 5" ATS, CL NT <20%, 5" ATS, CL
35%, 2" ATS, CL NT 28%, 1" ATS, CL
<20%, 1" ATS NC NC

77%, 15-18" ATE NC~ NDD
<20%, 1/2" ATS NDD NDD

21%, 1/2" ATS NC NC

UDI, 10-15" ATE Small change . NDD

0%, 15-17" ATE Small change- NDD

73%, 8" ATE NDD NDD

77%, 12" ATE NC - NDD

UDI, 14-18" ATE NC NC

up1, 7-20" ATE NDD NDD

UDI, 17" ATE NC NC

<20%, TTS NC <20%, TTS

38%, 1/2" ATS DS 22%, 1/2" ATS
UDI, 8-14" ATE NC | NC

57%, 18" ATE Small change* UDI, 18" ATE
UDI, 8-14" ATE NC NC

50%, 5" ATE Some change - ' NDD

90%, 15" ATE *NDD NDD

UDI, Roll to TTS e Some change
UDI, 15" ATE NC UpI, 15" ATE
UDI, 18-20" ATE NC NC

67%, 5-7" ATE Some change - . UDI, 5-7" ATE
70%, 20" ATE NTP, NT NDD

UDI, 12" ATE Some change NDD

56%, 11" ATE NC -~ Some change
UDI, 20" ATE NC Some change
UDI, 20" ATE NC NDD @ 400 KH
UDI, 8" ATE NC UDI - some change
UDI, 11" ATE Some change NDD

38%, TTS NC NC

UDI, 15" ATE NC NC

ATE - Above Tube End CL - Cold Leg

NDD - No Defect Detected NT - Not Tested

UDI - Undefinable Indication TP - Template Plug

ATS - Above Tubesheet DS - Distorted Signal

TTS - Top of Tubesheet

NC =~ No Change



Tube

R0O2C13
RO2C15
R18C27
R20C28
R27C30
R14C40
R26C42
R25C46
R26C47
R27C52
- R11C78

of=

"B" Steam Generator

Comparison of
October 1981 With
July 1981 Tapes

October 1981
Indication

Comparison of
October 1981 With
December 1980 Tapes

80%,
uDI,
64%,
77%,
25%,
29%,
29%,
95%,
44%,
70%,
75%,

ATE
NDD
UDI
ATS
TTS

6" ATE
6-11" ATC
Top of Roll
3-17" ATE
1" ATS

1" ATS

1" ATS

8" ATE
8-20" ATE
20" ATE
8" ATE

Above Tube End

No Defect Detected
Undefinable Indication
Above Tubesheet

Top of Tubesheet

SNDD
NC
NC”
NO

28%, NC
28%, NC
21%, NC

NDD
NC
DS
UDI
1/2" ATS, NC
1" ATS, NC
NDD
NDD
NDD
NC-DS
NDD

29%,
32%,

Cold Leg

Not Tested
Template Plug
Distorted Signal
No Change

Plugging of 16 of the 17 tubes with indications greater than
40% is scheduled to be performed later in the outage. Tubes that have
been verified to contain indications exceeding the plugging limit
and are scheduled for plugging are as follows:

"A" Steam Generator "B" Steam Generator
} R20C20 R25C47 R0O2C13 R26C47
(::7 R10C21 ROBC64 R1£C27 R27C52
R30C39 R23C67 R20C28 R11C78
R23C42 R11C74 R25C46
R23C43

One tube in the "A" steam generator, R18C68, which was
found to have an indication greater than 40% was sleeved as part of the
sleeving demonstration program.

The October 1981 results and the comparison with previous
eddy current tapes demonstrate that the continued use of multi-
frequency eddy current inspection techniques and additional experience
in interpretation of the edd; current data have permitted identification
of small volume eddy current indications present in previous indi-
cations but not called out as indications. Only four new indications
were found in the "A" steam generator and only three new indications
were found in the "B" steam generator.
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The 24-hour notification preceding this report stated
that eleven tubes in the "A" steam generator had indications
exceeding the plugging limit. However, the condition of one
of the tubes, R25C44, has since been reevaluated and is now
reported as having an undefinable indication, changing the
number of pluggable tubes from eleven to ten. The reevaluation
of this tube is based on further examinations of the latest
eddy current tapes and comparisons made with the tapes
of previous eddy current examinations.

Restrictions with the 0.720 inch and the 0.700 inch
eddy current probes were encountered in both steam generators.
Twenty-seven of the 32 restricted tube ends encountered with the
0.720 probe in the "A" steam generator during this inspection
were not noted in either the July 1981 or December 1980 inspections.

- The new restrictions are believed to have been caused by residue

from the channelhead decontamination process performed on :
October 24-26, 1981. 1In the "B" steam generator, most of the
tubes found restricted at the first support plate with the probes
were also noted as restricted in the July 1981 and December 1980
inspections.

A crevice flush will be performed before the unit is
returned to service to remove impurities from the tubesheet crevice.

The NRC Resident Inspector was notified of wLuese findings.
This event is reportable in accordance with Technical Specification
15.6.9.A.3 and is similar to others.

Return to power is scheduled for December 6, 1981.
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WISCONSIN ELECTRIC POWER COMPANY 6610 Nuclear Road, Two Rivers, Wisconsin 54241
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November 2, 1981
0 FiLE COFY
Mr. J. G. Keppler, Director TI.S. S
Office of Inspection and
Enforcement, Region III Aﬁt LLI
U.S. NUCLEAR REGULATORY COMMISSICN

799 Roosevelt Road
Glen Ellyn, IL 60137

Dear Mr. Keppler:

LICENSEE EVENT REPORT NO. 81-017/01T-0

24-HOUR WRITTEN NOTIFICATION
DEGRADED STEAM GENERATOR TUBES
POINT BEACH NUCLEAR PLANT

Licensee Code: WIPBH1 Docket No. 50-266
License Type: 41111 Source: - L
License Number: 00-00000-00 Event Date: 10/30/81

Event Description: On 10/30/81 verification of all initial steam
generator eddy current data of tubes with indications exceeding
the plugging limit was completed. Eleven (11) tubes in the "A"
steam generator and 7 tubes in the "B" steam generator were veri-
fied to have degradation greater than 40%, which is the plugging
limit of Technical Specification 15.6.2.A.5.

The unit was shut down on 10/09/81 for a refueling outage, and
eddy current started on 10/26/81. The extent of the inspection
was essentially all readily-remotely accessible tubes to the first
support, with over 3% of the tub~s in the "A" steam generator
being inspected over the U-bend and over 3% of the tubes in the
"B" steam generator being inspected for the full length. All the
defective tubes will be plugged or repaired prior to the unit's
return to service.

The NRC Resident Inspector has been notified of this event. The
event is being reported in accordance with Technical Specifi-
cation 15.6.9.2.A.3.

Telephone: 414/755-2321
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Wisconsin Electric rowsr covsanr

231 W. MICH!GAN, P.O. BOX 2046, MILWAUKEE, Wi 53201

July 16, 1981

Mr. J. G. Keppler, Regional Director

Office of Inspection and Enforcement,
Region III

U. 8. NUCLEAR REGULATORY COMMISSION

799 Roosevelt Road

Glen Ellyn, Illinois 60137

Dear Mr. Keppler:

DOCKET NO. 50-266

LICENSEE EVENT REPORT NO. 31-008401?-0
4

Enclosed is Licensee Event Report No. 81-008/01T-0

(a l4-day follow-up report) with an attachment which provides

‘ a descript’ n of an event reportable in accordance with

| <

Technical Specification 15.6.9.2.A.3, "Abnormal degradation
discovered in fuel cladding, reactor coolant pressure boundary,
or primary containment."

Please note that the 24-hour written notification

was incorrectly numbered 007 inst~ad of 008.
Very truly yours,

ST

Executive Vice President

. Sol Burstein

Enclosure

Copies to NRC Resident Inspector
C. F. Riederer (PSCW)
Peter Anderson (WED) /

Blind copies to Messrs. McNeer, Gorske/Finke, Fay, Porter, Reed,
Charnoff, Zebroski (NSAC)
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ATTACHMENT TO LICENSEE EVENT REPORT NO. 81-008/01T-0

Wisconsin Electric Power Company
Point Beach Nuclear Plant, Unit 1
Docket No. 50-266

On July 10, 1981, verification of all initial steam
generator eddy current data for tubes with indications exceeding
the plugging limit was completed. Two tubes in the "A" steam
generator and two tubes in the "B" steam generator were verified
to have degradation greater than 40%, which is the plugging
limit of Technical Specification 15.6.2.A.5.

On July 4, 1981, Unit 1 was shut down for steam
generator eddy current inspection. The 2000 psid primary-
to-secondary hydrostatic test condition was established while
the unit was being cooled down. An B00 psig secondary-to-primary
leak check was perfcrmed on July 6 and 7. Detailed inspections
of the tubesheets with remote video equipment showed a total
of nine explosive plugs which were either wet, boric acid coated,
or dripping at a slow rate (less than one drop every one and
one-half minutes). Of the nine plugs, five had similar obser-
vations noted in previous outages. Based upon the low leak
rate before shut-down (four gallons per day) and potential steam
generator demonstration sleeving during the fall 1981 refueling
outage, the plugs were not repaired during this outage. The
fact that weld repair of an explosive plug involves a relatively
high personnel radiation exposure was also a major factor in
deciding not to repair the explosive plugs at this time. The
specific conditions noted during the leak check are noted below.

"A" Steam Generator

R0O3C09 explosive plug, wet, less than 1 drip/2 minutes
R19C33 explosive plug, wet, less than 1 drip/2 minutes
R24C37 explosive plug, wet, 1 drip/l.5 minutes

R33C50 explosive plug, boric acid cocated

R21C49 explosive plug, wet end, no drips

R0O4C59 mechanical plug, boric acid ring, appears wet inside
R08C50 mechanical plug, boric acid ring, appears wet inside

"B" Steam Generator

R23C53 explosive plug, wet end, no drips

R29C35 explosive plug, wet, 1 drip/2 minutes

R04C46 mechanical plug, boric acid coated, appeirs wet inside
R29C41 weld repair, boric acid coatecd

R28C39 explosive plug, boric acid coated

R29C37 explosive plug, boric acid coated
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Of the wet end and dripping plugs, the following
have been noted in previous inspections:

R19C33
R24C37
R21C49
R23C53
R29C35

NA”
.A.
hAﬂ
IB”
NB'

steam
steam
steanm
steam
steam

generator
generator
generator
generator
generator

The eddy current inspection consisted of remote
inspection of all readily accessible tubes to the first tube
support plate. Of the 2,853 open tubes in the "A" steam
generator, 2,814 were inspected and 2,816 of the 2,861 open
tubes in the "B" steam generator were inspected. The tubes
that were not inspected are tubes under the eddy current
fixture foot (19 in "A" and 17 in "B"), the tubes that contain
template plugs (17 in both "A" and "B", randomly located), and
tubes with restricted tube ends which prevented the insertion
of a .720 probe (3 in "A" and 1l in "B"). These tubes were
not inspected because of the exposure associated with moving
template plugs, hand probing, and opening tube ends. The non-
inspected tubes constitute less than 2% of the unplugged
tubes, most are not located in the zone where large numbers
of defects have occurred and the overall eddy current results
did not indicate that it would be necessary to inspect the
tubes. The overall eddy current results and comparison with
the December 1980 tapes are listed below:

"A" Steam Generator
December 1980 Comparison With

Tube Indication Reported December 1980 Tapes
R15C29 43%, 21" ATE NDD 31%, small change
R23C36 49%, 8" ATE NDD small chance
R20C20 <20%, 5" ATE NDD NDD, small change
RO5C07 UDI, 15" ATE NDD no charge
R18C37 UDI, 8" ATE NDD small change
R11C43 UDI, 18-20" ATE UDI no change
R23C43 UDI, 5-7" ATE NDD small change
R25C44 UDI, 13-15" ATE UDI no change
R25C47 UDI, 13-18" ATE UDI no change
ROBCS55 UDI, 17" ATE UDI no change
R15C60 UDI, 14-18" ATE UDI no change
R18C68 UDI, 15-17" ATE NDD small change
R10C54 32%, TTS <20% 34% in July 1980
R33C54 <20%, 1/2" ATS 22% 34% in July 1980

ATE - Above Tube End

NDD - No Defect Detected

UDI - Undefinable Indication

ATS Above Tubesheet
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"B" Steam Generator

December 1980 Comparison With

Tube Indication Reported December 1980 Tapes
RO3C25° 80%, 17" ATE NDD small change ”
RO6C43 33%, 21" ATE NDD no change
R16C47 52%, 1/2" ATS NDD no change
R27C30 29%, 1/2" ATS 29%

ATE - Above Tube End

NDD - No Defect Detected

UDI - Undefinable Indication

ATS - Above Tubesheet

As in the past, all indications were small volume.

Besides the above listed indications, a number of
restrictions were encountered with the .720 eddy current
probe. In the "A" steam generator three tube ends and 23
first tube support plate restrictions were encountered. 1In
the "B" steam generator 1l tube ends and 40 first tube support
plate restrictions were encountered. Mcst of the same restrictions
were noted in the July and December 1980 inspections. During
the December 1980 inspection all but seven of the restrictions
passed a .700 eddy current probe. Based on this experience, the
restricted tubes were not gauged. Gauging of restricted tubes
may be done during the refueling outage inspection.

The four tubes with indications greater than 40%
were plugged on July 11, 1981. 1In addition, tube R0O6C43 in
the "B" steam generator was also plugged. Correct plugging was
visually verified the same day.

A crevice flush will be performed before the unit is
returned to service in an attempt to remove impurities from
the tubesheet crevice. Operation of the unit at a reduced
temperature in order to reduce the corrosion rate will continue.
However, the unit will be returned to service at a slightly
higher temperature than that at which it has been operated
since December 1979, assuming the results of the crevice flushing
are satisfactory.

The NRC Resident Inspector was notified of these
findings. This event is reportable in accordance with Technical
Specification 15.6.9.A.3 and is similar to others.

Unit 1 return to power is scheduled for about July 20,
1981.
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WISCONSIN ELECTRIC POWER COMPANY

July 10, 1981

Mr. J. G. Keppler, Regional Director NCD FILE cory

Office of Inspection and ‘2£1L15:$£:___
Enforcement, Region IIT :

U.S. NUCLEAR REGULATORY COMMISSION lJ?ﬂ: L(.,

799 Roosevelt Road
Glen Ellyn. IL 60137

Dear Mr. Keppler:

LICENSEE EVENT REPORT NO. 81-007/01T-0
~HOUR WRITTEN NOTIFICATION

DEGRADED STEAM GENERATOR TUBES
POINT BEACH NUCLEAR PLANT
Licensee Code: WIPBH1 Docket No. 50-266
License Type: 41111 Source: L
License Number: 00-00000-00 Event Date: 07/10/81

Event Description: On 07/10/81 verification of all initial steam
generator eddy current data of tubes with indications exceeding
the plugging limit was completed. Two (2) tubes in the "A" steam
generator and two (2) tubes in the "B" steam generator were
verified to have degradation greater than 40%, which is the plug-
ging limit of Technical Specification 15.6.2.A.5.

On 07/04/81 Uait 1 was shut down for a 150 EFPD steam generator
eddy current inspect.on. The required 2000 psid primary-to-
secondary condition was established while the unit was being shut
down. An 800 psig secondary-to-primary leak check was periormed
on 07/06-07/81. Detailed inspections of the tubesheets with
remote video equipment showed a total of nine (9) explosive plugs
which were either wet, boric acid coated, or dripping at a slow
rate (less than one drop every 1.5 minutes). Of the nine plugs,
five had been noted in previous outages. Based upon this, the low
leak rate before shutdown (four gallons per day), and potential
steam generator sleeving or replacement, the plugs will not be
repaired this outage.

The extent of the inspection was 100% of all readily remotely
accessible tubes to the first tube support plate. About 2815
tubes were inspected in each steam generator.

6610 Nuclear Road, Two Rivers, Wisconsin 54241



Mr. J. G. Keppler -2- July 10, 1981
LER 81-007 (Unit 1)

The NRC Resident Inspector has been notified of the event. The
event is being reported in accordance with Technical Specification

15.6.9.2.A.3.

o e P ///// ,
/zf(ryﬂ ‘7J,liuwﬂqigz:;:;%elephone: 414/755-2321
/

7
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231 W. MICHIGAN, PO BOX 2045 MILWAUKEE, Wi 53201

December 23, 1980

Mr. J. G. Keppler, Regional Director

Office of Inspection and Enforcement,
Region III

U. S. NUCLEAR REGULATORY COMMISSION

799 Roosevelt Road

Glen Ellyn, Illinois 60137

Dear Mr. Keppler:
DOCKET NO. 50-266

LICENSEE EVENT PLPORT NO. 80~ 014401?-
2] EACH CLEAR

Enclosed is Licensee Event Report No. 80-"_4/01T7-0

(a l4-day follov-up report) with an attachment wi:.ch provides
a description of an event reportable in accordance with
Technical Specification 15.6.9.2.A.3, "Abnormal degradation
discovered in fuel cladding, reactor coolant pressure boundary,
or primary containment.”

Very truly yours,

te s

C. W. Fay, Director
Nuclear Power Department

Enclosure

Copies to NRC Resident Inspector
Public Service Commission of Wisconsin
Wisconsin Environmental Decade

Blind copies to Messrs. McNeer, Burstein, Gorske/Finke, Porter,
Reed, Charnoff, Zebroski (NSAC)
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REPORT DATE

an ongoing refueling outage steam gen=- |

(2]l | On 12-11-80 initial results from
[0]3) | erator eddy current inspection were received indicating the existence

| of some defective tubes.

Prior to initiating the eddy current

J
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G '
’ 9 80
|vtn 2 CAU“ !S:ég{)l C ENT CODE MCOD( lz:é&(
|c|a|@ | |(3) |H|T|E|X|C|H|@ "rJ |H_J@
I
uouumu occw\nmct REPORT REVISION
LEm Ao | EVENT YEAR REPORT NO TYPE i NO.
REPORT — 0]111]4 ~ — 0
w[;_l_l ;,_1 Ry Wiy (7 |- o]
ACTION FUTURE EFFECT SHUTD ﬂACW!NT WOJ PRIME COMP COMPONENT
ONPLANT ME Y“OD SUIMOYY!D FORM 5UB SUPPLIER MANUFACTURER

.VAIBENCYION' k—‘. E—,@ Ll o l 0] I

CAUSE DESCRIPTION AND CORRECTIVE ACTIONS
[T15]) LA _100% inspection to the first support and a full tube length inspection|

RI1@)

Vi@ (@ (wiilalol

4
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J
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ATTACHMENT TO LICENSEE EVENT REPORT NO. 80-014/01T-0

Wisconsin Electric Power Company
Point Beach Nuclear Plant Unit 1
Docket No. 50-266

On December 11, 1980, at about 1400 hours, initial
results from an ongoing steam generator eddy current inspection
were received. At<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>