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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMMISSION
BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the matter of: :
LONG ISLAND LIGHTING COMPANY : Docket No. 50-322-1 (OL)

(Shoreham Nuclear Power Station):

State Office Building,
Veterans Memorial Highway,
Hauppauge, New York.
Monday, October 29, 1984,

The hearing in the above-entitled matter was
regonvened, pursuant to adjournment, at 10:35 a.m.
BEFORE:

JUDGE LAWRENCE BRENNER, Chairman,

Atomic Safety and Licensing Board.

JUDGE PETER A. MORRIS, Member,

Atomic Safety and Licensing Board.

JUDGE GEORGE A. FERGUSON, Member,

Atomic Safety and Licensing Board.
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APPEARANCES:
On behalf of the Applicant:
E. MILTON FARLEY, III, Esq.
Hunton and Williams,
700 East Main Street,
Richmond, Virginia 23219
On behalf of the Nuclear Regulatory Commission Staff:
RICHARD J. GODDARD, Esgq.,
Office of the Executive Legal Director
Cn behalf of the Intervenor, Suffolk County:
ALAN ROY DYNNER, Esq.
Kirkpatrick, Lockhart, Hill, Christopher
and Phillips,
1900 M Street, N. W.,
Washington, D. C. 20036
On behalf of the Intervenor, New York State:

ADRIAN JOHNSON, Esgq.,
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PROCEEDINGS

JUDGE BRENNER: Good morning.

Just a few minutes ago we received something which I at
least have not read, entitled "LILCO's M._lon to Admit
Supplemental Testimony on Suffolk County Contention
Regarding Cylinder Blocks."

I don't know, Mr. Farley, if you want to say something
about it now, realizing that we have not read it, or defer
any discussion of it until after the lunch break.

MR. FARLEY: Judge, I don't believe Mr. Dynner
has read it, and I have an indication from Mr. Goddard that
he would not be prepared to take a position, as I understand
it, until approximately Thursday.

JUDGE BRENNER: Well, we'll be ready to discuss
it later today.

MR. FARLEY: Yes, sir.

JUDGE BRENNER: And then if we hear a good reason
why we should defer discussing it until tomorrow, we will
listen to that reason by any party.

MR. FARLEY: Yes, sir.

MR. GODDARD: Judge Brenner, if I might comment
on the statement made by Mr. Farley, whzt I was referring to
is that the Staff would not have a technical position on the
testimony itself. We are prepared to speak to the motion at

any time.
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JUDGE BRENNER: All right. Thank you.

Mr. Dynner informed me before we went on the
record when I saw him 2t the airport earlier this morning
that he did have further cross-examination of this panel,
and that he had so informed the other parties.

MR. FARLEY: He informed me, your Honor.

JUDGE BRENNER: You can proceed now, Mr. Dynner,
and we'll give you up until a few minutes after twelve if
you need it.

Whereupon,
ROGER LEE MC CARTHY,
HARRY FRANK WACHOB,
CHARLES A. RAU,
. CLIFFORD H. WELLS,
EDWARD J. YOUNGLING,
CRAIG K. SEAMAN,
DUANE P. JOHNSON
and
M..,FORD H. SCHUSTER
resumed the stand and, having been previously duly sworn,
were examined and testified further as follows:
CROSS-EXAMINATION (Continued)
BY MR. DYNNER:
Q Good morning, gentlemen.

Last week in the morning I again requested
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and Dr. Rau agreed to provide for us information concerning
the Exhibits B-49 and B-50, that is, the LILCO diesel
exhibits concerning the approximate placement of the
asterisks or stars if the Goodman diagrams on those two
pages in those two evhibits had been placed with a load of
3,830 kilowatts for EDGs 101 and 102,

And that was specifically concerning the place at
which stud-to-stud cracks might be expected to initiate in
the presence of -- in a block in which ligament cracks were
present.

Dr. Rau, can you now furnish that information?

A (Witness Rau) Yes, Mr. Dynner, except I think
again you said that the numbers presented might be related
to the condition where cracks might initiate, and I would
just caution you again that these numbers, although they can
be generated, indicate only the possibility of fatigue crack
initiation.

But yes, I am prepared to give you the numbers
that would be computed from the strain gage measurements at
Position 13 when the power level was 3830,

Q Okay.

My request, just to reiterate, was where the star
or the asterisk would be placed. So if you can kindly take
those numbers, and you can give them to us but then try to

guide us through where the star or asterisk would be
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positioned in that respect, that would be most helpful.

A Okay. With regard to Exhibit B-49, which is tha
Goodman diagram for low cycle fatigue, in the presence of a
pre-existing ligament crack, the mean stress -- that is, the
horizontal axis at 3830 -- would be located at 20.8 ksi.

The corresponding vertical axis position -- that
is, the one labeled alternating stress -- again in the
presence of a pre-existing ligament crack, would be 16.1
ksi.

So those are the coordinates of the star if there
is a pre-existing ligament crack and you're looking for the
stresses, a conservative upper-bound estimate, that is, of
the stresses, at the stud-to-stud crack location, or
possible crack location. .

Q I think that we can easily plot that ourselves by
moving the star to the correct place to show an alternating
stress 16.1 ksi and a mean stress of 20.8 ksi on that chart.

I would like, if you could help us, to tell us
what are the numbers for m=2an and alternating stress
represented by the asterisk on B-49 as it now appears for
stud-to-stud crack, if you know? I mean we can all sort of
estimate but I wondered if you had the exact numbers.

A Yes, Mr. Dynner, I think I have the precise
numbers if you want them.

I believe the mean stress -- that is, the
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horizontal axis as plotted for the stud-to-stud location

with a pre-existing ligament crack -- is 18.0, or 18,1 =--
excuse me -- ksi.
The corresponding alternating stress -- that is,

the vertical axis at 3500 Kw -- is 13.4 ksi.
Q Thank you.

And can you now go through the similar exercise
for Exhibit B-50 which shows the Goodman-Smith diagram for
high-cycle fatigue?

A Yes.

Again, the conservative estimate at 3830 Kw for
the horizontal axis -- that is, the mean stress axis of
Exhibit B-50 -- is computed by the procedures we've talked
about, that is, going from the strain gage measuremzsnts at
position gage 13 at that power level, and going through the
series of scale factors leads to 31.8 ksi for the mean.

Ard the vertical axis, labeled "alternating
stress, " would be conservatively estimated to be 5.1 ksi.

Q All right.

And those are the numbers for 3830 Kw. 1Is that

right?
A That is correct.
Q Do you have the equivalent numbers for 3500 Kw?
A Mr. Dynner, again they are shown by the points.

I have in my notes some numbers, and I'd be pleased to give
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them to you.

Q Well, if you don't have them we can certainly get
an estimate from looking at the diagram. But if you do have
them as you did for B-49, it would be helpful if you could
give us the precise numbers.

A My notes show the horizontal axis, that is, the
mean stress axis of B-50 for 3500 Kw to be 26.8 ksi. Again
that is in the stud-to-stud location when there is a
pre-exisitng ligament crack adjacent to it.

The correspondiny vertical axis, that is, the one
labeled "alternating stress," is 4.6 ksi.

Q Thank you, Dr. Rau.

I just have another couple of questions about
these exhibits in the Block Report of June ;984.

FaAA was able to and in fact did take the
Goodman-Smith diagrams whiclk were Figures 3-13 and I believe
3-14 and on page 3-6 of the Block Report, you made a
statement that, as I read it, in a block of minimum strength
material which had ligament cracks, initiation of
stud-to-stud cracks could occur in less than 100 load
excursions from 0 to 90 percent power or above if the
minimum material properties are assumed.

That statement is at the top of page 3-6.

Now looking for a moment at the equivalent

Goodman-Smith diagram --
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MR. FARLEY: Objection. Compound--

JUDGE BRENNER: Let me talk.

Do you want to ask him if he agrees or disagrees
with the first part of your proposition, whether the
statement that you paraphrased stands for what you stated it
stands for?

MR. DYNNER: Certainly. I'll start with that.

BY MR. DYNNER:

Q Do you agree with that parphrase and, in part,
quotation from pages 3-5 and 3-6 of the FaAA Block Report?

A (Witness Rau) Well, Mr. Dynner, I don't recall
all the words »f your paraphrase but the specific words
whicli are actually in the draft report of June, starting at
the last sentence at the bottom of 3-5 and proceeding on
over to the middle of the paragraph at the top of 3-6, I
would not agree with the literal statements that it is
predicted, the top two words at the top of 3-6. Maybe I
should read it into the record.

"The implication...."”
I'm starting at the bottom of 3-5.
"The implication is that the initiation

of ligament cracks in minimum stress material is
predicted and given the ligament crack initiation,

the stud-to-stud cracks is also predicted."”

It depends on how you interpret thcse words, but
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as I said on several occasions, I certainly do agree that
the Goodman analyses as presented now did at that time, and
still do, suggest that there is a possibility of ligament
and also stud-to-stud crack initiation once there is a
ligament crack.

However, I do not believe if in fact you
interpret those words to mean that you will get crack
initiation, I do not agree with that. I think the record
probably stands for itself now. Certainly the analysis
predicts the possibility of crack initiation in 100 cycles
of low-cycle fatigue at 90 percent power, but it certainly
does not predict that that will in fact be the case.

Q Yes. Let me try to clarify the question a bit,
Dr. Rau.

If you focus for a moment on the first sentence,
the first full sentence on the top of page 3-6 of the Block
Report, I would read to you that part of the sentence I am
asking my question about. It says:

"Initiation could occur in less than

100 load excursions from 0 to 90 percent power or

above."
Do you see that part of the sentence?
A Yes.
Q Now isn't it correct that that statement was

being made with respect to Figure 3-13 which was your
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original Goodman-Smith diagram for a block of minimum
material properties? 1Isn't that right?

A I think that's basically right. I mean there are

other things beside that one figure, but certainly that
figure is one of the pieces of information that was utilized
to reach that preliminary statement that you've read.

Q Well, isn't that statement-- If you look at the
beginning of the paragraph on page 3-5, can you tell me -~
because that states that it is talking about Figure 3-13, is
there anything else significant beside 3-13 that that
statement -- Figure 3-13 -- that the statement that I have

quoted refers to?
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A Well, I think the results which would be
referenced in making that statement are summarized on 3-13.
There were many other things done to generate that but
certainly they summarize it.

Q I understand. Thank you.

Now, my question is, isn't it true that LILCO's
diesel Exhibit B-49 represents the current Goodman-Smith
diagram for low cycle fatigue at 100 percent lcad for
Shoreham Engines EDGs 101 and 102? 1Is that right?

I have just read you the title; is that the
correct title?

A Yes.

Q All right.

Now, is it also true that looking at your Exhibit
B-49, that you can make the statement that initiation of
stud-to-stud cracks where ligament cracks are present could
occur in less than 100 load excursions from zero to 90
percent power or above?

A No, that's not exactly true, Mr. Dynner.
Utilizing Exhibit B-49 which is drawn for 100 percent load,
you could make the statement that based upon those points
the possibility exists for initiation of fatigue cracks in
low cycle fatigue. Your portion of the question dealing
with me the possibility of initiation at 90 percent cannot

be ascertained from the figure directly but I indicated it
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was my opinion that that would be the case if you were to
generate points from the same analysis for 90 percent load.

Q Okay.

Now, Dr. Rau, looking at Exhibit B-49, can you
give us the equivalent information that you did for figure
3-13 in terms of the number cf load excursions from zero to
100 percent of power at which initiation could occur based
upon this Goodman diagram?

A I think you're misunderstanding how the diagram
is used, Mr. Dynner.

From neither the Goodman diagram in the draft
report nor from Exhibit B-49 can you infer the number of
load excursions. The diagrams are constructed for 100 start
or load excursions and indicate only the possiblity that you
could get fatigue initiation in the hundred starts to that
magnitude.

Q I see. So that Exhibit B-49 does show the
Goodman-Smith diagram situation based upon 100 starts or 100
load excursigns as you stated in the Block report from zero
to 100 percent of power; is that right?

A That is correct. B-49 does that.

Q And if you'll turn for a moment to Exhibit B-50,
which is the Goodman-Smith diagram for high cycle fatigue at
100 percent of load for EDGs 101 and 102, is it also true

that Exhibit B-50 is based upon operation at 3500 kilowatts
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for about 100 hours?

A No, that's not correct, Mr. Dynner. Exhibit B-50
deals with high frequency fatigue and it deals with the
possibility of crack initiation with a very large nuaber of
load cycles, in excess of a million load cycles. Under
conditions of engine running, normal engine running at 3500
kw, to generate that number of cycles takes in excess of 750
hours of operation, not 100.

Q Dr. Rau, do me a favor and check that answer
again. Because if you lcok at page 3-6 of the Block report
yocu'll see that you appear to be giving information
concerning high frequency or high cycle fatigue at 10 to the
sixth cycles and in the third line after it says 10 to the
sixth cycles you have in parentheses (about 100 hours). And
then I note that in the title of LILCO's Diesel Exhibit B-50
after the words "High Cycle Fatigue" it again says with a V
on its side (10 to the sixth cvcles).

Could you explain what those 10 to the sixth
cycles mean and how they differ in those two places, if they
do?

MR. FARLEY: Objection to the form of the
question. Compound and complex.

JUDGE BRENNEFR: Objection overruled.

As long as there has been an interruption, the V

on its side is the symbol for "greater than."



2120 02 06

WRBpp

~N 00 b

°© ™

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

24928

MR. DYNNER: Thank you. :

WITNESS RAU: I misspoke, Mr. Dynner. It is in
fact 10 to the sixth, that is ten million =-- excuse me; one
million cycles as opposed to ten million, and that does
occur in somewhat less than 100 hours.

MR. DYNNER: Thank you, Dr. Rau.

BY MR. DYNNER:

Q Dr. Johnson, could you quuntify for us how
accurate the measurement of the depth of cracks in the EDG
blocks is when made by eddy current examination? And when I
say "quantify," what I'm getting at is, is the error or
envelope plus or minus 5 percent or plus or minus 25 percent
or some other figure?

A (Witness Johnson) The answer to that guestion
depends on which block we're dealing with and which material
we're dealing with.

Q I'm sorry. I'll interrupt to make my question
more specifice.

I am dealing now with EDGs 101 and 102.

A EDGs 101 and 102 and the accuracy of the eddy
current measurements I believe would be the order of 0.05,
plus or minus 0.05 inches approximately.

Q Can you-- 1Is it possible to translate that into
a percentage of variance whether the accuracy is plus or

minus five percent or ten percent or 30 percent?
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A No. It depends on the length of the defect or
the type of the defect you're attempting to measure.
Q So that is 5/100ths, is that right, of an inch?
A Yes.
Q Now is that your figure whether we're talking

about a crack depth that has been measured at a tenth of an
inch or at two inches; is it still your testimony that the
approximate variance in accuracy would only be 5/100ths of
an inch?

A The deepest indication measured on 101 and 102, I
believe, was 1.5 inches. And I believe that that accuracy

represents -- it corresponds to 1.5 inches as well as to one

inch.
Q Or one-tenth of an inch?
A Yes, I believe so.
Q Now can you characterize, Dr. Johnson, in the

same way either by a maximum variation or by a percentage
plus or minus, how accurate measurement of the depth of a
crack might be when made by liquid penetrant. And I realize
we're talking here about a crack that would be measured by
looking at the inner wall of the counterbore rather than on
the inside of the stud holes or in a stud-to-stud crack?
I have asked the question of Dr. Johnson,
Mr. Schuster, because he has been put forward as the expert

in this matter. So if you have something to add please feel
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WRBpp 1 free to do so after Dr. Johnson answers.
2 A I believe that the penetrant measurements and
3 specifically on the block tcp and down the ladder landing
B 4 area would be accurate to the order of a tenth of an inch
5 with penetrant measuraments.
6 Q Can you tell me how accurate the measurement of a
7 depth of a crack would be made if done with a TSI depth
8 probe?
9 A With TSI depth probe, we're still referring to
10 the block top measurement?
11 Q Yes.
12 A I don't believe we made any such measurements.
13 Q Are you familiar with that instrument?
14 2 Yes, I am familiar with the instrument.
. 15 Q My question is how accurate would a depth -- a
16 crack depth measurement be made using that instrument? 1Is
17 it plus or minus five percent, plus or minus 20 percent; do

18 you have any knowledge of that?

19 A Once again, we did not make such measurements on
20 the block top and I really didn't spend time attempting to
21 evaluate how accurately it was.

22 I believe that it may be accurate to plus or

23 minus 20 percent or so in that case.

24 JUDGE BRENNER: Dr. Johnson, what is a TSI depth

‘ 25 probe?
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WITNESS JOHNSON: 1It's a device, a current
injection device where you inject a current across the crack
on each side of the crack and monitor the, basically, the
resistance. It's an electromagnetic method of determining
or estimating the depth of cracks.
BY MR. DYNNER:

Q Would the measurement by a TSI depth probe be ~--
would the accuracy of that measurement be affected by
whether or not the cast iron material had existing
Widmanstaetten graphite material in it?

A (Witness Johnson) It could be affected. You
need to use a standard for that measurement which is of a
similar material to the material which you are testing. And
we have not done direct comparisons betweern the -- on the
block top.

Q Were you able to measure the depth of the cam
gallery cracks in EDG -~ in any of the EDGs by using
ultrasonic methods?

A Some measurements were made using ultrasonic
tests but we were not able to confirm the presence of
cracks. They were not used to measure the depth of cracks.

Q Why not?

A In certain circumstances it was limited by
geometry and in other circumstances it was limitea by the

depth of penetration of the ultrasonic signal.
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Q What do you mean by limited by geometry?
A In one case the threads were present which
produce -- stud hole threads are present -- which

produce reflectors which make it very difficult to interpret
the ultrasonic signal.
Q Would ultrasonic measurement, in your judgment,
be --
A Excuse me. Are we talking about cam gallery or
in general?
Q The cam gallery area.
R Excuse me. I was not speaking of the cam
gallery. I was speaking of the studs.
No. Possibly Mil could speak to the
ultrasonic tests, if any, that were done on the cam gallery
area. My comments were to ultrasonic tests that were done
on the block top area.
Q All right. Let me repeat my question for you
then.
In the cam gallery area would -- I shouldn't
repeat the question. I'm going to give you another one.
In the cam gallery area. would the ultrasonic
measurement of crack depth, in your judgment, be a more
accurate way of measuring the depth than by a TSI depth
probe?

A The geometry of the cam gallery precludes the use
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of ultrasonic methods to measure the depth of the cracks.
Q Can you explain what you mean by that, by the
geometry of the area making it impossible to use

ultrasonics?
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A I would like Mil to expand on the answer but you
simply cannot get appropriate beam -- placement of the probe

and beam direction so that you can get to the tip of the
crack and thus make a measurement of it.
Q You cannot do that because of the configuration

of the block itself, is that what you mean?

A Yes.
¥ All right.
A (Witrness Schuster) There are several things that

I could add to that and one is the curvature of the fillet
area, that's one part of the geometry that is a problem.
Also, we locked at doing ultrasonics internally and there
are -- there is a web on internally that reinforces the ktack
section which does not allow you to send an ultrasonic beam
through to provide an accurate descriptzion of what the crack
depth is.

The thicknesses also vary at that point, they
vary from an inch and a guarter to some value thicker than
that and this thicker section is the web section that goes
back into the cylinder block.

Also the matreial itself, the cast iron, does not
lend itself to that accurate a measurement in that area
because of the signal noise that you see on the screen.

Q Would it have been possible, Dr. Johnson, to have

measured the depth of the cracks in the cam gallery area by
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X~-ray techniques?
A (Witness Johnson) No, I do not believe it would
be possible.
Q Why not?
A X-ray techniques are not an appropriate technique

for measuring the depth of cracks. It will detect the
presence of cracks if they are sufficiently open but the
method does not permit you to measure the depth of a crack.

A (Witness Schuster) Again the geometry would not
allow for appropriate film placement to give you a good
overview of that area, and something that would be
representative of the crack depth in that area.

Q Dr. Wachob, have you had an oppoitunity to review
the supplemental testimony of the County's witnesses
concerning cam gallery cfﬁcks?

A (Witness Wachob) Yes, I have.

Q Would you agree, Dr. Wachob, that crack
indications have been found in the cam gallery bearing

saddles areas numbers 2 and 8 of the replacement block for

EDG 1037
A There have been indications found in the --
Q Will you answer the question yes or no and then

you can give your recommendation?
A No, I don't believe that there are cracks of any

ignificance or -~
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Q That's not the guestion, the question is is it
true that crack indications have been found in the cam
gallery areas of saddles 2 and 8 of the replacement block
for EDG 103, yes or no?
MR. FARLEY: Object to the form of the question,
asked and answered.
JUDGE BRENNER: The objection is overruled and it
wasn't answered.
WITNESS WACHOB: The answer to the question is
not a simple yes or no.
BY MR. DYNNER:
Q Let me put it to you another way:
Mr. Youngling, will you look for a moment at the
County's Diesel Exhibit S$-7, which is bound in with the
County's supplemental testimony?
Do you hzvz that, Mr. Youngling?
A (Witness Youngling) Yes, I do.
Q Now the first page of Exhibit S-7 is a LILCO
deficiency report, LDR No. 2507, signed and dated, isn't

that correct?

A The deficiency report --
Q Isn't that correct, yes or no?
A The deficiency report has been signed and dated,

however it is not a completely dispositioned deficiency

report.



2120 03 04

WRBagb

-

e © 9 oo v

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

23
24
25

24937

MR. DYNNER: I didn't ask that question. I am
identifying the document and I am entitled to a yes or no
answer I believe, Judge Brenner.

JUDGE BRENNER: I think he is entitled to explain
what it is, Mr. Dynner.

Why don't you finish the explanation,

Mr. Youngling?

WITNESS YOUNGLING: The deficiency report merely
states the problem description, acknowledges the description
by the guality assurance personnel and assigns the
responsibility for disposition to Stone and Webster
Engineering by the block number 7.

BY MR. DYNNER:

Q Now can you answer my gquestion?
A (Witness Youngling) I believe I have.
Q No, you haven't.

My question was isn't it true that the first page
of County's Exhibit S-7 is a LILCO deficiency report bearing
an LDR number 2507 and signed and dated?

A Yes, Mr. Dynner, it is a LILCO deficiency report
No. 2507 and it has been signed and dated as I have
previously testified.

Q And looking through the balance of Exhibit S§-7,
which includes a magnetic particle examination report dated

October 1, 1984 and a liquid penetrant examination report
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starting on page six dated October 1, 1984 and another
magnetic particle examination report on page nine dated
September 30th and another liquid penetrant examination
report dated September 30 starting on page 12, are those
documents true and correct LILCO examination reports for
examination of the cam gallery areas of the replacement
block on EDG 10372

A Yes, they are.

Q And do they relate to the cam gallery saddle
areas Nos. 2 and 87

A Yes, they do.

Q Has LILCO or any of its consultants or agents
conducted any examinations of other cam gallery areas of the
replacement block for EDG 103 by non-destructive
examination?

A Yes, Mr. Dynner, LILCO has performed inspections
of the entire cam gallery area as part of the inspections of
the block at the factory, and I will ask Mr. Schuster to
explain in detail those inspections.

Q Well before -- Let me try to clarify my question
for you because I don't want to mislead you.

My question really is has LILCO, since September
30, 1984, conducted a non-destructive examination of any
other cam gallery saddle areas besides Nos. 2 and 8 to look

for indications since September 30th?
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A No, we have not.

Q Do you intend to conduct such an examination in
the future; that is to say, do you have any plans to do so
before that engine goes into operation?

A At the conclusion of the 740-hour run, we will go
into the cam gallery area at the No. 2 and 8 bearing saddles
and reperform the examinations that we performed prior to
the start of the run.

Q Can you now answer my question?

A That is the extent of the examination that we
pian to perform and we feel that is an adequate examination.

JUDGE BRENNER: Mr. Youngling, you may think you
are answering his question but he is entitled to get the
answer in his terms.

Ask the guestion again and you're going to have
to pick up the pace, Mr. Dynner.

MR. DYNNER: I'm trying, Judge Brenner.

JUDGE BRENNER: Let me finish.

You can focus a little more sharply on where
you're going, as I have observed the progression and I made
my statement to Mr. Youngling so now together you and the
witnesses should make better progress.

MR. DYNNER: Thank you.

BY MR. DYNNER:

Q Mr. Youngling, my question was does LILCO plan to



2120 03 07

WRBagb

o O N o un s

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

24940
conduct any non-destructive examinations in the future of
any of the cam gallery saddle areas of EDG 103's replacement
block other than the saddle areas Nos. 2 and 87

MR. DYNNER: Ongoing now, so the record can show,
it has been a lengthy conference between Mr. Seaman and
Mr. Youngling.

BY MR. DYNNER:

Q I hope you are now prepared to answer.
A (Witness Youngling) Yes, Mr. Dynner.

In the future, as part of the inspections
required under the preventive maintenance program, we will
go into the cam gallery area to inspect for wear of various
components in there, in particular the camshaft. At that
time we will be looking for general concerns in that area in
a visual manner. However, there will be no further
non-destructive examinaticns.

As we have testified here, these indications that
we are seeing in 2 and 8 are surface indications and we feel
confident that there are no problems in that area and --

MR. DYNNER: I move to strike this portion of the
answer. There is no such testimony --

JUDGE BRENNER: I was going to ask where is such
testimony.

MR. DYNNER: 1In fact there is testimony by

Mr. Youngling on page 75 that says:
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“The replacement EDG 103 block,

which obviously has no cracks, will undergo

sufficient pre-operational testing +o insure

that its performance is satisfactory for

providing emergency standby power."

JUDGE BRENNER: All right. We have stopped him
right there. You used up more of your time by repeating
their testimony.

Go ahead.

BY MR. DYNNER:

Q When would you look for these other -- this
inspection, not the non-destructive examination, when would
that take place, Mr. Youngling?

A . (Witness Youngling) That would be done at the
specified interval in the preventive maintenance program. 1I
don't know what that interval is. I could look it up.

Q That's after the engine though has gone into
operation at the plant?

A Yes.

Q Thank you.

Dr. Wachob and Dr. Rau, as I believe you two
gentlemen worked on this, can you tell us which portions of
the block for EDG 102 were examined for the presence of
Widmanstaetten graphite?

A (Witness Wachob) As was discissed before,
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samples for observation of the presence or non-presence of
Widmanstaetten graphite were taken from the No. 4 and the
No. 5 block top positions at the exhaust manifold support
base. We have taken a small sample from the crotch of the
block top between cylinders No. 4 and 5 and we have
replicated a portion of the block top adjacent to the
cylinder No. 1 position.

Q Now to help me and the Board better understand
what the location of these areas (s, can you tell me whether

you can point these areas out by referring to the, as an ‘

example, the drawing of the block top or the representativei
drawing of the block top as Exhibit B-16? That is LILCO's‘
Diesel Exhibit B-16. i
JUDGE BRENNER: Except you are asking about 102,
but it doesn't matter. |
MR. DYNNER: Yes, it doesn't matter, they are th{
exact same drawings. \
BY MR. DYNNER:
Q Now first of all, Dr. Wachob, the first item you
mentioned, No. 4 and No. 5 area -- between No. 4 and No. 5
& eas of the exhaust manifold support, do they show on this
drawing?
IS (Witness Wachob) Their position is not shown in‘

the drawing, however, they are physical extensions of the

block top at the 4 and 5 cylinder positions, and it would b
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basically at the 12:00 position for the cylinders.

A (Witness Rau) If I might add to that just for
clar.ty, I think if you refer to B-8 you have an enlarged
view, plan view looking down on the top of the block top.
And although both Exhibit B~17 and B-8 are schematic in that
they are not accurately reflecting all of the detail of the
block top, you see on the intake side that the block top is
not round as you come off to the bottom of the figure B-8.

Similarly on the exhaust side at the top,
although it is not shown explicitly, the block top is not
exactly round at that location. It comes out and forms a
corner which is not 90-degree but a corner nevertheless and
it is a fact from the protrusion of the corner, which is an
extension beyond the top, the 12:00 position on B-8, that
this corner is drilled out for the metallu;gical and
metallographic examination.

Q Thank ycu, Dr. Rau.

And when you drilled ocut that corner, you took a
specimen approximately how large?

A (Witness Wachob) The corner that was removed was
approximately pyramidal in shape on the order of a half to
three-quarters of an inch in height and with leg size or leg
length of about an inch.

Q Thank you.

Now what about the -- Can you identify for us
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on either Exhibit B-8 or B-16 the crotch of the block top

between Nos. 4 and 5 that you referred to earlier?

A

If we stay again with Exhibit B-8 and with the

cylinder in thé'center, being cyiinder No. 5 in that

drawing, and then the one to the right, being cylinder

No. 4,

if you go to the exhaust side, you will see that

there is a line vertically indicated as the center line and

where the geometry of one cylinder blends in and turns

around and becomes the next cylinder,

call the crotch area of the block top.

Q

We're talking now about EDG 102,

And was material drilled out from that area also,

examination for Widmanstaetten graphite?

A

cylinder position.

Q

that is what I would

in your quest for

LILCO removed specimens from the crotch of that

I believe that they were drilled out.

Can anyone from LILCO tell us if you know or if

anyone on the panel knows the size of the area, if it was

drilled out,

A

that was taken?

The size of the piece that was removed was

something on the order of a quarter of an inch cube,

three-eighths of an inch cube,

Q

And was it taken,

something on that order.

looking again at Exhibit B-8,

was it taken from the edge of the crotch rather than in

towarcd the two stud holes,

A

(Witness Rau)

if you know?

Well Mr.

Dynner,

it certainly was

.
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not taken on the block top inboard of the edge, so it was at
the intersection of the block top and where it starts to
come down and become the side, the outside of the block. So
it certainly is on the perimeter of the intersection of the
block top and the outside of the block.

Q Now, thirdly, gentlemen, can you tell me what yocu
meant when you said you replicated a portion adjacent to
Cylinder No. 17

First, can you show us what portion adjacent to
Cylinder No. 1 that you're talking about?

A (Witniess Wachob) If we go to B-17 and look at
the first cylinder, the bolt hole that is at approximately
the four o'clock position, the replication procedure was
performed on that area near that bolt hole. What it
involved was successive grinding at finer and finer grits
with a metallurgical polish of the block top. Then replicas
were taken of the polished microstructure.

A (Witness Rau) If I could just add one
clarification.

I don't think we have explained what these
replicas are, and people might get confused.

Q That was my next question, so you have again
anticipated me.

Go ahead, please.

A As Dr. Wachob has indicated, we go through
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successive polishing operations. He said "grinding." 1It's
a rather fine grind, but not taking off very much
material. But we go through progressive grits of sand until
we get basically a mirror polish on the surface. And then
the replica is-- It's basically a plastic which is
moistened, placed down, and then after it drys peeled off.
It's a special kind of plastic which is designed to very
accurately replicate, or reproduce all the surface features.

Q Heow large, approximately, was the area that was
polished and replicated?

A The replicas themselves are between a half and an
inch square. They are not exactly square. But they vary
in size somewhat depending on the precise size of the tape.

Perhaps Dr. Wachob can say more precisely how
large an area was polished before the replicas were taken.

A (Witness Wachob) The area polished was
approximately two to three times that size of the replica.
The replica was taken in the center portion of the polished
area.

Q Was there more than one replica taken of the
polished area, on the area adjacent to Cylinder No. 17

A Good metallurgical practice requires that you
pull more than one replica from that area, yes.

Q How many were taken?

A (Witness Rau) I can't give you a precise number.
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But I recall looking at twenty-five or thirty tor perhaps
three separate engines. So, of the order of ten per
region. On one engine it would have been of the order of
ten.

Q Is the area from which the replica was taken,
Dr. Wachob -- looking at the stud in the four o'clock
position on Cylinder No. 1, was it on the block top, the top
of the block itself, or on the side, or can you more
precisely show us where that area is locatedl?

A (Witness Wachob) The region polished was on the
block top, and was within several inches of that stud hole.

Q So was it outboard of the stud hole, going toward
the front of the block?

A It was outboard of the stud hole.

Q Now, can you tell me what you d4id with the-- We
now have the three areas and -- if I can use the word

"samples," or the replicas you've taken. What specifically
did you do to examine each of these for Widmanstaetten
graphite? Take them, please, one at a time, and briefly
describe what you did.

A Sections of the corner, sections taken off of the
exhaust manifold support base positions, were mounted and
then metallographically polished. Several polishing

procedures were used for, one, just standard gray cast iron

procedures but then we varied that procedure to include many
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etch-polishing duplications such that we would etch, polish,
etch, polish.

We would then also perform a polishing technique

whereby you would not etch between successive polishing

steps. We have done this in three or four different manners
to assure that the microstructure that we were observing had
nothing to do with artifacts produced during the polishing
stage, that we were indeed looking at the true
microstructure of the cast iron block.

A (Witness Rau) If I might just amplify a tad on
this, the normal procedures for metallographically polishing
cast iron are more complex than those which are required for
steel and many other materials, and that results from the
brittleness, if you like, of the graphite and the difficulty
or the desire, both as a matter of fact, to keep that
graphite in the surface as you're polishing for your
subsequent microscope examination.

So there are various procedures utilized but what
Dr. wWachob is talking about with the polish, etch, polish,
etch is one of the methods used to keep the graphite from
falling out when it is lined up parallel to the surface you
are attempting to polish.

Basically we utilized numerous variations on the
standard polishing procedures and demonstrated that the

results, when we examined them in the microscope -~ that is,



21290 04 07

WRBwrb

O 0O N 600 v W N e

—
o

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

24949
the optical microscope and the scanning electron microscope
-- were consistent and reproduceable independent of the
particular detailed metallographic procedures utilized. And
that was in fact the result.

We basically prepared them by numerous procedures
and numerous sections, examined them in the microscope,
photographed them, and compared the results.

Q Now did you do precisely the same thing from
precisely the same areas of the EDG 101 block as you have
just described that you did in looking for Widmanstaetten
graphite in the EDG 102 block?

A (Witness Wachob) Yes, sir.

Q Did you-- Am I correct then that you did not use
this methodology in looking for Widmanstaetten graphite in
the cam gallery areas of those two blocks? That is, éDG.
101 and 1027

A (Witness Rau) We basically did use the same
procedures to examine the cam gallery regions but we did not
repeat all the variations on the etching and polishing.

Once we had verified that the results were not dependent
upon the details of the etch-polish procedure, we then
standardized on a single one and used that one to examine
other regions as well as the block top and including the cam
gallery.

A (Witness Wachob) I would like to clarify that a
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a bit in that the 101 and 102 carm gallery areas were not
polished metallographically. The sectioning that Dr. Rau
was talking about and the variations on looking at things
was done only on the original 103 block.

Q Well, am I correct, Dr. Wachob, that if you didn't
poclish areas of the cam gallery region on EDGs 101 and 102
that you would not be able to examine them under the
microscope for the presence of Widmanstaetten graphite?

A Not having polished the cam gallery areas in 101
and 102, we cannot at this point in time say that we looked
at that microstructure. However, in looking at the
microstructure that was in the original 103 block, there was
no significant difference between the cam gallery areas and
the block top regions, the block top.regions that were
sectioned, the block top regions that were sampled in
agreement with 101 and 102 positions.

So we feel very confident that the sectioning
that we've done in the examination of the microstructure
that was performed on 103 justifies our not having to go
back and look at the replicas of areas that would be
polished in 101 and 102.

Q And just to make sure that I understand, with
respect to the block top only and the three areas that you
either sampled or replicated and that you did on 101 and

102, did you do the same thing on the original 103 block?
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A Four areas were sampled in each of the blocks.
101, 102 and 103 had four identical regions. Those were the
exhaust manifold support basis, the crotch, and the replica
that was taken of the block top. So that in all three
blocks we have identical regions to make direct
microstructural comparisons with.

Q And did you do the same thing with the replacement
block for EDG 103 as you did for EDGs 101 and 102 in looking
for Widmanstaetten graphite?

A With respect to the original -- I mean the
replacement 103, we have gone back and removed one corner
from the exhaust manifold. In addition, we had a three-inch
diameter cast bar that was associated with the original
block casting and metallographic preparation of areas withia
that smaller chunk of casting have been performed.

Q With respect to this one corner of the exhaust
manifold of the replacement 103 block, did you take any
photomicrographs of the section of that that you had
examined?

A Several photomicrographs were taken of the section
removed from the exhaust manifolu support base block top
area.

Q What did your examination of the area from the one
corner of the exhaust manifold of EDGs replacement block

show with regard to the presence or absence of
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Widmanstaetten graphite?

A The metallurgical microstructure of the
replacement block is that of a typical gray cast iron.
There is no evidence of Widmanstaetten graphite or other
abnormalities associated with that block.

Q Has the replacement block for EDG 103, since it
left the Delaval plant and was installed at Shoreham, been

examined by non-destructive means for ligament cracks in the

block top?
Anyone?
A (Witness Schuster) The original 1037?
Q The replacement block.
A The replacement block has not been examined at

Shoreham. The base line inspection was done at TDI prior to
shipment.

MR. DYNNER: No further questions at this time,
Judge Brenner.

JUDGE BRENNER: Staff? Could you give me an
estimate of how much you have, Mr. Goddard?

MR. GODDARD: Probably one to two hours,
Judge Brenner.

JUDGE BRENNER: Mr. Farley, are you prepared to
give us an estimate?

MR. FARLEY: Yes, sir. 1 would say approximately

a half a day.
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WRBwrb 1 JUDGE BRENNER: The Board has questions also.
2 All right, Mr. Goddard, why don't you begin, and
3 pick a convenient time to stop at around noon.
. - MR. GODDARD: Since it is ten to 12:00, this may
5 be a convenient time to break if you have no objection.
6 JUDGE BRENNER: All right.
7 Let me raise one or two matters unrelated to the
8 direct examination so the parties can consider them.
9 Number one, a minor housekeeping matter, the
10 transcript of October 22nd. LILCO had its errata to the
11 direct testimony of these witnesses and the exhibits of
12 these witnesses bound in, and attached certain of the
13 changes to the errata. One of the attachments was
14 supposedly the new re¢placement Exhibit B-44 which is the
‘ 15 linear regression fit for the original 103 block based on
16 the various specimens plotted.
17 Our quick comparison leads us to believe that what
18 is in fact bound in is not the replacement but the old
19 diagram. And of course Counsel had explained the
20 replacement at the time we admitted it into evidence, that
21 some of the blocks were not fully darkened in, and so on.
22 In any event we are going to rely on the official
23 exhibit file for that exhibit, but we would like a word one
24 way or the other when it is convenient from LILCO's Counsel

‘ 25 as to whether our observation is correct or not.
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2 final signed resolution of Suffolk County Diesel Generator
3 Contention Regarding Cylinder Heads. We can take that up
. 4 whenever it is convenient to the parties, but I have one
5 question that I would like the parties to consider and give |
6 us an answer to at a time pricr to actually taking up the
7 whole agreement, so that we then have time to consider the
8 answer.
) There is a footnote, the only footnote in the
10 agreement, at page 5 regarding the loads at which the diesel
11 engine would be run. I would like to get an understanding
12 of what the significance is of that footnote from the point
13 of view of the parties' posture in the context of are there

14 cylinder heads or anything beyond that. And we can take

|
|
|
\
\
|
\
‘ 15 that up whenever it is convenient, the sooner the better.
16
17
18 ‘
19
20
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24




2120 05 01

WRBpp

N 00O e w N

v ™

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

24955

MR. FARLEY: I have had nothing to do with the
cylinder heads.

JUDGE BRENNER: I understand. I don't expect an
immediate answer. That's why I'm giving you this question
in advance so you can get the footnote experts in.

Let me ask one question to check what was said on
the transcript at some point alsc and then we'll break for
lunch.

Dr. Wells, do you have a copy of the transcript
of October 22 handy?

WITNESS WELLS: I don't have one with me.

JUDGE BRENNER: Can somebody lend him one?

When you get it, I'm going to ask you to turn to
page 24,459, particularly line 4. In the beginning of that
answer you were responding and you said, "Mr. Dynner, if the
crack progressed below" and the transcript says, "23 1/2
inches on the liner side" --

WITNESS WELLS: Yes, sir.

JUDGE BRENNER: I recall that as you were giving
the testimony -- what happened was you started giving a
dimension, you stopped yourself in the middle then gave
another dimension. And I want to make sure that my
recollection of what you stated is correct. Can vou help me
out?

WITNESS WELLS: Yes. The intended dimension was
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2 1/2 inches.

JUDGE BRENNER: In any event, that would be your
testimony at this time, 2 1/2 inches?

WITNESS WELLS: Yes, sir, that's correct.

JUDGE BRENNER: Do you want to follow this up
now, Mr. Dynner?

MR. DYNNER: No, I have a separate matter.

JUDGE BRENNER: I'm done. Thank you, Dr. Wells.

MR. DYNNER: I wanted to bring to the Board's
attention the fact that the County again in the light of the
cross examination on the block portion of the case, has
deleted some portions of its direct testimony on the block
that is the original direct testimony. I notified
Mssrs. Farley and Goddard that we would be making these
deletions last Friday and gave both of them a general
statement of the nature of the deletions. They are nowhere
near as extensive, of course, as the deletions that were
made in the piston testimony. But we are prepared to
distribute the revised -- the portions showing the deletions
of that testimony. If the Board would like we can do that
at this point so that everyone can have it and have some
time to look at it.

JUDGE BRENNER: All right. Why don't you do that
as soon as we break?

If there is nothing further we can recess now and
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return after the lunch break at 1:30.

(Whereupon, at 12:00 p.m., the hearing was

24957

recessed for lunch, to reconvene again at 1:30 p.m., this

same day.)
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AFTERNOON SESSION
(1:35 p.m.)
JUDGE BRENNER: Good afternoon. We're back on
the record.
Whereupon,
ROGER LEE MC CARTHY
HARRY FRANK WACHOB
CHARLES A. RAU
CLIFFORD H. WELLS
EDWARD J. YOUNGLING
CRAIG K. SEAMAN
DUANE P. JOHNSON
and
MILFORD H. SCHUSTER
were called as witnesses and, having been previously duly
sworn, were examined and testified on their ocath as follows:
JUDGE BRENNER: 1Is this a convenient time to
discuss LILCO's motion to admit supplemental testimony?
Let me ask Mr. Goddard. 1Is that acceptable to
you?
MR. GODDARD: Yes, it is .
JUDGE BRENNER: Mr. Dynner? We could come back
to it later if you like.

MR. DYNNER: I would rather come back to it after

I've had some more time.



2120 05 05

WRBpp

o O 9 O v & W N -

W N NN NN O e e e e e e e e
& W N+ O v 0 N OOV s W N = O

24959

JUDGE BRENNER: I'd like to do it today if you
think you could after the next break?

MR. DYNNER: Yes, sir.

JUDGE BRENNER: Mr. Goddard, why don't we pick up
your cross examination of this Panel?

MR. GODDARD: Thank you, Judge Brenner.

CROSS EXAMINATION

BY MR. GODDARD:

Q Dr. Rau or Dr. Wachob, could you give me the
basis for your conclusion at page 5 of the supplemental
testimony that the cracked section from cam gallery number 7
was covered with an oxide?

n (Witness Wachob) The evidence that we have
observed associated with the cam gallery cracks are that,
one, the metallography that has been done on cam saddle
positions in number 7 and in number 6, when they are done
and when they are polished metallographically in cross
section, one sees oxide which funnels the shrinkage crack
from the outside portion of the -- or the bottom of the --
the root of the weld from there down to the tip of the
shrinkage crack. This oxide is relatively uniform
throughout its length and that's one piece of evidence.

The second piece of evidence is
fractographically, when you look at the fracture surface of

a piece of the cam gallery number 7 which was broken open,
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WRBpp 1 the surface has an appearance typical of that of an oxidized
2 sur face.
3 The third fact is once the County's supplemental
. 4 testimony was given to us, additional testing was performed
5 tc measure whether or not there was an oxide on the surface
6 of the fracture surface and, indeed, the microprobe analysis
7 did reveal an oxidr.
8 MR. DYNNER: Objection. I move tc strike the
9 last part of his answer. The County =-- 10one of that
10 so-callad evidence has heen made available to the Board or
11 any of che parties and I think -- I mean we have seen this
12 time and time again. We started out with an FaAA Block
13 reporc that was presumably the basis for their testirmony.
14 Now we're talking about additional tests that we haven't
. 15 seen. The record is replete ;rith the fact that we are
16 having to shoot at a moving target and it's a moving target
17 that we often are not in a positicn to be able to even take
18 aim at, let alone find mark on. We don't know anything

19 about additional tests, sir.

20 JUDGE RRENNER: Mr. Farley?

11 MR. FARLEY: Judge Brenner, | believe the answer
is entirely appropriate for these reasons: First, no
schaedule was prescribed for response by LIICO to the
supplemental teztimony filed by the Countv. To say that the

5 Board and the parties have not been provided with that
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supplemental testimony I think is, to say the least, a
mi snomer.
Thirdly --
JUDGE BRENNER: Wait. I don't understand your

second point.

MR. FARLEY: 1 thought Mr. Dynner represented
that we had not been provided -- that the Board had not been
provided with that supplemental testimony.

JUDGE BRENNER: You said it was a misnomer. I
don't understand why you say that.

MR. FARLEY: Because we have been provided with
it. Maybe misnomer is the wrong word.

JUDGE RRENNER: Where have you provided evidence
that testing done subsequent to the receipt of Suffolk
County Supplemental testimony to show that, in fact, there
was an oxide present?

MR. FARLEY: No, I have not done that but that is
in the County's Supplemental testimony, and this Panel
should be given an opportunity to respond to it.

JUDGE BRENNER: On cross examination for the
first time?

MR, FARLEY: Yes, sir. Mr. Dynner can redirect.

JUDGE BRENNER: All right. I cut you off. You

had some other points.
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MR. FARLEY: The third point was that during the
cross examination of the LILCO Panel by the County, there
were several instances where inquiries vare made about the
County's Supplemental testimony and responses were given by
the witnesses. So at least Mr. Dynner recognized even this
morning that it was appropriate to cross examine in those
areas.

JUDGE BRENNER: Mr. Goddard?

MR. GODDARD: The Staff does not support the
motion to strike the testimony. We feel that it is
relevant, albeit --

JUDGE BRENNER: That wasn't the objection. The
objection was not relevance. The objection was surprise,
hearing it for the first time.

MR. GODDARD: That is correct, but the Staff
position is that it is highly relevant and we do not take
the position it should be struck on the basis of surprise.
However, we would request that the documentary results of
any such examination be forwarded -- furnished to the Staff
and to the County at the earliest opportunity.

JUDGE BPENNER: Well, what good will that do,
we're questioning the witnesses now not next week. Did the
Staff have information that LILCO or its agents had
performed further tests to confirm whether or not the layer

was in oxide subsequent to the receipt of the County's
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Supplemental testimony?

MR. GODDARD: No, we did not. However, we still
would not join the motion to strike on the basis of
surprise.

JUDGE BRENNER: But you want more information?

MR. GODDARD: We would want any information that
is available at this time.

JUDGE BRENNER: 1Isn't that not fully consistent?
I'm trying to understand what good the further information
would do for the record of this proceeding?

MR. GODDARD: I'm sorry, Judge Brenner, would you
repeat your last guestion?

JUDGE BRENNER: I had asked you whether your two
points were, perhaps, not fully ~onsistent. On the one hand
you disagree with the County's objection that it is hearing
some new information for the first time. Whereas, on the
other hand on behalf of the Staff, you agree that the Staff
is also hearing it now for the first time and you want
documentation and support and so on, with respect to any
such further work performed by LILCO or its agents. Yes,
nevertheless, ycu see no reason to be ~oncerned with it in
terms of evidence on the record of this hearing?

MR. GODDARD: The Staff is in the position where
it is interested in developing the most accurate factual

record with regard to the nature of these cracks. We have
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no particular side in this issue whereby we would wish to
include or exclude specific evidence. Rather, we would like
to have as full a development of this portion of the record
as possible. We feel we would get that by allowing this
testimony and further obtaining from FaAA the results of any
and all testing which was performed, albeit, that the Staff
as well was unaware of testing subseguent of the filing of
Suffolk County Supplemental testimony.

(Board conferring.)

JUDGE BRENNER: We are not going to strike the
testimony. However, we, too, are becoming concerned that
that much of this information has indeed become a moving
target with LILCO either not being prepared early enough in
terms of the schedule of this proceeding, or not bringing
information to the attention of the Board and the parties as
soon as feasible, even where the information might be
preliminarily developed as this proceeding has gone on.

It is true we have not provided formal rules for
rebuttal. fowever, the Board has flexibility to control
rebuttal-type testimony. Backing up for a moment,
nevertheless, LILCO did not even seek permission to present
this as rebuttal. LILCO was just sitting back and
happenened to be asked the right question, I assume by
coincidence, since the Staff assures us it, too, did not

know about it. And then out pops the information for the
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WRBpp 1 first time.
2 Even if there are no rules for rebuttal, it's
3 clear -- formal rules for rebuttal -- it's clear that's not
. - the way to get information to us, that is, to sit back and
S wait for only the right questions to be asked.
6 Number two, now that we've got the information
7 out or at least the beginnings of it, we will allow the
8 subject to be pursued and if after it is pursued by
9 examinaticn of these witnesses, we will be flexible in

10 allowing questions to be put, for example, by Suffolk

11 County's own counsel to its witnesses as a type of

12 supplement to Suffolk County's supplementary testimony

13 Oor surrebuttal to this rebuttal if LILCO wishes us to

14 consider it somewhat analogous to rebuttal. Although, 1've
. 15 already pointed out the important difference in terms of

16 motivation towards notification. We will permit that

17 including such guestions as to what Suffolk County's experts

18 do know and do not know and why they cannot know certain

19 things. And we'll take that into account into giving weight

20 or not giving weight to the testimony and also in

21 entertaining any motions which a party deems appropriate

22 after we've heard all the evidence from all the witnesses as
23 to whether any further remedies or redress are necessary.

24 In agreeing with the County's complaint that some

' 25 of this has become a moving target, we agree with it not



2120 05 12

WRBpp

[

v 0O N OO N s W N

™
N = O

—
w

14
15
16
17
18
19
20
21
22
23
24
25

24966
only as to this one circumstance, but we've seen it in other
circumstances and we may see it again when we discuss the
pending motion.

MR. DYNNER: Judge Brenner, I would like to state
for the record that having heard what you have :&id the
County is also interested in a full and complete record
but only if it is consistent with the Administrative
Procedure Act and the regulations which govern these
proceedings. And our view, with all respect not having seen
documentation or having had any opportunity for discovery or
analysis by our experts on whatever these new tests or
examinations may have shown or not shown, I respectfully
submit that the ability to ask further guestions about it of
my witnesses or of LILCO's witnesses does not rise to the
level of the kind of preparation and litigation standards
provided by the Act whereby the regulations =-

JUDGE BRENNER: Well, there is nothing explicit
in the Act or the regulations, Mr. Dynner. That's why we
have flexibility to control it with due process being our
gu’de. And I did not mean that the further opportunity for
you to ask questions both of these witnesses and of your own
witnesses would be to end all of tlre remedies. What I'm
saying is you do that to the full extent feasible and then
use the answers you get including from your own witnesses in

support of whatever further remedies you may seek from us.
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It is a matter of degree. The witnesses on both
sides already know gquite a bit about this oxide layer or
non-oxide layer in the cam shaft gallery cracks. And I
cannot tell at this point whether this is just one other
further detail which no discovery or further ingquiry in
preparation for guestions is necessary or whether it is
complex enough to give rise to further remedies.

And I want to go forward with the record at this
time to the fullest extent feasible. And I'm telling you
that you need to make your best attempt at going forward in
those circumstances and then we'll see where the record
stands after we've completed the evidence of all witnesses
on the subject of blocks. And at that point we may well
agree with you, that some further remedies are required.

Or we may take it into account in the weight we'll assign.

In other words, we may say to you at that pcint,
well, we're not going to have any further discovery or
whatever else you might want to ask for. But on the other
hand we won't credit any of that testimony.

But I want to do it in a particular context after
we've learned what facts we can learn and after we've heard
testimony from your witnesses or Staff witnesses as to
perhaps why they can't reach certain conclusions based on
what they've heard because they need to know A, B, and C.

And then we'll be able to put the arguments in the context
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WRBpp 1 of specifics.
But we don't think it's proper for us to have
heard this because the right gquestion happened to be asked
by another party -- and I've stated that already -- unless

what we've heard turns cut to be almost an unimportant

o uv W N

detail. But I don't know that yet.

7 Mr. Goddard?
8 MR. GODDARD: Thank you.
9 BY MR. . ODDARD:
10 Q Following up, Dr. Wachob, you stated that the
11 dark surfaca layer appeared to be an oxide. Do you know in
12 fact that it was an oxide?
13 2 (Witness Wachob) The appearance both
14 fractographically and metallographically were totally
‘ 15 'consistent. With that knowledge or belief that that was an
16 oxide, obviously the third item that we just mentioned
17 supports that and the microprobe analysis was only for the
18 fact of confirmation. We already believed heavily that that
19 oxide existed. We had factual evilence for it.
20
21
22
23
24



2120 06 01

WRBagb

N o0 e W

L o

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

24969

Q Excuse me, you said the third item you
mentioned. Would you restate the third item which you
mentioned?

A The third item was in the first guestion you
asked me the fact that we did do a microprobe analysis to
determine that there was an oxide associated with the
fracture surface.

Q What is the nature of such an analysis?

A A superprobe was looked at the fracture surface.
And out of that fracture surface, an electronic signal comes
out, a portion of which is related to the iron and oxygen
species on the surface.

JUDGE BRENNER: What was used, you said some sort
of probe?

WITNESS WACHOB: It is a superprobe. JEOL is the
menufacturer of it. It is a microprobe analysis.

Dr. Rau might have an additional comment, though.

WITNESS RAU: I just wanted to add, with regard
to your last comment, your most recent one, was that having
examined in cross-section the detailed metallography of the
cam gallery cracks in the oxide which is on the surface, it
was my opinion that that can only be an oxide. There is
really only one other corrosion product which could even, in
your wildest imagination, be and that would be a sulfide.

In my opinion, it would not take the character which that
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continuous oxide uniform thickness took. And I was
completely convinced from the detailed metallography that it
was in fact an oxide. And I think Dr. Wachob has already
indicated that confirmatory microprobe work was done only
when we were surprised by what we thought was an -- well a
completely untenable position taken by the County's expert.

WITNESS WACHOB: May I add something?

In addition to that, we had performed an EDAX or
Energy Dispersive X-ray Analysis of the ‘racture surface.
And in that instance we did not see large amounts of sulfur
or any other compound on it to indicate that there was any
other corrosion product and that was strong evidence to us,
in addition to the fractography and metallography, that
there was an oxide associated with that fracture surface.

BY MR. GODDARD: :

Q Dr. Rau, you stated that the oxide layer was
uniform in thickness.

Is that consistent with how you would expect an
oxide layer to form during the casting process?

A (Witness Rau) Generally yes, Mr. Goddard. The
uniformity of the oxide thickness is consistent with the
solidification shrinkage cracks because the cracks are
formed on the cool-down durii > the solidification process
and, in our opinion, form at a relatively high temperature

and then are -- the crack, excuse me, forms at a relatively
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high temperature -- and the entirety of the crack is
generally then exposed to a gradually decreasing temperature
over a period of days while this fairly large casting cools
down.

As contrasted to a situation where only a small
crack might be present and to grow during surface over a
period of -- an extended period of time. Under those
circumstances the early portion of the crack would be
exposed much longer than the suhsequent portions and of
course, the ones, the most recent portions of a growing
crack would be exposed for a very short period of time.
For those reasons the uniformity, or the relative uniformity
of the oxide over the entirety of the shrinkage crack is
indicative to me that it formed during the solidification
procéss.

Q The County's expert, Dr. Anderson, testified that
he would expect thicker layers of oxide to occur at the
mouth of the crack and lower down because of exposure to
larger quantities of oxygen during the cooling process at
the mouth than would appear at the bottom of the crack.

Do you agree with that statement?

A No, and let me explain.

It is a matter of degree. Maybe I shouldn't
answer yes or no to that.

Any differences between the mouth and further on
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down in the shrinkage crack, which is basically open, would
in my opinion be small compared to the thickness which is
seen. There is in fact some small difference in the
thickness as you progress from the mouth or the surface of
the cam gallery crack indication down to the tip. But it is
not a large difference. We are talking about less than a

factor of two in the thickness between the very tip and the

mouth.
Perhaps Dr. McCarthy or Dr. Wachob would add to
that.
A (Witness McCarthy) There are two time constants

involved in getting a different thickness of oxide from the
front to the back of the crack: one is the time constant
involved in the mollecular diffusion of oxygen down the
crack and second is the time constant involved with the
oxidation process.

Unless you get extremely favorable geometry =-- in_
other words, early oxidation at the front managed to almost
clog the crack as a porous plug, which is unusual to say the
least -- the time constant of mollecular diffusion is very
much faster than the time constants associated with
corrosion. And to a first order you would expect the
diffusion of oxygen to be uniform and the whole rate

controlling thing will be the rate of oxidation.

JUDGE BRENNER: Let me just understand: What you
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just described, Dr. McCarthy, is your view of what would
happen during the casting and cooling process?

WITNESS MC CARTHY: Yes, during the casting and
cooling nrocess where the crack came about more --
especially from these two time constant point of view more
or less at the same point in time, you would not have a
blocking oxide at the front of the crack and therefore
oxygen would quickly diffuse the width of the crack if it
had any measurable opening. Compared to the mollecular mean
free path, the crack is a huge space, so you would have
oxygen present there.

And unless just some incredible fortuitous event
happeris so that you had a mollecular plug, effectively
oxygen would be present over the full width of the crack and
thus the diffusion of oxygen to the crack for oxidation :
would be a much faster process than the rate of consumption
of oxygen by that crack.

WITNESS RAU: 1Is that clear, your Honor?

JUDGE BRENNER: No, T have got some questions
about it, but I don't want to --

WITNESS RAU: It is a very technical subject.
Let me just try to restate it very simply.

There's twc things that have to happen for

oxidation to occur at the tip of the crack -- not at the

surface, but at the tip: the oxygen must diffuse or get



2120 06 06

WRBagb

. wWwoN

wm

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

24974

down in the crack and then the oxygen must get through the
oxide or the metal must come out through the oxide in order
for the metal to react with the oxygen to form the oxide
layer.

Anéd what Dr. McCarthy has very simply said is
that the diffusion of the oxygen down to the crack tip
occurs very, very quickly compared to the rate at which the
oxygen and the metal get through the oxide to actually form
the oxide. And therefore you wouldn't necessarily expect
any significant difference in the thickness of the oxide
from the tip to the surface based on the fact t<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>