ATTACHMENT A
;‘\ s . .

AFFIDAVIT
OF
. GORMAN L. REYNOLDS

'
‘e

STATE OF OHIO ; -
COUNTY OF CLERMONT )

I, Gorman L. Reynolds,aged 29, residing at Rt. 2,Box 69 ,Cseaman,
County of Adams, Ohio, hereby state that I am a member of Millwright
Local 1k54; that I have been a journeyman Millwright for six years:
that I worked for Reactor Control Inc. as Millwright general foreman at
the Zimmer nuclear power station,Moscow, Ohio from October, 1978 to
Pebruary, 1979: and-that 1 have personal knowledge of the facts

hereinafter related:

While working for Reactor Control Inc.(R.C.I.), my crew was required .
to clean metal shavings from control rod blades. These shavings were
left by the manufacturer. We first took old cloths wrapped with a
heavy gray tape and beat the sides of the blades to remove these shavings.
We then ran a magnet along them followed by a machine shop vaccum cleaner
and finally wiped them down with an acetone solution. Quality control
inspecfors employed by R.C.I. then ran a spot check on the blade con-
formity with a "go-no go gauge”. Only about one third of the blades
were checked.

In February, R.C.I. required my crew to do grinding on all the
control rods(at the dottom of the blades) to remove &n over-sized weld.
Small metal fragments from the grinding went into the control rod blades
by way of small holes running the length of them. When I informed R.C.I.
engineers of this I was told that .hese fragments could clog the rods
lﬁd to wipe them down with &n acetone golution. I then told my super-
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visors that wiping with acetone alone did not get the shavings out. (The

- vroper procedure for removing shavings was the procedure we initially
sed tg Temove those left by the manufacturer.) They inspectsd the Tovds
and pagsed them anyway.

. When we first started the cleaning after grinding, H. I. Crane,
proie:t manager for R.C.I., told me the job would last two weeks; it
lasted two days. We were rushed t'hrough this job and it is to my
knowledge that metal shavings still remain in the control rod blades.

I saw them; reported them and R.C.I. passed inspection on them anyway.

Gorman L. Refnolds

‘ The foregoing affidavit was sworn to and subscribed before me by

Gorman L. Reynolds this ,2/ day of Z /;?' , 1979.

Notary Public
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- ATTACHMENT B .

GERERAL €7 ELECTRIC NUCLEAR ENERGY

g PROJECTS DIVISION

‘ GENERAL ELECTRIC COMPANY, 175 CURTNER AVE., SAN JOSE, CALIFORNIA 85125
MC 682, (408) 925-3732

"'CDA...

ey
’

April 24, 1979

U. S. Nuclear Regulatory Commission
Division of Operating Rcactors
Office of Nuclear Reactor Regulation
Washington, D. C. 20555

Attention: Mr. Paul S. Check
Division of Operating Reactors
Office of Nuclear Reactor Regulation

Gentlemen:

SUBJECT: RESPS)NSES TO NRC QUESTIONS ON CONTROL BLADE LIFE (B4C
LOSS N

’ Reference: F. D. Coffman, Jr. to R. L. Gridley, telecopy of 4/6/79
Attached are the responses to the NRC questions to the referenced communi-
cation. These questions were informally transmitted to GE on April 6,
1978. A draft of the responses has been hand carried to you by R. 0. Brugge

on April 23, 1979. The attachment to this transmittal is the final form
of the GE response.

If you have any further questions or comments on this subject, please
contact R. 0. Brugge of my staff on (408) 925-3360.

Respectfully,

. R.% Gridled, Manager

Operating Plant Licensing
- Safety and Licensing Operation

RLG: gmm/102D
Attachment

cc: Mr. F. D. Coffman, Jr. : ’
DOR/NRR A



'p‘- (XX

Question No. 1

’

Provide or refer to the technical bases that demonstrate that both the
safety analyses and the operating limits current for BNR':;?dequately
accommodate the new data on control rod design 1ife. The bases must

cover all domestic reactors employing General Electric Company control
rods.

hl

Answer No. 1

Based on neutron radiography and destructive examination of exposed
control blade absorber rods and analytical evaluations, it has been
established that there will be no loss of the B4C absorber material from
the absorber rods until a local depletion of 50% 810 has been achieved.
The data base for this criterion was based on the examination of 45
absorber rods from a foreign BWR and 13 rods and 9 rods from two domestic
BWR's respectively. Further substantiation of this criterion was obtained
by neutron radiography of 32 absorber rods from a domestic BWR. The 810
depletion was determined by assay analyses using mass spectrometry and

substantiated by ana]ytica] predictions of 810 depletion using a MONTE
CARLO computer code. ‘%)

Using the above criterion which is applicable to all General Electric
supplied BWR control blade rods, and the depletion distribution of the
control rods in the reactor core, the amount of B4C potentially missing
from each control blade can be determined. It is conservatively assumed
that when 50% local B10 depletion is reached, the B4C completely disappears.
“he primary functions of the BWR control blades are to provide power

- shaping and reactivity control with regards to achieving cold shutdown

and scram reactivity. Of these, only the reactivity control function
would result in potential licensing or safety concerns. The impact of
this new control blade lifetime criterion on licensing ant safety concerns
is discussed in more detail in response to Question 2.

RLG: gnm/102F 1 25 124
4/24779 1425
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Question No. 2

Identify the safety concern most sensitive to this control rod 1ife-limiting
mechanism (loss of B4C). Inciude the bases for the sensitiyity considering
at least the safety concerns of the shutdown margin, the ed!ha!py deposited
during a rod-drop accident, the vessel pressure, and the séram reactivity
effects on transients that determine the limiting ACPR.

Answer No. 2

As noted in rekponse to Question 1, the degradation of the reactivity
control functions associated with achieving cold shutdown and scram
reactivity could potentially impact licensing or safety. Although many
licensing events require scram for mitigation, the safety evaluations
potentially most sensitive to scram reactivity are the abnormal transient
pressurization everts (e.g., generator load rejection or turbine trip
without bypass) and the control rod drop accident (CRDA). Based on
results pre-ented in the control rod drop accident licensing Topical
Reports (2), {3), (4). it can be seen that the CRDA is not very sensitive
to scram reactivity insertion rates. Figure 2-1 and 2-2 of Reference (3)
show that the increase in peak fuel enthalpy is only about 10-15% for
scram insertion times which were 2.6 sec. and 5.0 sec., or essentially a
factor of two difference in scram insertion rates, to 90% insertion.

The decrease in scram reactivity insertion rates due to loss of B4C

would be significantly less than the above example. Furthermore, since
the application of the banked position withdrawal sequence (5). the
sensitivity of the CRDA to scram reactivity insertion rates has been
reduced further. Therefore, this new control blade life limiting mechanism
(loss of B4C) will not result in violation of the CRDA licensing safety
criteria.

The impact of this new life limiting mechanism on piant transients was

also evaluated. These evaluations conservatively assumed that 26% of

the control blades were missing B4C based on control blade,> 0% 810
depletion distributions representative of the previously defined end-of-life
blade. It should be ncted that all operating BwWR's, for which GE supplies

|-

' 1425 125
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the licensing analyses, will have a lesser fraction of Llades at this
conditivy dur.ng the current operating cycle. The resultant Yoss of
scrai reactivity from the above configuration when factored into the
plant tra.sient analysis resulted in an increase of CPR of a)proximately
0.01. Due to the conservative nature of this evaluation, gQis increase
is considered to be sufficiently small such that no additiipal margin
for the MCPR operating 1imit will be required. Net impact on peak
vessel pressure is less than 1 psi increase. The impact of B4C loss was
also evaluated relative to shutdown margin. Blades at less than 80% of
the previously defined blade lifetime will have insignificant, if any,
B4C missing. Control blade depletibns were evaluated for all operating
BWR's, and for those plants which had control blades in excess of 80% of
the previously defined blade 1ifetime, analyses were performed to assess
the potential loss in shutdown margin. These analyses were performed
conservatively by applying an end-of-life depletion distribution to all
blades that were proj:cted to reach 80X of the previously defined blade
lifetime within the current operating fuel cycle. The foregoing approach
maximizes the amount of potentially missing B4C.

Since the shutdown margin, fuel loading configurations, control blade
depletions, etc., arz all plant dependent, specific analyses were performed
for each reactor. From these evaluations it was determined that the
potential reduction in shutdown margin was 0.001 to 0.005 Ak depending on
the unique core design characteristics and the number and location of
control blades in excess of 80X of the previously defined life. Since

all domestic operating BWR's currently have demonstrated shutdown margin

in excess ¢f 0.01 Ak the techncial specifications on shutdown margin
demonstr «tion are still satisfied.

Based on the above discussion, it has been concluded that this new

control blade life limiting mechanism (loss of B4C) has not resulted in
the vinlation of any licensing or safety criteria. It is also apparent
that the cold shutdown margin is the licensing criterion which is most
sensitive to this new control blade lifetime criterion and hence, has

the greatest likelihood for potentially violating technica) specifications.

RLG: gnm/102E 3
2721719
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Question No. 3>

Describe the controls employed to assure that BWR's are not operated
beyond the bounds of the safecy analysis of that safety concern most
sensitive to the loss of B4C from control rods.

‘;' ‘.OA?

Answer No. 3

Although no licensing or safety criteria have been violated as a result

of this new control blade 1ifetime mechanism, as an added precaution GE
has notified all utilities d&h GE BWR's of this new control blade lifetime
criterion via a Service Information Let§g£_£§{£)(6). In addition, to
those utilities which have control blades prdjeE{éd to be in excess of
80% of the previousty defined life, this SIL recommends that an adminis-
trative adder be placed on the current shutdown margin demonstration

tests to account for the potential loss of B4C during the current operating
cycle.

This SIL also states that due to this new control olade lifetime limiting
mechanism, the control blade lifetime has been reduced to 80% of the
lifetime previcusly defined; therefore, it is recommended that the
utilities replace control blades consistent wit. this newly defined
lifetime. Following these added precautions ana recommendations will
assure with a high degree f confidence that all licensing and safety
criteria impacted by this new control blade 1ife-limiting mechanism will
be satisfied.

RLG-gmm/102E 4
4/24/19
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ATTACHMENT C

GENERAL & ELECTRIC WHEABAS NN

PROJECTS DIVIZION

MC 632, (408) 925-3732

MFN-17839
RLG-08799
June 29, 1979 - : I

U. S. Nuclear Regulatory Commission
Division of Operating Reactors

Oifice of Nuclear Reactor Regulation
Washington, D, C. 20555

Attentfon: Mr. Paul S. Check
Division of Operating Reactors
Office of Nuclear Reactor Regulation

Gentlemen:

SUBJECT: .RESFONSES TO NRC ADDITIONAL QUESTIONS ON CONTROL BLADE
LIFE (84C LOSS) .

Reference: F. D. Coffman, Jr. to A. M. Ervin, telecopy of 6/15/79.

Attached are the responses to the NRC questions to the referenced
communication.

If you have any f;urther questions or comments on this subject, please
contact R. 0. Brugge of my staff on (408) 925-3360.

Respectfull

R.'L. Gridiey, Manager
Operating Plant Licensing
Safety & Licensjng Operating

RLG:sj/389

+ . bce:
7 Attachment X R. C. Stirn
i K. W. Bragman .
- cc: Hro Fo oo uffm“ OJl'. R. . B

DOR/NAR ’ | _g’ rugge

: , -
: ' $j/389
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RESPONSES TO NRC RECQUEST FOR
ADDITIONAL INFORMATION ON ,
CONTROL BLADE LIFE (846 LOSS)

Question 1

Please proxade the data used to develop the correlatign between B4C
loss and B™" depletion and describe more completiby t8e methods
used to measure the B,C loss and calculate the B*" depletion;
include any additiona1 data developed since your letter was written.

Answer 1

The data used to develop the correlation between B4C loss and Blo
depletion was provided in the presentation given by Dr. D. L. Fischer
of General Electric Company on March 22, 1979. NRC personnel attend-
ing included Paul S. Check and F.D. Coffman. Figure 1 is a copy of
data given in the presentation. The data shown is the average deple~
tion obtained from hot cell examinations of control blades at 100%
and 80X of the previously defined control blade lifetime.

The amount of missing B,C from individual tubes was determined by
neutron radiography per?ormed in hot cells. Conservatively included
fn the total amount of missing B,C were any grey zones where the

B,C was not missing but in some Qtage of decomposition. Also, in
datermif'ng the amount of missing B4C. the B,C tubes were assumed to
be perfectly full with no settling. The amosnt of missing B,C 1s
calculated from the elevation difference between the 84C column
indicated in the as-built drawing and the level of the solid black
84C as observed in the radiographs of the absorber tubes.

The local 810 depletion was determined experimentally by B,./8B
assay analyses, and analytically by control blade burn up apof}*es
which were calculated using Monte Carlo techniques for cne contro)
blade with no B4C loss.! Assay analyses were performed in a hot

cell using mass spectrometry. The assay analyses were performed on
both sets of rods shown in Figure 1. '

‘

Question 2

Explain how the above data suppgrts the conclusion that there will be
no local loss of B4C until a 87 depletion of 50% has been achieved.

Answer 2

The B,C loss was concentrated in the high burn up region of the
contral blade and the shape of the distribution curve ©f the missing
B‘C was fdentical to the anticipated control biade bufn up profile

IC. M. Kang, E. C. Hansen, Endf/B-1V Benchmark Analyses with Full
Three-Dimensfonai Monte Carlo Models, AlS Transactions, Vol. 27,
Pages 891-892, 1977

‘ [ 1 N
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Responscs to NRC Requests
June 26, 1979
Page 2

(Figure 1). By superfinposing the analytically derived control
blade burn up profiles on the 3,C loss data, it was determined that
the 50X loc3] bygn up profile was the best fit to the 8,.C loss
-profile.. B""/B™" assay analyses performed on one of 3 control
blades with a crack but no B,C loss at 100X of the preViously
defined control blade life canfirmed that the peak burn up in the
rod was 50X. For the absorber rods at 80X of previous 1ife the
assay samples were taken immediately below the point where the
absence of 84C was observed. The local burn up at this elevation
was slightly higher than 50%.

Previous examinations performed by GE at VNC also substantiated the
correlation of a 50% local burn up as the onset of leaching. In .
1968, GE placed four (4) absorber rods in fuel assembiies exposed
fn the Dresden 1 reactor in order to achieve accelerated burn up.
After four cycles of operation, only two tubes remained in the
reactor (the other two had already been returned to a hot cell) and
both were visually inspected and found to be sound. At the end of
the fifth cycle the rods were inspected and they were observed to
have large cracks and most of the B,C was missing. Calculated burn
up of these two rods was in excess gf 50X along their length.
Therefore, by our current correlaticn, this clad failure and B,C
loss would have been predicted. At the time these observationg
were made the cause of the failure was thought to be excessive
internal pressure due to helium gas build up. The average burn up
achieved had exceeded the mechanical lifetime based on internal gas
pressure as defined by models used at that time.

In 1974, five tubes from a Dresden 1 control blade at 80X of pre-
viously defined control blade 1ife were examined. One of the
absorber rods had a through wall crack with no apparent B,C loss
and another absorber rod had incipient cracks. The absorBer rod
with the through wall crack had a local burn up of 52X and the rod
with incipfent cracks had a burn up of 46X. At that time the
failure of the rod with the through wall crack was thought to be a
random flaw; however, to verify this conclusion, GE initiated a
program for further evaluation of control blade performance.

Recent absorber rod examinaticns show cracks extending below the
bottom elevation of the areas of B,C loss, and tubes with no B,C
loss were osserved to have through wall cracks. In both failuﬁe
modes, no B, " was observed to have leached out of absorber tubes
with less than 50% burn up. :

A1l the cases cited substantiate 50% local 810 burn up as the onset
of B,C loss. By using this correlation, the amount of B,C loss was
pred’cted for a Big Rock Point control blade which wal bgyond the
previously defined end of control blade 1ife. The predicted B,C
loss was equivalent to the measured loss as determined by neutron
radiography performed at VNC.

AE:sj:at/3Y
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Responses to NRC Requests
June 26, 1979
Page 3

Question 3 -

Explain how the above data supports the conclusion Qat blades with
less than 80X of the previously defined blade 1ifetipe will have
ifnsignificant B4C missing.

Answer 3

The presence of 64C as a function of 810 depletion shown in Figure 1
{1lustrates the type of B,C loss which would be anticipated for a
control blade at 80% of the previous design lifetime. This loss is
based on neutron radiographs of tubes removed from a control blade
at 80% of life. The amount of B,C missing is small and has negli-
gible impact on control rod reaciivity worth and on core physics
calculations impacted by control rod worth such as shutdown margin
and scrag reactivity. The B,C is assumed to be gone at 50%

local B®" depletion and no c#editlis taken for the fact that the
missing B,C had been depleted (i.e., the change in control rod worth
is conserSative1y evaluated against fresh B‘C or a new control rod).

Question 4

Explain how you have determined that the effect of B,C loss on MCPR
c3p be bound for all BWRs by assuming that 26% of thg blades have
B

depletion distributions representative of the previously defined
end-of-1ife blade.

Answer 4

The MCPR effect was evaluated for operating BWR plants for which
General Electric Company is currently providing reload fuel and
fuel management services. For these plants, the limiting case was
a plant which would have had 26X of its blades in excess of the
previocusly defined end of 1ife blade. Therefore, the evaluation
was performed on this plant.

'] |

N
|
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MP., BARTH: I have no further questions to ask
of Mr., ilaura since he has adoptel the testimony with a
correct on and stated the staff's conclusion. I think it
would b.: appropriate since this is a board-raised matter
that if the hoard has questions, that they direct questions
to Mr. Maura at this time, sir.

Doard coanferring.)

CHAIRMAN BECHHCEFER: I think the board has
relativaly “ew questions, but I think we'll let the parties
ask the.r cuestions first.

So, Mr. Feldman, you may proceed.
MR, FELDMAN: If it's all right, I'll walk around

just so I can face Mr, Maura and won't strain his neck.
CHAIRMAN BECHHOEFER: Could you use the microphone
if vou can.
CRNOSS EXAMINATION
BY MR, FELDMAN:

0 Mr. Maura, I'm going to refer vou to the first
page of your direct testimony in which you indicate that
orior to your inspection you interviewed the concerned
worlman.

Could you tell me which workman this was?

A M, Corman ~-- what's his name? Revnolds --
Gorman ‘leynolds.

0 Mr. Reynolds?

A Yes,

1425 134
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dsol LI D pid vou interview any other concerned workmen?
2 A No, beczuse the affidavit was just his.
S | 2 Sc vou 3id not interview Tom Martin, for instance,

shohad testified earlier in this proceeding concernin~
< . this matter?
6 i A Mo. But we did take into consideraticn his

7 | concern about carlier chips.

8 g 0 Okay. But you did not talk to him?
3 H A No.
e
i i MR. BARTH: I object to the question, sir. My

distinst reccllection of the testimony of Mr. Martin is

hat he 'id rot testify on grinding the chamfer.
i3 MR, FELDMAN: I believe he was one of the millwriqht4
who work-d or the rods and had that concern. That is my

recollection.

The record speaks fcor itself.

MR. BARTH: This is not correct, your Honor.

i
|
19 n MR. CONNOR: Martin was gone by then.
1
i MR. BARTH: Mr, Martin raised the quesTion about

+he seals anc the ends of the control rods and the

question of how the control rocd blades were properly
£ .

saisured for thickness.,
MR. FELDMAN: That is correct, your Honor, but

-

i *hink 4o a.so testified as to the chami’erinag as

w2ll, if I'm not =-- maybe I'm mistaken, but tha:z's how I
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3500
rzcall it.

Mi., BARTH: Counsel is mistaken, sir. T object
to the juestion.

T e board knows the record as well as I do. 1I'll
abicde b¢ your decicion.

(Loard conferring.)

MR. FELDMAN: In any event, the cues. ion has been
answered anyway.

CHAIRMAN BECHHOEFER: The question has been
arnswerecd. T don't recall precisely the date when Mr. Martin
left, but he -~ I can't remember that.

But anyway, you may -- that question has been
answerec.

Why don't we just leave it.

BY MR. FELDMAN:

0 Okay. Now, who put together this mockup that you
discuss in your testimony on page 3? Who constructed that?
A Reactor Controls.

MR. CONNOR: This has all been gone into in
gr2at. detail previously. How this test was set up and
conducted anc it was subject to a lot of cross
examination.

This relates only to this man's complain®,

MR. FELDMAN: Th.s is a new test.

MR. CONNOR: 1I'd hate to go over all this

1425 136
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tufif we went over before.
i1

., FELDMAN: I don't think Mr. Connor understands

believe a+ the request of the

-1

what is TJoirg on here.
board M-, Mzura set up his test to determine whether or not
there w3 arv problem with these metal shavinoc. And no one
“os que: ticrad him regarding this whatsoever.

Ct AIRMAN BECHHOEFER: This is the test on page

ME. CONNOR: I'm saying this has all been gone
intoc, but 7’11 hold it until I see where we're going.
BY MR, FELDMAN:

Q Dc vou recall the question, sir?

A Yes. I said leactor Controls.

0 Okay. Did you consult Mr. Reynolds after the
mockup ag completed in order to ask him whether or not
it was :n aczcurace and fair representation of the -- what
ne was .cmplaining about?

A No, because I know what the blade locks like, and
as long as I can see myself that it is similar in the
configuraticn, I don’t see any need to ask anvbody else.
You knew, I can see it myself.

0 Did you ask =-- did he witness the test that you
perfomed on the rlace?

A No, he was not at the site.

0 Sc you were not able to ask him whether or not

1425 137
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:he way vou 4id *he test duplicated the way he sav the -~
ne caw -he cctual blades worked on?
A Because of theshape of the blade, there is conly
one way you can arind. Thre is no way that vou could do it

s
«

L2}

feret than the way we 4id it at the test.
0 Well, did you show him the metal shavings or
chips tlhatz you produced with your grinding?

A Nc, I ¢id not show him anything.

0 Sc there is no way that you know whether or not
the chiss are actually the same size as those chips that were
grcund vhich Mr. Revnolds had a concern about?

A Well, thatis true. You know, my entire testimony
is base! on the fact that we don't care whether there were
chips o not left inside the blade.

We g0 ard we project all the way out through
assuminc the chips are there, that the tubes are going to
crack bocauce of the chips being there, which is a very
amote pessibility, but we considering it.

Trying to determine -- assume they crack: are
wve coin” to get into trouble or not?

0 Okay. But you did indicate that you don't know
for a fuct whether or not these chlps were the same size which
caused 'r. Peynolds' concern?

A I+ makes no differenca.

Q NCcw ==

— —
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3503
dspléd | A It could be 10 times the size that concerned
21 him and still the resulis wot ' i be the same.
4‘: 0 Ycu indicate in your report -- let me f .nd
% the pac: here so I can refer you =-- your report indicates
44‘ that the size »f the particle might make a difference.
I Ycu ask -- on page 4 you indicate that -- you i
ask tne licensee to consider whether or not the metal

| chips wculd likely block the flow path between the absorber rod

o

and the sheathing; that's correct, isn't it?
(0 ? A I asked them to consider -- to make the assumption
that they did block the flow.
and 3

i‘ﬂpb f 1 5 . q
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¢ Wouldn't the size of the pagticles meke a differ-
enc2 ir zonsidering whether they would block the flow?

7 ‘lell, yes and no. Yes in the sens2 that thas
Sigger they get :he less likely it is they wiil klock the

ihey would have to be small encugh to Le able to get

n
e
O
N
'
4

througk tha smal. holes in the sheath before they can do the
blocking.

Sc they cannot be too large.

C if they were too larace they wouldn't block the
hcolas?

A That's right, They have to be able to penetrate.

L& Okav.

Did vou consider at all what would happen if the
particles were bigger? Maybe they wouldn't block the flow;
but dic you consider what would happen if they were bigger
shan =-

z If they're hig enough that they cannct get in-
side betweea the sheath and the pin, then we don't have anv
problem because they're not inside the plate,

0 Okay.

A You see, the only time you have the problem is
if the particle gets inside. If it was not able to get
inside, then it's somewhere in the plant right ncw, in the
flesr or in the wvacuum,thrown away or whatever,

The particle has to find its way inside between
qr)a‘ 1 4.1
] £Jd - 19%¥
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mpb2 : ; the sheath and :the vin before the problem would ke geanerated.
¢ Well. couldn't those particles be bigger than
he ones yoi found and ztill get in the sheath?
2 No, because they grind =--
’ MR, BARTH: Objection, Your Honor.
The cestimony to which he's referring in para-

Jgraph A on jage 4 assumes a blockace regardless of size, It

o

assunes the worst possible case.

He's already testified that the size particles
19 : are relaevan:, so ha has answered the question., It's been
askad 21d answered. It's a technicality.

But over and above that, T think the testimony is

i3 | misundarscood, He has assumed regardlaess of sgize that full
blockac: is stopped.

MR, FELDMAN: I think that that's 1 misreading

- .-a
! .

of the :zest_monv, Your Henor,

I believe that on page 4 of the testimony what

it says is that Mr. Maura asked the Licensee -- i other
words, Cincinnati Gas & Electric, I assume -~ to consider
wnerher a problem would exist if they were blocked, and he

did not ask them to assume that they were blocked,

22 |l 8Y MR, FELDMAN:
23 | C Mr. Maura, am I correct to say if they were

olockad there would be a problem?

- 2 Yo,
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There ware two questions asked, One is: assume
nat thare wre enough particles inside that would actually
Slock the fiow. Aal the other one is =-- that was from the
Point ol view of heat transfer.

And the other one is: now let's assume thare
arn par:icles in there =-- maybe one, maybe two or three --
what is the worst thing that could happen with those
particlas jommed between the pins and the sheath,

0 Okay.

A There were two separate questions. One was for
hest transfer, the other one was for maybe just curiosity:
what is the worst thing that can happen.

Q Okay.

Now these were concerns that you had, and the
way vou went abont finding the answers to these concerns
was to ask Cincinnati Gas & Electric, isn't that correct?

A That is correct.

0 Did you conduct any test on your own, with your
own tean?

A No.

I also asked the General Electric Comnanv for the
same =-

0 General Electric Company makes the reactors,
isn't tnat correct?

A That is correct. 1 42!) ‘l 42
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But I have to -~ T asked them through the
Licaonse2 -~ let's out it that way -- to come up, and when
-heir rasponse gave me an answer that looked rﬁaoanablo -
and tha: was the woret actual case, baecause the worst thing
that: zaa haopen is to crack the pin.
C Now you didn': ask any independent lab to do a
Sest, did you?
A No .,
My rosition would be if the response had been
'nothiny is going tc happen, no pins will crack', then you

have grounds maybe for doubting, But ==

Q Whe told you that nothing would actually happen?

P Nobody. They told me that they actually would
Ccrack.,

Q But that it would make no difference, isn't that
corrsact?

A Well, that's because of something else., And
this --

0 But vou still relied upon CG&E to provide you

with th2 in‘ormation that you based your judement on, isn't
tha: correc=?

MR, BARTH: It misreoresents the testimony. 1T
objact,

He's testified that CGSE and GE both =--

MR, FELDMAN: 1I'll amend that., I'll withdraw the

. |
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question anl I amend it to include GE and resubmit it in that

form,
THE WITNESS: I already forgot what it was.
BY MR, FELDMAN:
Q lell, isn't it true that you relied on CG&E and

GE for all of your evidence?

. For the response as to the fact that the chips
could in a remote case generate a crack, yes. Then after
that, to pursue the problem with a crack, we also relied on
studies made by NRR of GE data.

0 Now in your testimony you do refer to cracking
of the »lade, I believe, is that correct?

A Of the pins, ves,

Q Cf the pins,

what's the danger involved, the possible danger
iavolveld wich this happening, not to say that, you know, you
concluds thet it wouldn't happen. But in the worst case
what could happen, possible, not conceivable, but possible,
if the »nins cracked?

A Wall, at the time that I was told that the worst
*ase would Le the generation of cracks in the pins, my next
soncern was what is going to happen to the boron carbide
inside, is i: going to leech out and then we have a problem
7ith coatrel, or if it's going toc stay in.

So that's why the problem cascaded al. the way

|
|
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mpbé down into the stidies of boron carbide leeching cut of the
cins.
C I just don't know too much about this, as I'm
sura you're awara,
Dut == Let's wait until this music is through
plavinc,
(Pause.)
) Okay. I think our interruption is over with,.
g ; I'm not an expert on this and I really don't
' know wrat boron carbide is. If you could just explain that
bi to me, what the possible dangers are or what your concern was.,
ia Explain why you had a concern with that,
13 MR. BARTH: I object to the question nn the

basis taat this is no place to learn how to design and

-

iz ! build 2 nuclear power reactor.

MR, FELDMAN: Well, I belisve, Your Honor, that
17 Mr. Maura indicated that there was a concern about safety
ﬁ or vhataot with regard to this boron carbide, and that he's
19 opened iap that area.

(The Board conferring.)

rs
‘

£4 ﬁ CHAIRMAN BECHHOEFER: I think he may answer the
23 |! questici asked,

22 It's sort of basic information, but I think it's
21 ' okavy.

THE WITNESS: Well, boron carbide is the compound

i, 1425 145
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that is rlacad inside these pins, and since it cortains boron
ard the boront will have the element Bl10, which is a neutron
absorbiig, i: reazts with the neutron flux and controls the,
lat's seay tha chain reactlon that is taking place which in
turn ganaratas tha heat.

37 MR, FELDMAN:

0 S0 that if this were to escape you could lose
control of your reactor, is that correct?

A fou could, It depends on how much you lose
whecher you ~an lose control, the ability to shut down the
urit,

0 fhat's a fear that you have and that's why you
investigated it, richt?

A (Indizating agreement.)

Q 2id you investigate ways in which this crack

might be enlarged through other means --

A Well, when I avproached ==
¢ == during the oparation of the plant?
A Well, when I approached NRR with this subject

they hac already started investigations on a similar problem
of cracking, not due to chips but due to the lifa of the
kElads,

But you're still talking about the same problem.
It's a crack. And they were cuite well into it. And so I

kind of stayzd on the periphery and let them continue., I
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just coumunicated with tham so that they would keep me up to
date as to what their findings were, And that's what you see
aztached, some of their studyv,

0 Now is thera any way that this crackx could be
aven lavger than it was on vour test model?

A No. A crack due to chips I would say would be
smaller than those they experienced by the end of blade life.

0 You believe that what you've got i3 the maximum
nossibla, is that right?

A Yes, Decaus2 now you're seeing the effects of
increacad gas pressure inside the pin, the boron carbide
swelliny, which is increasing the stress on the stainless
pin, vou know, there are other greater factors now.

Q But you only tested one rod, isn'c that true;
whan you mada this test it was just on the basis of one
zheath; isn’t that true?

A Which test here?

0 Welil, we're talking about this tes: involving
the boron carbide.

A No, this is not a test., The boron carbide study
i3 actual empirical data obtained from blades, control rod

slades that have been in cores for, you know, tan vyears,
12, whazever, 6 vears, derending. There are all ranges.
And this ie a GE ongoing study which NRR is following, It

iavolvas domestic and foreign reactors. So yvou have guite
L 1A
] 4[3) | &
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mpb9 ' a blend.

< | Q Now you didn't actually take out the »lades

($3)

that are in the plant right now and check them fo:- the
« | particlas, ¢id you?

A No, sir.
§ MR, FELDMAN: I have no further quest.ons.

7! CHAIRMAN BECHHOEFER: I guess Dr. Fankhauser.

3 f Do you have some questions?

e : DR. FANKHAUSER: Yas, I have just 2 few questions,
0 } BY DR. PANKHAUSER:

1, Q Mr, Maura, you stated that these chips may lead

12 f to the causation of cracks in the boron carbide pins, is that

i
13 ! correct?
i

14 J A That is the ramote possibility,

e t Q It's plausible?

i3 Q A Yes.

17 i 0 And there apparontly are other factors operat-
{0 ? ing in a reactor which are in fact even more likely to cause
19 H these cracks to occur?

’0 1 A Right, later in life,

21 Q Is it plausible that these multiple factors,

including fragments from grinding, might act synergisticallv?
In other words, that the varying effects from age of the
g reactor in ~ombination with entrapped particles cculd work

25 togather to increase the problem of cracking?

i 1425 148
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m;blo‘ | A 7es. The cracks let’'s say generated ky a chip
2 will occur earlier than the cracks cgenerated by ga2s pressure
buildup, swelling and so forth, So we assume in the study
that the cracsks are there, oh, probably after three cycles,
v, Jjow these cracks that form, could you describe
the natire cf these cracks?
What I'm trying to get at: Are these merely

hairline cracks or is it possible that the pins themselves

(9]

could begin to come arart?
10 ! A The cracks due to the chips wonld be just hair-
i : line cracks, localized, very small., The cracks on the other

study of latar end-of-life of the blade are larger, but I

|
13 é have not personally witnessed or seen any photographs of any
! of those cracks. So I cannot really tell you the width of
the crack.
Q Am I correct in assuming, however, that small
cracks produced as a result of contamination from grindings

{
|
10 % could be expected to enlarge during the life of the reactor

19 | or durirg tha life of the blade?
20 1 A Yes, I'd say that possible,
21 e And in the event that there were difficulty with

the control rods already having oversized blades, is it

W
w

plausib’e that those cracking pins could prevent those blades

{)

from being compressed in a way that had been counted on at the

R

time that those blades were chacked for the prcper
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mobll ! | diwensicns?

- ¥R, CONNOR: We object %o the question in the
3enze i walks about oversized blades. I don't racall any
évidenc: in the record about that,

DR. FANKHAUSER: Perhaps I could refrash Mr,
Connor'; recollection, that 75 percent of the control rods
failed .0 pezs inspection with the 280,000dths gauge unless

3 j thay we e compressed with a forty pound clamp.

3 1 Do ycu remember we spent several days on that,

ol Mr., Con .or? Perhaps you remember row.

I ; MR, CONNOR: I object to Dr. Fankhausar's mis-

12 | charact.rization of the record, which he obviously does not

13 ¢ understand,

1a 'l But in that use, let’'s go ahead with it because

15 || ia that context it won't matter anyway,.

15 ) DR. FANKHAUSER: Well, apparently Mr. Connor

17 I} s8till does not ramember.

10 % This hearing considered for several days, if "~ m
19 g not mistaken =-

z ﬁ MR, CONNOR: Objection, Your Honor.

21 || This is not a place for argument.

29 }: CHAIPMAN BECHHOEFER: Now I think -= 2id you

withdrav your obiection?
24 i MR, CONNOR: I withdrew my objection on tha basis

s | he statad,

—
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mpbl2 ' CHAIFMAN BECHHOEFER: Okay.
2| MR, FTANKHAUSER: If the objection had not been
oifered in the first place then we could proceed in a more
crderly fashion, if I'm not mistaken,
MR, BARTH: Mr, Chairman, this is gui:e out of
hand,
CHAIRMAN BECHHOEFER: Yas,
3 l I think we'll just ask questions, und then when
‘ k thare a2 fcrmal objections we can deal with those,
BY MRk, FANKHAUSER:
Q Do ycu ramember the question?
12 ? A Let re see if I remember it,
You're asking me if the crack =--
: Y 0 Lat me rephrase the question, if I mav.
15 i MR, BARTH: The wicness is trying to answer,

Your Hosor. May we let the witness continue with his answer

'z L instead of cshutting him off? He has a right to do this.
13 i CHAIRMAN BECHHOEFER: If you can remember the
i
19 h guestion aftar all of this, you're wel .ome to answer it, If

iz turn; out you answered the wrony Qquestion, then Dr.

2; | rankhauser can ask it again or rephrase it.
22 i THE WITNESS: Okay.
:j'f If I understood the question right my answer

21 . would ba thot sven if the blade by the growth of the pin

e | lat’s say increased its thickness up to 3/100dths, or like we
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said last Angust ,33, all the tests that were oer formed on
th® pro:iotypns showed that we had no probiem, We had no
prenler until we got into the negative gap, and even then it
Was an oparational oroblem and not a safety problem.

BEY DR, FANKHAUSER:

Q The question, howaver, unfortunately, was not
correctly recalled, and that was:

In the event that the pins begin to disintegrate
“hat would act to impede compression of the control rod blade,
iz that correct?

A No. TI you make the assumption that the pin is
disintagrated, then there is nothing to prevent -- then there
is actually, you know, the inside of the sheath then is weak-
@r, you could say, and it will compress easier.

C Tha: would be in the event that the pin had
utterly disinteqrated and disappeared.

A Yes,

0 The case that I am trying to probe with you is
that casa in which the pin is beginning to disintegrate and
@xpands, but has not disappeared. And that expanded pin, if
I'm not mistaken, could act to prevent the compression of the
blade oI tha control rod.

MR. BARTH: Objection, sir,
That assumes a fact which is not in evidence.

I{ the »in begins to disintegrate, it expands. That fact is

1425 152

- - ———

-—



mpbld -

o

3517

Aot in 2avidince, and the question is improper.

CHATRMAN BECHHOEFER: Yes. I think that objec~
tion i3 correct.

You may try to establieh the fact, but you don't
fJave an adegjuaca foundation now.

ZY DR. FANKHAUSER:

¢ Mr. Maura, in the evcnt that cracks dsvelop in
these pins, would you anticipate that such a pin would be
1l .rger or smaller than an intact piu?

A It would be larger by whatever the size of the
crack.

o} Largar, Correct. All right, I would agree with
chat,

Mow in the event that that larger pin, the
2alargement is in the direction of the walls of the fin,
wnaz weuld be the effect of that enlargement upon the
acility to compress the walls of that fin?

A I think the test results to date have shown no
problem with it because all these blades that have been
examined had cracks after, let's say, 12 years, 14 years.
After every refueling the control rod blades are friction
tesced. So if you were having one of these degraded blades,
if you vant to call them that, if they werc getting so
thick taat they were causing problems, then the previous

fricticn testing should have shown a problem, an increase.

— o — ———- - — . - —————  ————t 4
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#nd up to teday there are no == to my knowledge,
‘¢ NER's Xnowledge, there are no histories of friction tesc-
‘na preblems due to the blada, caused by the bl:de.

( Zut there ar2 examples in our experience with
“Sactors where there have been friction problems, though, is
~haZ correc:?

A Not due to the blades. I don't know of any case
whare =he bladas -- The only ones I've been aware of were
acctaally where ther2 wis a problem., It turned out to be the
drive, thera was something wrong with the drive, Maybe the

seal had besn installed improperly or srmething,

¢ I see.
A But caused by the blade, not that T know of.
C All right.

Let me ask just one more series of gquestions.

You stated -~ and correct me if I'n wrong -- that |
the way in which these blades were ground precluced c! ps
Zrom getting into the blade., Is that correct?

2 Yes, that's my testimony.

o] Could you explain briefly for us the way in
whizh grinding was done so that no particles =ould get into
z0e blais?

A Okay,

According to the interviews we did, including

-‘r. Ruyiolds, the grinding was done with the blade in a !
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var:ical 4iection, The blade was mounted vsrtically. So
vou had an angle, a channel. And the grinding, because of

the distancy available, the grinding -- the tosl1 had to be

— — e

1eld ir a virtical position. There was no way that you could |

Zotate your grinding tcol.

So Dbecause of tha: position the moskup was built
“he samn2 way, so that it would be done in the vertical posi-
Ltion. And roughly the lower foot of the blade was covered
with shim stock =

c Wwith what? I'm sorry,
A With shim stock. It’s thin steel matsrial, you

Rpow,  just like aluminum fo’l you could say.

It appears that approximataly three to four feet
higher :nan that was covered with plastic polyathylene.

Muring the mockup what I did was I held my hand
ovar tha ang. iron that we were using, and I could fee’ nc
particles hitting my hand if I held my hand diractly
over thae channel.

Now as I moved my hand away from the channel,
then I could start feeling a few particles, and -the more
I moved it away. So it gave me a feel for the direction of
particla travel bSeing away from the blade.

You see, a particle would have to aot only go
straigh: up, it would have to also make a turn inward

toward :he blade in order to be able to get ir:o >na of +he

142!
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aolas, |

¢ Hly sxperience, as you may understand, is some-
whna: linitel! with grinding, except that I have &t~ distinct
lwcrescion, when I took metal work long ago. that when you
@r2 groadiny that shavings tend to go in a radivs around
the wheal, sut chey do tend to splay out in varying direc-
tions,

2 That's right,

If this was my channel, all the particle travel
was awezy from the channel; none of them were in the direction
aga.nst the channel. And you would have to have a particle
come up and then change direc:tion inwards in order to be able

to go inside the blade.

(o) How is the grinding --
A The grinding tool is like this.
(Indicating,)

And it's turning --
Q In a rotary fashion?
A Yes, but not in the radial direction, you could
say. of the blade. 5

Q And you concluded by holding your hand at the

side that there were no particles that could have gotten

~2to tha control rods?
A That's right,

But we still took the position tha: last's assume |
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caere ware particles,

And you stated that == Now I'm curious about the

iy saem uncoacsrned about the size of the particles.

Could you tell us about how the size of the
coreieles would adfect the causation of cracks in the boron
Caride pins?

A Okay,

You have to assume -- and this is why things

— o ——

¥ay in vhich these particles could hava been -- you apparent= .

start getting=-you know, the probability is very small -- you7

Rawe to first assume the particle gets in,

Then you have to assume that the particle is not
saly in, bu: it’s also--you know, the blade is 12 feet iona,
it has "o ba in the upper fourth of the blade ~- and 1'1l1

¢one to that as to why.

)

So you‘ra talking now, the particla had to travel |

roughly lat’s say 9 to 12 feet. Then the particle has to get

jammed betwean the sheath and the pin and not work loose.
Thern vou have to agssume that the channel == that
this Dlade happens to be one that is rubbing constantly
2gainst the channsl. If you do not make that assumption,
Jjou get no crack., Okay.
If the blade is so thick or the channel is so
Aarrow. =he gap iz s0 narrow that you have this rubbing

alfect, wha: you're deing is vou're compressing the particle

T L m——
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nubl9: : igainst the tube, Okay.
Than if the tube is relatively new, all it will
o is just deform. It - will plastically deform; thlt;l no |
nroblam,
The problem would come then if you assume three i
c¢/c.es lown the line where now the stainless steel is g‘ttinq.
nore brittla, There is a possibility that instead of giving,
it would generata a hairline crack at that spot,
So as you can see, you have to make a lot of
assumptions to be able to generate the crack.
1 ¢ So that the particle has to be small enough to
fit betmen the sheath and the pin.
12 i A That's right,
i | o) And what is that clearance, roughly? It must be
3 == ther2's orobably 5 .ange, is that correct?
A Yas. That's hard to say, because, like you
17 | remember tha last time, that sheath is very flaxible, and it
19 | could Be from touching to == I don't know. I hats to lpoculaéu.
You couid have maybe 1/16th of an inch, 1/32nd, I don't know.
25 ] C Would the flexibility of that blade permit larger
21 ¢ particlas to become wedged in thers, though, than you had
. oarhape orijinally considered?

A Oh, it makes no difference, the size. We make

L9

:h@ aszamption that we're going to generate a crack, so

' 1425 158
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=pb20 - ¢ All richt,
DR. PANKHAUSER: No further questions,
CHAIRMAN BECHHOEFER: Mr. Cornor?
MR. CCNNOR: VYo questions,
ind

Jadalan
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i3 Madelon ;

| BOARD EXAMINATICN
3Y MR, BRIGHT:

; 2 T just have a couple of questions hare. I might
"1 point cit, on paye 4 down at the bottom of the page, under
4., absorbe:r i3 misspelled, in case you would lika to make
that chinge in vour testimony.

"é A es, yocu're right.

! Q And I think I know what you're talking about in
rarsgrash b. here, just after a. You say, in the sccond line
from the bottom, "could gererate small cracks aftar the ..."

tew, that would be small cracks where?
2 | A “hat's the ones we were talking about, in the pins,

'y | gencratad by these chips that are ~-

4 | Q in the absorber rcds?
it
15 A wight.

There's a little bit of ambiguity here, whether
it woulc be in the sheath or the absorber rods. Ckay.

Let me ask you: If you get a crack, are thase

20 ordinarily longitudinal cracks, rather than circunferential,
21 | OF « &

22 ] A 23 far as I know they are.

2= } Q Ckay. So they split just like a pipe s frozen?
24 f Iz that the idea? Just open up like that?

2z i A Right. 3But it probably makes no difference in

f 1425 140
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<his caa,

Q T'ell, what I'm concerned about is your statement
abcct tie lcss of the control rods; that is, that you
wouldn'. be able to control the reactor with it. Now, that
.18 some-hinc that causes us all concern. I can recall stray
sheets of cedmium once upon a time that gave ue f.ts for
awhil~,

¥hat is the -- what would be the first thing that
would happer if you got a crack?

A If the hlade is relatively new nothing will
happen. For some --

Q Fut it does split?

A Yes, you'll have a small width to the crack,
maybe a few mils.

Q Ind this exposes the --

A -= boron carbide.

Q -=- boron carbide.

A == to the water atmosphere.

Q To the coolant.

Ckay. Dces this in general -- do these craczs
get large erough, even along toward end of life, that you
.cse boron carbids in a massive fashion, like i: -ust
crumbles up and falls into the bottom of the reactor, or
something like thac?

A fccording to all the data available -~ and if I
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can speak for NIRR -=- the mecharism is not well unierstood
et There zeens to be a relutionship between Blo depleticon
and zhe boron carbide starting to leach.

ow, all the rcds studied so far, in tie last
con eraation I had with Mr. Raufmann, I think :here's aow
way over 200 pins chat have been studied, indicate that this
magie 30 percent local depletion still holds t-ue. There
has becn no pin found yet where boron carbide has leached
cuc whare the depletion was under 50 percent, -he 310
depletion.

So there seems to be some correlation. There is
date showino that maybe it takes 60 percent, but all the
soints, let’'s say, are above S0. 50 seems to be the magic
Line be.ow where no leaching occurs.

50 although you have the boron carbide exvosed,
sone iu lesching. It seems to be glued together. Some kind
o¢ a selatering process.

Q “'all, the carbides are usually refractcory
material.

A "fall, this is the pecwder that is compacted, you

fnow.  Jut it appears to scinter itself during the early life |

Lt tha _ore. and i:c doesn’t start again breaking down until
vou reach or axceed this 50 percent sl depletion.
3 That would »e much like the 0ld mixad coxide tamped

coere, or tanped fuel rods. Okay. Well, now, my concern
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i3 in ihe rute of lsaching. Would this be, in terms of loss
of control--in vour opinion what kind of time frame are we
taliiing about?

A ‘ell, I think now ou're talking 12-16 years, that
cypa of . . . it depends on the machine, you know, and how
G2 vou, say manage your control reds. You can take blades
chat ar2 aprroaching this average 34 percent from the insicde,
move tham to the outside, bring the outside onas in. You
£now, you cin -~ like you de with fuel management, you can
40 control '‘od management, to ==

Q ‘iell, what I'm concerned with here is here I am,
periing gai.y along with my merry reactor, and -uidonly I

have nc con:rol rods. Is this a scenario ~-

A Jo.
Q == that has any resemblance to reality at all?
A /o, Lrcause the licensees monitor blade exposure,

30 weverybodv knows what each blade has so far. So that's

number osne.,

Uumber two is the original GE end of life was that .

average 42 percent over the top fourth of the blade. And
2t that time the blades were supposed to be throwa away.

liow, zoma reactors did apparently operate even
wvith ecue of those. Now we're coming with the bulletin which
18 cupposed to come out this month, which will not only --

aad in :he cpast NRT has not been directly involvad by putiing

™.
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N
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"

& tech mec icem. let's say, and saying this is it, this is
tre and of 1ife of Lhe blade, throw it away. This bulletin
ncw is oe flirst step saying you must monitor for exposure,
arc you must :ell us what you're going to do when 34 percent -+
wiich ic¢ the new design life -- is reached.

2o controls are being placed now that a licensee

must jusrtify exceeding 80 percent of the old desicn life,

wnich i: the new deesign life.

Q Bat in any event there's nothing sudder about thae
Drocess?
A 4>, ©Not that we have seen in any of the rods.

M. BRICHT: Thank you.
(The Board conferring.)
3Y CHAIRMAN BECHHOEFER:

Q I wanted to follow up a little bit on what you and
Mr, 3richt were discussing.

7You talk about monitoring. How do you know how
much B0 g left, or how much is gone? Is there a little
gauge you read?

A No, these are computer calculations that the
liceasee does for each blade. They know the position of the
bilada, they inow the flux that the vlils is in, and they can
calcalatz what exposure history of the blade is.

Q How olten do they do this?

A I con'c know. I couldn't say whether that's a

1425 164
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monthly, weekly, or cuarterly thing. I don't know. I could
not giv: yeu . . . but right now, under the bulletin as I
widerstand it, they will have to do it like at the beginning

o *his cycle -- lat's say you're finished refuel:i.ng, vou i

a2 @ to predict vhat your exposure will be at the end of that |

i
i

cycle. 350 you're already acccounting for what you ie going

to lose during that cycle.

Q fow, _s there any measurament of the actual, rathnr;
chan the =- '
i

A Yas, there are correlations that havs been made

“0 the code, the computer ccde, to ampirical data. because
vwe have taken these pins, and then they have run tests in the
hot celi, they have done assays or :he boron carb:de, and
determined how much is left and what the exposure history
has beer.

Q Will that necessarily tell you what condition a
particu’ar pin is in?

A They know ==

Q An individual pin. Just pick out any pin in the

raactor . and =--

A They pick any pin and they --

Q -- can yeu tell ==

A ~==- and they can tell, destructively testing it,
vou kxnow.

Q All right.
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A nd tren they can determine -- let's say now we
tacw ex.ctly where that pin is, was our code able to predict?
35 Lhey have refinad the code to where they can predict
acourately to the empirical data available.

0 iow, for instance, if you're at the beyinning )f
2 ¢ycle. the company predicts that by the end of :the cycle

34 percont or less of the '10

will be used up, could anything
happen cluring that cycla which would, say, push i: up to 40
percent witlout -- and where the company wouldn't kn-.w that
that had happened, or the NRC wouldn't know that that had
happenec?

If anything like one of these chips or some other

features thct I don’'t know about right now -~

A Okay. Let's --
Q == couvld anything happen that --
A T know what you're leadir, to. Let's assume that

cae fue. rocs exceed 34 percent, you still don't have the
problem. All he calculations made to determine if there
was a safety problem assume that 26 percent of the blades in
the cor: were exceading their life.

Q o at vhat stage would there be a problem with
) partirular control rod?

A Ve haven't had any problems so far. I assume,
728, at somc point in the jame, maybe 20 years, 17 the blade

¥is to itay there forevei, you probably would have a problem.

1425 166
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But we l.ave never reached that --

0 Vell, I'm trying to determine whether, with the
controls yov do have, anything could happen during the couv-se
;g of 2 cycle whare during that cycle the control rod would =--

A T would say during the course of just one cycle
g i you wou'd nct have a problem.

7 1 Q Well, a particular cycle. I mean assuning you'd

fi

3| taken al'l the measurements early, and that you'd predicted,
H

5! and assimine that some of them go over those predictions,

| would tiare he any where you would lose contirol during that

: cvcle, cny conceivable mechanism, or any mechanism that you

; can hypcthesize that you think could happen?

E A No, I could not think of any.

] Q Fow, what happens when you find -~ say you

s predict:d before the end »f the cycle the pl0 depletion will
ax c eed 34 rercent, say it's not 34 percent at the %eginning
j7 | of the cyele, but it will exceed it at the end. Is there

8 || any requirerant In force that would make a licensee replace

13> | the blacas at that time?

| A Today there is no requirement for any of the

. 9peratinrg plants to replacs any blade just because it is

% exceeding 34 percent. The bulletin would be the first tim-

: that I ‘now of that places the requirement, and all it does

;4 1 is 2lace a raquirasmen: that the licensee come back and

juetify continued use of that blade.
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o Waat about a tech scec requiring a charnge?

X There are none that I know of.

Q i3 NRC recommending anything like this be put in?
R I've mentioned that to NPR ianformally, but right

now the firsc step is the bullatin,
Q Do you think it would be desirable, in your own
personal cpiaion?

A To include it in the tech specs?

Q To have some requirement that wnen, say, 34 po:c.nt.i

is reachad -~ and T won't say -~ I'1l ask a few more later,
but I woa't say now whether it has to be 34 perzent right at
the end of a cycle, but say if you predict during a cycle
that 34 dercent will be reached, would you have the licensee
replace =he control rods at such time as that would be
predicted according to the calculations?

A It depends on how many control rods are going to
axcead thrat number, and by how much. You know, if you' re
talking it the end of the cycle like predicting 36 percent,
I “on't jet excited, because we have rods right now that are
axceeding 42 percent.

So what I'd like to see in the tech specs, or what
I sugges.ed, is that the requirement to monitor the blades,
the oxpcsure history, be there, instead of the use of a
bullatin. and that the justification to come to NRR -- you

kinow. th2 recuirement to justify the use of a blade in excess

1425 168
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wel 10
i | of 34 percent be also in the tech specs.
3:% Q Arnd I assume if they were to justify such use,
3f; they wou .d have to provide calculations to show that there
- i woulc be no rroblem before whatever the wear would be at the
v i next cyc_.e, at the and of the cycle?
i;! A That's right.
7 | (The Board conferring.)
B?I Q Well, let me ask you one gquestion which is in a
9;' somewhat different area:
10 ; Is there any possibility that these chips, whatever
:1%! their size, could physically impair the operation of the rod
12é itself? WMot its chemical properties, but just -- could those
13% chips pravent the rod mechanically from being operated when
14;' it's suprosed to? 1Is there any conceivable >~ could you
;:!; nerc2ive of any set of circumstances where this would happen?
;Cjb A A3 long as the inner filter in the control rod
17 g drive is intac:, and we don't have any evidence of any filters

10 || that are not, any particle that can go through that filter
g | will not impair the performance of the drive.
20 | {the Poard conferring.)

£ls 2 |

o
~O
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CHAIRMAN BECHHOEFER: I believe that’'s all the
questcions the board has.

Doe2s tne staff have any rediract?

MR. BARTH: Yes, sir.

REDIRECT EXANMINATION
BY MR. BARTH:
Q Mr. Maura, you recited a sequence of assumed

events in response to a question by Mr. Fankhausei which
regult ‘n a chip causing a crack in the top quarter of the

blag is that correct, sir?

(V]
-

A Yes.

Q In actual terms of the reality of this wodd.
is that assumed sequence of events not in reality an
Llice in VWonderland fantasy?

A Probably.

0 Bacsed upon your professional judgment --
forgetting the words "assumed" and conservatively” -- would
this be likely to happen, sir, that a chip could work its
way to the top quarter and cauvse a crack?

A Due to the grinding, no. There's always a
possibi’ity that some of those original chips that were
discussed list August could be loccated in that top quarter
of the klade.

Q Sir, if we assume that in this NRC conservative

Zancasy that a crack did occur at the top of the poison pin,
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i3 it in your professional judgment that that would result !
in the inpairment of the quality of the poison pin?

A No.

Q Hos many poison pins are there in each wing of
the criciforn? 9Dn you remember?

A 19.

Q Whi.ch would make a tatal of?

4 76 per blade.

0 How many of these pison pins in our NRR assumption
of conservatism would necessarily need to be damacged to
impair the function of the control rod as a poison agent in
the reactor?

A I really don't know because they do not look into
how many pins were damaged, but how much boron carbide
has bdeen los:.

So thev go strictly on the matter of volume of the
Eoron cezrbicda loss.

Q Sir, would not the continuous condensate -
cleanup zystem of the reactor filter out any boron carbide thaﬂ
was in the raactor water? - '

A Oh, yes,

Q So the problem would not e loose boron carbide in

the reactor sater, but the loss of the quantity of boron

Tt —————

carbide from the control rod?

A Rivht.
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Q Again, using your professional judgment, forgetting
this fancasy of all horribles we have, is it a practical
reality in your consideration that a chip or a series of
chips coild irpair the safety function of a reactor by this
series o events by which is caused cracks and breakage in
a poinsnn pin?

A No, I'm not concerned about the chips.

0 In response tc a question by Mr. Fankhauser, you
assumed chat a crack would enlarge a poimon pen and therefore
could swell the sheath of the wing of the cruciform; is that
corract, sir?

A Yes.

Q These control rods are checked at every fuel
cutage; is -hat correct, sir?

A That's right.

0 How often is a fuel outage, sir?

A Probably on the average of every 18 months.

Q Is it likely, in your professional judgment, that
che swelling that could be cauvsed by an enlarged poison pin
on the sheath of the wing of a cruciform could impair the
ability :o withdraw or insert that control rod?

A You mean that one cycle? Neo.

0 If you and I are both wwong and if it could so you
would lose one control rod, would this impair the safety

functionz perofmred by the other control rods? Could you

§r=g
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bring the reactor ©o hot or cold shutdown if vou
~-98¢C ona control rod?

A Ho, it s designed to lose cne.

M. BARTH: I have no further questions, Mr.
Chairmaa.
C//AIRMAN DECHHCEPER: Mr, Feldman?
MR. FELDMAN: I just have a couple of guestions.
RECROSS EXAMINATION
BY MP FELDMAN:

Q Uncder questioning by Mr, Barth, you -- the
oriaginal chips were brought up.

Could you explain what these are?

A Well, T never saw the original chips, but during
Mr.Martin's testimony he testified that some chips that he
had seen during the initial installation -- some chips
came ou: of the rods.

These wera chips that supposedly cama from
Jilming-on with the blades.

Q Okay.

A Sc we have two sets of chips, if you want to call
it that way: one that is the so-called original; the
Jtrer ones, those generated by the grinding.

o Okay, now referring to those original chips,

did you investicate what the effects of these chips might

De on the recacter?
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CHAIRMAN BECHHCEFER: I think he used the words
"oricgina’l chips."
e will not get into examining the par-ameters of

ail the .riginal chips again, but I think this cne question

he can answer hacause it did relate to an answer that he

cavae, I pelieve on redirect.
So ==
THE WITNESS: It's okay for me to answer?
CHAIRMAN BECHHOEFER: It's okay for you to answer.
THE WITNESS: It makes no difference. A chip is
a chip. The fact that we investigated chips in my book
covered all chips.
(Laughter.)
MR. BARTH: A chip is a chip.
27 MR. FELDMAN:
0 You don't know what kind of chips those were? They
might have been potato chips for all you know.
A They might have heen, but they were all stainless
chipa.
Q Yca don’t know what kind they were, really, de
you?
A It nakes no difference.
Q I'm" just asking you; you don't know what kind
they reclly vem, isn't that right?

A If we accept the Auqust testimony, they were

1425 174
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MR. CONNOR: Objection, your honor; this has
all beer covzied Ly previous testimony last Aucust., This

nas 21l been gone into. Apparently Mr. Feldman wesn't there

Certainly, this is not related to this cirect
Zestimory, lz2t alone the redirect testimony.

MR, FELDMAN: TI'm asking if since then le has.

MR, CONHOR: It still has nothing to do with --

MR. BARTH: I support the objection and move to
strike the guestion, your Honor, because it's not related
to the affidavit.

MR. FELDMAN: It is related to something that was
brought up on redirect. ;hat'a why I'm asking it.

(Board conferring.)

MR, BARTH: I did the redirect, your Horor, and
I never asked about any original chips.

MR. FELDMAN: I wrote "original chips” as seon
as Mr, Barth mentioned it, so I wasn't fantasizing it or in
Alice in Wonderliand or anything like that.

MR. BARTH: The record will show that T did not
mention the words "original chips," your Honor.

MR, FELDMAN: Well, maybe Mr. Maura did. It was
mentioned in your examination.

MR. BARTH: Can we get back to the Gorman Reynolds

2ffidavitz, which is the subject of the quaestioning, sir?

~
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stainless chips, so they were the same type as the grinding

chips,

Q But you don't know what the size of them were or

or many there were; isn't that right?
A It makes no difference.
0 We were just -~ well -- let us have one further
aquestion.
And that is this: was the accident at "hree
Milas Island an Alice in Wonderland fantasy?
MR. BARTE: That is unrelated to the question,
sir. I move to strike it.
MR. FELDMAN: I withdraw the question. I have
no further questions.
CHAIRMAN BECHHOEFER: Lat’'s just leave it that
way.
(3card conferring.)
CHEATRMAN BECHHOEFER: Dr. Pankhauser?
BEY DR. FANKHAUSER:
Q Mr, Maura, what kind of process leads to the
cepletion of boron carbide from a rod?
A The leaching.
Q Leaching, is that the solubility factor?

A It is -~ T assume -- I cannot say if it is

coludble or not. It could be just carried by the water, liks2

in oppozition to, say --

~r £.-F
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Q Dc yeou know -~ are you aware of what tha solubility

might be of boron carbide in an agqueous solution?

MR. CCHNOR: I object teo this, your Fonor. This
is clearly beyond redirect. It's no time to get inrto a
iecture on rzactor physics.

MR. FELCMAN: This i3 recross, your Eonor, not
redirect.

CHAIRMAN BECHHOEFER: TIt.is beyond whatever it is.

(Lauqﬁter.)

DR. FANKHAUSER: I don't think vou'll find anyone
to a2rgue with that, UE have been discussing, however, the
depletion of boron carbide from these -- from these rods,
and I think it is important to establish the parameters which
affect taat depletion.

And I'm particularly interested in kn eing why --
it seems that craks seem to accelerate this, and I would
like t0 ~= I'm interested in pursuing that problem.

MR. CCNNOR: Your Honor, we object; it'y Clearly
beyond the scope of redirect examinaticn. He shoulid not be
allewed :o just start on a new topic that he just thought
about. This involves some of the rules of evidence.

(Board conferring.)

CHATRMAN PECHROEFER: We will sustain that

, Objectior. I: was beyond the scope of the redirect,

r~ 7
1425 177




3542

BY DR, FANKHAUSER:
Q All right. Mr, Maura, vou stated that the control
rods ar: checked at fuel outages; is that correct?
A Friction testing.

0 For frictional testing?

A Right. And scram testing. I mean, of interest
in this problem would bethe friction. |
0 Yes. I am precisely interested in the way in "
wnich these rods are checked. .
Perhaps what I'm specifically interested in knowing -
these rods are not manually inspected; is that correct?
A Oh, no.

Q That would be quite 3 dangerous occupation, I

prasume.
Q Now == so what one is looking for is not changes

in the dimensions of the blades, but merely some -- some
hint in friction by operating the coi..ul rod drive; is
that correct?

A That's right. All you're doing is measuring the
Jressure required to move the drive and the blade.

Q So that would be a very cursory inspection of the

control rod at best?
A No. it has been very accurate, as the prototype

testing showed last August,
)L 170
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Q Th2re is ro check that is made, however, of the
coren carbide2 that is still remaining in the rod?

MR. CONNCOR: OCbhjection. That has been z2sked and
answered.

DR. FANKEAUSER: I think it has not.

CHAIRMAN BECHHOEFER: I think I asked that, didn't
i? I thought I did. Yes, that has been asked and
answerad.

T think I asked the question.

DR. FANKFAUSER: Well, if I understand, there was
the sugcestion that a computer program is designed to
predict the amount of boron carbide remaining, but that
ie not the same thing as measuring the amount of boron
carbide, unless science is taking a diamatic,different
curn frem what I was trained at,

CHAIRMAN BECHHOEFER: I believe I asked him how
it was reasured.

DR. FANFHAUSER: Then I am to understand that the
use of a computer to project contents in the rod is a
bonafide means of measurement for the Nuclear Requlatory
Commission.

MR. CONNOR: I move that be stricken as argumentativ

CEAIRMAN EECHDEFER: Yes, that is argumentative.

That's lLasically what his answer was, though not completely.

1425 179
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BY DR. FARINKHAUSER:

o] Mr, Maura, is there any means other than by
use of & computer program which is used or might be use?
to determine the guality of the control rods at these
fuel outages?

MR. CONNOR: I object to that on the grounds it
is Leyond the scope of the redirect and bacause it has
also becn asked and answered.

DR. FANKHAUSER: I can see that Mr. Connor is

firally warming up to his job again. I think that again

wdre having the sare problem, and if we can get the answers

to the vuestions, that these proceeding can preceed much
more expaditliously than with these repeated objections.

(Board conferring.)

CHAIRMAN BECHHOEFER: I think this questic- may be

asked.

Objaction overrulad on this one.

DR. FANKHAUSER: Thank you.

THEZ WITNESS: Would you repeat it?

DR. FANXEAUSER: I think we better have the
reporter do that because I'm certain if I change a word or
©wo, Mr. Coanor will be up in a =econd.

MR. BARTH: Mr. Chairman, could I ask ttrat you
acmonish Mr. Panksauser from this unproBssional

characterization of personalities =-

- — - ————————— A . — T FE——— ———— ——i— ———
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DR, FANKHAUSER: 1I've had good lessons ‘rom you
anc your colleééue over here.

CHAIRMAN BECHHOEFER: Let'’s not have arguing. I
dea't *t'hink we should characterize any of the pecple here.
Let's jst ask substantive questions.

MR, CONNOR: I make no objection because the
centleman decesn't nnderstand legal procedure anyway.

CEATRMAN BECHHOEFER: Could you reread the question.

(The reperter read the record as requested.)

MR. BARTH: I object to the gquestion because of
the absence of the definition of the word "qualitv.” Are
we talking about mechanical quality or what?

DR. FANKHAUSER: I would be happy to amend my
cquestion to satisfy Mr., Barth's _oncerns.

The quality I'm specifically concerned with is
the borcn carbide content.

THE WITNESS: There is one because ycu also do a
shutdowr margin test after every refueling, and that test,
if therc is gross loss of boron carbide, it would tell us
that this one rod or whatever does not meet the
recuired shutdown margin.

BY DR, FAMNKHAUSER:

Q What kind of test is that?
A It is a test to determine that the reactor -- if

wns rod fails to scram, the reactor will shut down:. So you
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dspl? ' lzve to demorstrate that during a eycle with the reactor
in its most critical condition.
If one ro¢ fails to scram, the reactor will still
chut down. So tiis is a shutdown margin test to measure
“ne amouvat of shutdown that vou have available with the
most reactiva rod stuck full out.
0 Stuck in or out?
2 | A Out.
¢ | So vou can see that that is a test.
0 Would it seem prudent to you in your professional
f;:f opinion to establish a regular regimen to monitor the
;;;g Loron carbide content of fuel rods, particularly in light of
= |l the cvidence we’ve heard this afternoon of marked depleticn
1¢ 1 of boron carbide content in those rods? )
p;i: MR. BARTH: I object to the question, your Honor.
It Is unrelaced to Gorman L. Reynolds affidavit, which
15 hopefull is the subject we're listening to.
;?;; (Board confarring.)

MR. BARTH: In terms of your previous comment,

@1" 2ir, it is beyond the purview of anything which we could
21'; pousibly be addressing now.
o | DR. FANRHAUSER: We are on redirect; I think this

o= W subiject has come up.

MR, BARTE: Address the bcard, not me.

S ]

DR. TAUKHAUSER: 1I'll address the world, as it were. |
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{Board ccnferring.j
CKAIRMAN BECIHOEFER: That objection is overruled.
chink it i3 clearly -- brincs out a few of the
cuestions I asked about a2 proposed tech spec.

THE WITNESS: There is a program that's
concinu.ng and that is the monitoring program of pins that
are removed “rom the reactors tc make sure that this S0
percent B~10 depletion iine does not shift.

And that is an ongoing procram. So that is --
vou kaow == 5o you can say that there is a problem, and
that is the ampirical data that is used, then, to make
sure thet the computer codes are accurate.

BY DR. FANKHAUSER:

0 That preogram is based upon control rods that have
Leen removed from service; is that correct?

A Yes, ¢ atrol rods that are taken out, are
—estructively tested and examined for an amount of boron
carbide that has leached and then correlated to the amount
of B3~10 depletion that has taken place.

And that is where we're putting all cur eggs
zight now. That's ﬁhe best basket we have.

Q The thrust of my question, however, follows
on some questions from Mr. Bechhoefer, and that is: does
i%, ia yeur professiocnal opinion, seem that it would be

prudent to ~3tablish a mechanism whereby control rods are
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checked “or theii quality, specifically relating to the

boren carbide content as an ongoing program during the
cperaticon of these r=2actors using these control rois so that --
sO0 that one weould not wind up using control rods --

A That is exactly what is going on:; we e requiring
the licensees to monitor the exposure life of that blade.
Okay?

And then on this hand we are saying, hey, keep an
eve on iz, It's like mileage. Okay. How many miles do you
have on that blade?

Cn the other hand, we're running and getting
empirica! data that says, hey, after 50,000 miles you've
got to change your tires.

And that is what we're doing.

Q I'n specifically concerned -- and I'm sure you
are 00, however -- about those defective tires that may
blew out at 202,000 miles when our projections were that
they would last for 50.

And I'm particularly concerned about -- and I
wonder if you are as well =-- those contrel rods that may be --
may act abnormally and have hastened depletion of boron
carbide becauise of cracks that may be induced by somewhat
improper conitruction practices.

MR. there is

CONWOR : Objection, your Honor;

ne founcdation for the suggestion that a control rod would

(
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blow cu.. The evidence already established is that in
the event trese hypothetical things happen, it would be
a slow ieaching process over many years.

The monitoring program of the blades
provide: the net worth of the rods 2very time thev ¥ checked
in the control room.

Sc there is no foundation for that ques=:ion.

DR. FANKHAUSER: Mr. Chairman, I was following
in the analcgy that Mr. Maura had established. I don't
think control rods would get 20,000 miles on ther by any
stretch of the imagination.

MR, CONNOR: I'm sure you wouldn't think of it.

THE WITNESS: If you don't mind, I'd like to
answer.

CHATIRMAN BECHHOEFER: All right, go ahead.

THE WITNESS: I can clarify -- let's use the
analogy of the tivres. Maybe it is a lot easier. If I run
tires all the time like you're saying and let'= say I
find ou: I get a blowout every 80,000 miles and then with
another one I get one at 75, 0000 and another one is
66,000 &nd another one again back to 80,000.

And I-- after many tires, I decide I have had
200 blowouts, but ncne under 50,000 miles. Okay?

That is what we're doing. We're setting the low

limit. As I said, it is true that vou could alway's speculate
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“ha® yo: could have a blowout at 20,000 miles, but history

hac sho/m none so far under that -- let's say -- that

20,000 miles.

Ard that is what we're doing. Now we continue
mgnitoring. We don't stop there. We don't sav, wvell,
ckay, we have 209 tires and then we're going to quit. We
continue monitoring and we coatinue plotting the next one and
the next one and the next one.

And if someday the data shows that going back
to the “oron depletion, that under 50 percent B-10
depleti~on, we gtart getting -- reaching -- then wa would
be concirned.

But all the data to date shows that that is not
the case. 7And that is the critical point. It is not the
size of the crack. That is where maybe I get confused with
some of the questions I get because people seem t> think
that the crack is critical.

The crack is not critical. The critical
parametaer is B-10 depletion. That seems to be what causes
the boron then to start leaching out. You could have a
crack tnere and as long 18, let's say, tho.depletion
localizas only 30 parcert, none of the boron ~arbide is
leachin out.

BY DR. FANKHAUSER:

Q Could you define B-10 depletion, then, in this
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sense?
A Okay. That's actually utilized; this is an
itent of poren 10 that has been -- has reacted, le:'s say,
9izh th¢ == a neuntron and has changad to -~ I don’'t know -~
geiium, lithium, and all kincés of other --

Q What does it change to ?

A Hlelium.
C Helium?
A delium, that is the main gas generated, but

cthere i. some chance to lithium also, which later on goes
into tritium.

Q And do I understand that the major parameter to
affect depletion is not one of dissolution, but one of
conversion to a different element?

A Right. And my understand.mgnow is that we
con't know what is so magic about 50 percent. Okzy? But
it iz suaething that happens in nature., Okay?

I mean, you could say: why des electricity flow?
Well, maybe vou don't -- we can't ansﬁer that, but we know
it does.

So --

DR. PANXHEAUSER: No further guestions.

(30ard conferring.)

CHAIRMAN BECHRAOEFER: Mr. Connor, do you have any

further Tues:ions?
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1spl9 | MR. CONMOR: No, sir.
: CHAIRMAN SECHHOEFER: Mr. Barth, do vou have any
3 | Zurther gquesi:ions?

MR. BARTH: Ve have no more questions o’ Mr, Maura,

sir.
; CEAIRMAN BECHHOFEFER: The board doesn't either,
| eo
) (Board conferring.)
i MR. BARTH: May I ask that Mr. Maura be excused?
CEATRMAN EECHHOEFER: All right. Mr. Maura is
zg'i axcused.
{2 ; (Witness excused.) X
12 E (Board conferring.)
ie i CHAIRMAN EBECHHOEFER: We'il take a break now, and
= . we'll come back on the insulation about -- make it about 15

- | mninutes, about 20 of.

(Brief recess.)

e 1425 188
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CHAIRMAN BECHHOEFER: WMs, Fichter or Mr. Gillman,
are you ready to start?
iThareugon,

E. A. PORGMANN,
ROBERT E. COTTA
and
MELVIN S. ABRAMS
rasumed the stand as witnesses on bunalf of the Applicant,
and, ha’ing been praviously duly sworn, were examined and
testifiad further as follows:
CHAIRMAN BECHHOEF:ER: You may procaed.
CROSS-EXAMINATION (Resumed)

BY MR. GILLMAN:

Q Referring to page 16 of the PCA report --

CHAIRMAN BECHHOEFZR: Could you try to speak a
little Louder.-

MR, GILLMAN: Yas, sir.

CHAIRMAN BECHHOEFZR: == or maybe more distinctly.)
iia have trouble.

Dk, HOOPER: We can't hear half of what you say
up here, sir, All this morning I was trying to hear what ’
vou wer:2 saving. idl}b ;¢39

BY MR. GILLMAN:

Q On page 15 ==

DR, HOOPER: You have a bad microphone, for one
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thing.

3Y MR, GILLMAN: ' |

0. On pag2 15 of the PCA report it states that:
“At 91 minutes from the start of the

.38t, bulbs ia the circuit attached to

cable 15 in Tray 3, began to indicate a

chort circuit.”

Mr, Abrams, on page 39, could you discuss whether
the moce of the Deginning short circuit at 91 minutes was a
s8hacrt A to B or a snort A to tray?

In othar words, what was the arrangament of the
light panel that: indicated a short?

A (Witness Abrams) It was A to B,

Q This cable was meggered to that point? Did you
do an om reading on it at 91 minutes, or did you wait until
34 minu:es vhen ithe same cable is indicated to have given out
ant.irel?

What happened at %1 =minutes? This was different
from what happened at 94 minutes,

A I would like you %0 lock at sentence five, line
five, 51 pac=a 15, the sentence beginning:

"At this time, the cable was meggerad

aad 8til’ indicated circuit continuity.®
That r2fers to 91 minutes.

Q But =ha light panel indicated that it had shorted.

1
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A No, it did not.
Q wWhat did the light panel indicate at 91 minutes?
A *At 91 minutes from start of test,..” == and I'm

reading from the tex* hare:
"es.dulbs in the circu:it attached to

Cabla 15 ia Tray 3, began to indicate a short

rircuit.”

0 3y ‘seginning to indicate', did they flicker?

A ‘Thera was some dimunation in one of the bulbs.

Q But you didn't call it a short circuit or failure
until ¢4 miautes, is that correct?

2 That is correct, according to the information
given on figure 25, Electrical Monitoring Circuit, which
says that a shor: A to B will show up as a full 1it light
in Lamp A and a dark light in Lamp B.

Q The 2CA report doas not state anywhere the
distanc2 from the tip of the flame row.

MNow is there a flame row, is there a flame of
burners in the furnace on either side of the furnace?

A In that particular part of the furnace which
was used for the test there were three burners, three large
three willion Btu capacity burners.

I balisve in this case -~ and I would have to
check tiat == thare were two on one side and one on the other

side.
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ruod C shat was the distance from the apex of the {lame
o zhe Dotiom of the bottom cable trays, three and four?
A 1t's dAifficult to say, hut probabl; they were

lapinging, :he fame was impinging on the bottoir of the cable

o) Mr. Cotta, at the Zimmer Power Sta:ica what
warcent of “he puwar cable trays have the dimensions
Zsur inches deep by 18 inches wide?

A (Witness Cotta) [ can’t give vou :he exact
se2rnentage, It would be very small.That would be 18 inch

yida trays, The majority are two faet, 24 inc) wide trays.

Q I’m seorry, what parcentage did you say would
15 ha 4 by 18?
A I said it would be very smull, We do not have

:oc man7 13 inch wide trays. It would be probably on the
yodar of five to seven porcent of the power trays would be
that dinmension.

¢ What percentage of the four inch by 24 inch
trave nave side rails?

A Lass than one percent,

You’'re talking about the extanded side rail, I

assuma, All travs have side rail-

Q Are chara any cable trays at the power station
w.zh tha dinension six iaches by 24 inches?

A Powe: {rays?

o o
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Power cable trays?

A No.

€, Mr. Cotta, do you believa that a tast of cabla
zray coataizing cable of uniformly the same gauce size is
igprescatative of cable trays at Zimmer Power Station?

A That would not be a typical tray cross-section,
a0,

C Mr, Abrams, do youa claim that a horizontal cable
tray fire taest is sufficient to qualify a vertical cable
tray installation?

A (Witness Abrams) I would say yes, if the test is
run prooerly.

Q Mr, Abrams, what was the total surface area of

cable exposad %o heat?

A On a single tray?
(o All four trays.
(Pause.)

2 Off the top of my head I would say probably 250
square fget.
Q Does the square footage of surface arsa exposed
20 fire in the PCA observe tha PCA test, the Portland Cement
Associazion test -- Let me repeat the question.
Does the square footage =- that's the total square
fecotage of surface area exposed to fire in the PCA test

nbzerve the ASTM T 119 guidelines?
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MR. BARTH: Objec: to the question, six,
The witness has already testified that ihose
juileli.es Jdo not provide a requirement cf surface arva,
CHAIRMAN BECHHOEFER: I think that guestion's
Jeen azad, so tihwe objection is upheld there.
BY MR, GILLMAN:
Q Mr, Cotta, does an energized 40 AWG cable create
the sara amount of heat when energized as a 14 AWG cable?
A (Witneass Cotta) It could generate less; it
Jepeaus wnac tne current is carrying,
C If you are using the current that is specified
‘n Tabla 8.3~18 of the Final Safety An:lysis Raport, wouldn't
thaz craate more heat than --
MR, CONNOR: Wait until they have the document,
pleasae,
CHAIRMAN BECHHOEFER: Just an inquiry:
Is this the table that appears on pags 8,3-65
of the FSAR?
MR, CONNOR: Yes.,
WITNESS COTTA: Now you were asking whether a
f=cught cable loaded to its full rating would generate the
same heat as -~ what was the othar one?

BY MR, GILLMAN:

7

A 14 AWG cable.

A (Witness Cotta) lLoaded to its full rating.
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Q with a load of == a specified load, specified
manufacturxer's load.

A The heat generated, as you are aware, is the
I°R product.

Yas, if they were both loaded to their rated
sapacity, your d-ought cable would be generating mcre heat, l
ves,

However, we do not have any number 14 cable in the
Zimmer Station in the cable tray system.

0 Mr. Cotta, why did they use 14 AWG cadle in the
PCA. test?

A The conducter in the c¢_ntrol cable in the PCA
test is for monitori~g purposes, It's really immaterial
a3 to its size. The cable construction is identical to that,
as Zar as *he insulation is concerned, is identical to that
used on Zimmer.

s How much more heat do you estimate is generated
in terms of a temperature in degrees Fahrsnheit from an
anergized J-ought cable and a 14 AWG cable energized to
nanufasturer’s specifications?

A I cannot give that to you in degrees Fahrenheit
becauvase it comes out as a wattage figure, and from that point
you would have to figure your temperature rise based on the
anvircnnental conditions you're looking at,

0 Would you estimate it?

S
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A No.

4] Mr, Cotta, what is the oparating temperature of
safaty related power cable at Zimmer Power Station?

A The design camperature of the cabla is 90
degrees Cen:igrade, Celsius, if you will,

0 What is the cperating tamperature of nonsafety
related powar cable?

MR, CONNOR: Objection, Your Honor,

That would be clearly irrelevant,

CHATRMAN BECHHOEFZR: I don't see the relevance
of that, because we're only interested in protecting the
salety related cable, I mean in terms of this contention or
this issue,

BY MR, GILLMAN:

Q What is the operating temperature of control
cable?

A (Witness Cotta) The cable rating is the same as
the powar cable, 1It's 950 degree C cable.

However, in both the control and ths power
cable curing actual operation you would not be achieving
that temperatura because your cables, the actual loades that
are on “haem are not at the full rating, full ampacity, if
vou will, ol the cable, They’re at something below that.

Q /“hat is their operating temperature?

A It will vary with the particular tray section,
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Q What is the maximum operating temperature of
Jowar cible ~= and I don't mean what the designer specifies.

2 We probably have that in our calculations, in
our cal~” shoets at the office.

What we have done is run the actual sections out
to a wa:ts per foot loading,

C If you did the calculation and it cams up with
13 watt: per cable tray foot, as testified at the hearing
today, and 76 watts per cable tray foot, as was testified
in the answars to the Miami Valley Power Project's interro~
gatories ~= Which is it? 13 watts per foot per cable tray,
or 25 watts per cable tray foot?

A Of those trays that will be covered with the
Raowecol, the maximum loading at any one point is 13 watts
per fcozc.

Whan you lock at the total station and take the
heavies: loaded tray section in the total station, the
heaviast load is 26 watts per foot,

o) For a cable insulated power cable tray, what will
the tevperature on the interior of the cable tray be for
16 watts per cable tray foot?

MR. CONNOR: Object to the 16, There's no
foundation ‘or that number,

¥R, GILLMAN: T thought I heard 16. It is 123?

WITNESS COTTA: Yes. ‘

1425
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BY MR. CILLMAN:
Q Tren what is the temperature for on the inside of

a pover unkle trzy that is generating 13 watts per cable tray

foot?

A (Vitness Cotta) Something less than 70 legrees
Zelsius.

Q 80 degrees Celsius?

- I don't know what the exact number is, so I

wouldn't venture a guess, It's less than 90 degrees Cesius.
Q Mr. Cotta, what is the basis of your reasoning
hat energized power cables will survive a 90 minute fire
cest if vou have not performed the tast?

MR, CONNOR: Objection, your Honor. That question
a8 agked and answered this morning. That's already been
anawered.

M5, FICHTER: That was asked yesterday by myself of

MR, CONNOR: Well, all right. So -~

Ms5. FICHTER: But these are other witnesses. I
¢hink thay can answer differently.

CHAIRMAN BECHHOEFER: If it was asked of the other
witnuesses, then they can answer.

MR, CONNOR: It was asked this morning.

CHAIRMAN BECHHOEPER: Was it?

M1, CONNCR: I remember the answer,

C/IAIRMAN BECHHOEFER: I don't recall whether it

198
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wa: or vasn't, but I think I'il let him answer again -- if

e R
-

iz azain.

WITNESS BORGMANN: I think it was my statement to
llr. Connor with regard to the calculations we made indicating
zhat i: the event the cables were energized to the l3-watt
rer fooz level, that the difference in heat input would
affect the results by a matter of slightly over a minute.

MS, P'CHTER: I don't believe that's responsive.
Ha asked how do you know, if vou didn't perform the test.
That wa3 not his answer. He's not responding.

WITNESS BORGMANN: Well, we know a lot of things,
and I balieve in calculations, and I think it pretty well
proved chat the effect of the energized cable would be
negligible on the rasults of this test, that the heat input
from energizing the cablol.vould be well within the tolerance
igvel ol the data taken during a test like this,

BY MR. GILLMAN:

Q Would you be willing to let an engineering class
at the University of Cincinnati review your calculations?

A {Witness Borgmann) My calculations?

Q The calculations that claim a difference of only
one minute under a test condition.
A They can review any of my calculations they want.

MR. BARTH: That question is far afield of what

we'ra discussing.
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CHAIRMAN BECHHOEFER: Yes. I think that's going
- | a little far. I'll uphold that objection. I'm not sure
j wha: ar eng neering class at the University of Ciacinnati
has to do with this.
BY MR. GILLMAN:
Q Mr, Cotta, on page 3 of your testimony you state
thai cables which . . . the second sentence in item 6 -~
g i "Cables which pass through cable trays cacooned with Kaowool
have beon suitably derated in order that the design
¢ | temperacures are not exceeded either in normal operation or
1i as a result of a postulated fire."
P Have you derated power cables that would be
13 I wrapped in Kaowool more than power cables that would not
ol be wrapped in Xaowool?
is | A (Witnesez Cotta) As I stated this morring, as a
G result of the phenomena coming out of Che fire protection
. evaluation report and the concept of using a Xaowool blanket
ja !, around cable tray sections, we went back and loocked at each
‘2|, one of those sections to assure that the loading of the
.\ cables was well below the current rating of the cable, and
:;[i the actual I squared r coincidental ;nput from the cables
22 f in that tray stayed below the watts per foot limits required
22 | to keep those cables at 30 degrees C. or below.
: Q Are you saying that the jerating of power cables

-~ shown in Table 8.3-13 of the Final Safety Analysis Report
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applies tn oth power cables with Kaowool insulation and
without Kaowool insulation?

j 3 7 did not say that.

Q Then is it true that Table 8.3-18 repr2sents
erating of power cables both with and without Kaowool
insulation?

MR. CONNOR: Objection to the question, your
Honor. There's nothing in here that says there's any
doreting of any cables. It just says the power cable current
carrying capacity -- period. It's a misstatement of the
record.

CHAIRMAN BECHHOEFER: I don't think the question
should be asked in terms of derating. I don't think this
table has anything about derating. You can ask if any of
these are derated. There's no indication that thase are
derated at all. You need further foundation for the
quections you're asking.

BY MR. GILLMAN:

Q Where in the FSAR dogs it state that you have
derated power cables? .

A (Witness Cotta) I don't know if tiere is a
statemert ir there that says we derate power cables. The
ampacity table given in the table you're referring to is
a selection table used as a limiting ampacity when selecting

cables ‘or civen loads. HIwevar, when you select a cable
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for a given load, vou allow additional margin because of the
diffarences that may occur between the design equipment and
what actually arrives on site as a result of testing.

So we always allow additional margin to what is
in che table, and when we look at the particular tray
sectionn we go back and look at every cable and lcok at
every load, and look at the coincidental loading, to assure
that that tray sectinn does not exceed the allowable watts
per foot.

Q Why do the power cable ampacities listed in Table
8.3~18 of the FSAR exceed the ICEA NEMA standard entitled,
Ampacities In Open Top Cable Trays?

A The ICEA table you are referring to was a table
generated, I believe, in 1975, was when that was first
printed. That did not exist at the time that the cable
celection table was made, although that table was made as
a result of Mr. Stolpe's efforts. Much of the information
that went into the development of the table for selection
of cables that we've used is based on experiences we have.
In many cases, particularly on smaller sized cables, our
numbers are below Mr., Stolpe's, and particularly below the
ICEA numbers.

Q My calculations indicate that's not trve. But
let me ask you this.

MR. BARTH: I move to strike the argument.
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CHAIPDMAN BECHHOEFER: That's not an appropriate
comient at this stage. You can ask Juestions to cstermine
tie accuracy of the statements.

3Y MR, GILLMAN:

Q You claimed that you cou’.d not use the NEMA
IC2A open top cable tray standard because it came out in
1975, Could you explain why the table 8.3-18 appears on
a page "hat has a revision dated 19767

A (Witness Cotta) The revision date is a revision
o the 'SAR, There was a cable that was added to the list,
the 320 MCM.

Q Mr. Abrams, would you agree the best test of
Zaovoul would take into account all possible scurces of heat?

A (Witness Abrams) Are you referring to the best
alectrical test or the best fire test? What kind of test
are you referring to?

Q Referring to the tests you did.

A I'm not in a position tc answer that. I can only
relate to the test that was performed in accordance with
the directions given me by the plant in terme of the test
I ran.

Q Does Portland Cement Association have the
facilities to verform a cable tray “ire test on cable trays
containing power cable snergized to utilty specifications?

A As a regular part of equipment, we do not. If we
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Jarez to do such a test, then we would have to ¢et equipment
- e furni nh the necessary power to tha cables to bring them
to tie @rergizing level you refer to.
Q How much mors expencive would that test be?
Mk. CONNOR: Objection. That's irrelevant.
BY MR. GILLMAN:
Q Then, Mr. Abrams, wiy --
) i (The Board conferrirg.)
8 ﬁ CEAIRMAN BECHHOEFER: The cost iz not relevant.
hfl Z a certain test has to be performed as a matter of safety
i . reguirements, the cost is irrelevant. We're trving to
12 f determin: whether the test itself was adequate, not what it
13 i cost.
14 BY MR. GILLMAN:
15 i Q Mr. Cotta, are you familiar with the ICEA NEMA
16 | standard ampacities for cables in open top trays?
MR. WETTERHAHN: Please show him the document.
18 | (Document handed to the witness panel.)
19 ﬁ BY MR. GILLMAN:
z.;; Q The papers that gave rise to the standard by
27 |, engireers named Stolpe and Lee. Mr. Stolpe wrote the first
> | paper ag a result of his work at Southern California Edison
23 ﬁ Company in the aftermath of the San Onofre cable tray fire.
24 E In this standard which graw out of these papers,

2z the calcolations upon which these tasles are based have used
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the effactive thermal emissivity,

Wnat is the thermal emissivity of Xaowool?

MR. BARTH: Object to the question.

That's been extensively gone into before. The
w. 1@8s2s have testified they could care less,

MS, PICHTER: Your Honor, I never did hear a
figure for the thermal emissivity of Kaowool.

MR, BARTH: They :estified it did nut matter for

an wur and a half this morning., I object to the question.
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CHAIRV. BECHHOEFER: I think the witness has
ilready answared the question in terms ¢f "it doesn't matter,”
i3 what he said.

tlow, 1if you want to make a showing that it does
latter, well, vou can do so as an offer of proof and we'll
consider why perhaps it shoulcd be answered.

But I think the witness has satisfactorily
answered the question in terms of stating that it didn't
matter; so we would need some connection to show why the
actual smissivity --

MR. GILLMAN: Well, I'm *rying to establish that
an impostant parameter of heat conduction -- I'm sorry =-- of
heat flow, has been eatirely ignored in the Portland Cement
Assoclation test, in the sense that they used radiation
shielded thermocouples in the interior of the furnace. The
thermocouples attached to the RKaowool were unshielded, and
the emi:isivity characteristics of Kaowool are not even known,
and the directional emissivity characteristics of Raowool are
not known.

In a heat test, a fire test, of a material which
iz desiuvned to insulate against fire and extreme keat, it
Ssems to be a matter of negligence that the manufacturer
vould have ignorad any discussion of the emissive characteris-

tics of its oroduct.

CHAIRMAN BECHHOEFER: Well, in this . 4t Coes it
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matter? I nean are you prepared to show that it matters, in
cermg o’ the test results?

MR. GILLMAN: Okay. I'll essentially pass on that
cuestio

MR, CONNOR: I move to strike the suggastion of
neglicance on the part of the manufacturer in not considering
their f.vorite parameter, on the grounds that there's no
foundaton for such a term.

CHAIRMAN BECHHOEFER: I think the wcrd "negligence”
should come out. I don't know what substitute word you want
to put In there to make the sentence make sense, but why
don't you put failure of the manufacturer to consider, or . .

MR, GILLMAN: Mr. Cotta has claimed that his
calculationg show that with energized power cable there
would be a very insignificant difference in the fzilure of
the fir~t cable. I would like to know how he did his
caiculations without the emissivity characteristics of
Xaowool.

MR. BARTH: Move to strike the question of the
Board, recause the Board is not the proper person to respond
20 such a question.

CAATRMAN BECEHOEFER: I think he's --

MR. BARTH: He answared one gquestion =--

MR, CONNOR: Your Honor, ==

MR. FILDMAN: He's not asking the Board a
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question. Ha's trying to make an offer of procf.

MR. CONNOR: This whole area is bogging down,
becaunse it's all been covered and answered. The fact of the
natter '3 the witnesses have already pointed out the source
nf the }sat, vhatever was there, and the FKaowool c¢id in fact
pass th: Standard that the contention said it did not pass.

Anvthing beyond that is purely irrelevant.

(The Board conferring.)

MR. BRIGET: Gentlemen, whoever is most qualified -+
or all three of vou would be welcome -- this emissivity thing
eeps coming up. Now, there is no doubt but what extremely
hot Kaowusol is going to radiate. I think we all recognize
chat.

The statement has been made, if I recall correctly,
that in your professional opinion this is an insicnificant
thing.

Now, tne sticking point appears to be that the
thermocouple svstem used for measuring the furnace temperature
used raciation shielded thermocouples which, even though not
totally negating the emissivity contribution, it would, as
I visualize a shielded thermocouple, it would introduce a
time lag into the system,

Would you =-- could you -~ explain how emissivity
would come into this?

WITNESS BORCMANN: Are you referring tc the
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thermoccuples?

¥R. BRICHT: This is what I und=.stcod was the

prcolem, chat there was a discrepancy in that the th.rnocoup1¢7

used on :the cable tray were nct shielded. The thormocouples
used to measure the furnace temperature and to get the
averige temrerature were radiation shielded.

MR. BORGMANN: Well, I'll let Mr. Alrams read from
the Stardard, but the thermoccuple installation is exactly
per the ASTM Standard.

WI'TNESS ABRAMS: The term radiation shielded
thermoccuples are not used in the Standard anywhere. They
say "protected” thermocouples, and the Standard directs you
to use .hose thermoccuples when you are performing a test,
that is, to measure the furnace, the measuring control
furnace atmosphere, when you are running a test in accordance
with the provisio.s, the applicable provisions, of ASTM-EllS.

It dvesn't say that they are radiation shielded
thermoccuples.

The thermocouples used to measure temperatures
anywher: else on the specimen are not shielded thermocouples,
and there is no direction in the Standard that says they
should =2 shislded thermocouples.

50 you use a commercial or a special limit type

thermoccuple wire which you can buy from any company that

manufactures it and that's compatible to your system you use

1425 209




17

-
L7 7]

3574

for reccrding the temperaturs in your laboratory, and those
capresert the ocher 72 thermocouples on the specimen.

Now, there is no mention whatsoever in the
“tandar. what type nf heat input tha protected tubes, the
vrotect ’d tubes on the thermocouples, are there for. They're
there f.r other reasons, presumably. They're there because
over a humber of years they were found to be the thermocouples
that would cive you the best test, and have stood in the
Stendarc for perhaps half a decade -- half a century.

Zo they are there, and we cannot say thay are
radiaticn protected. They are not. It doesn't say that at
all, TI. sars they're merely protection tubes around the
thermoccuplea.

The wire whic" is used inside of that cube is
differe t than the wire that you use on the specinen itself,
pecause that is the directions and specificatione given in
che Sta dard for running the test according to the Standard.

They do not anywhere indicate that you have to
know anything about emissivity, conductivity, conductivity
factors within the furnace, within the material on the
cveciner , or any measurements t: it are made by any thaimo-
couples in the fire test.

They do tell vou what the readings -- what they
are the.e for, and what you do with them, and why you

easure in some instances. Thermocouples are the:ra to
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naasurs a temperature. It does not 2xplain an’ of the
‘actora concerning what kind of heatc they're louking at.
The Board conferring.)

'R, DRIGHT: Well, I, a short time ago, made a
sarhaos unforeunate parallel vhen we were talking about
mil8iv ty cvonost my collsagues, and compared it in some
way8 to the crocess of radiolvsis, where it's a tough problem
to figure, hecause you have rocombination at the same time
chat vo. have generation.

s I understand emissivity, this would be the hot
Kaowool radiatirg back into the chamber. Would taat be
right? Or would that be wrong?

WITNESS BORGMANN: That's correct.

¥R. BRIGHT: Okay. If this radiation were not
trvly 3-nsed by the chamber thermocouples, what would be the
J.iference latween the actual temperature in the chamber as
compare . co :the perceived temperature in the chamber as
perceivad by the thermocouples?

WITNESS BCORGMANN: That would be a difficult
calcula ion to make, but I think you've got to put this into
perspective.

T don't quits get the allegation here that if you
don't tzke the emissivity into account the inference is that
zhe thermocourles in the atmosphere will be reading low, and

aince the average of those controls the heat input you in
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:£€ect would be putting more heat input, not less.

Therefore, it adds conservatism to the test, not
Jdetracting from the test. So this is a tempest in a teapot.
Jctually, like we said this morning. the results of the tests
peak for themselves, If we're controlling a heat input
with thermocoup .es that are reading low, then we in effect
Jave pul more heat into the furnace, and what we would
indicate if the thermocouples were accurate, as far as
missivity is concerned, as far as conductivity is concerned,
that's raally academic. Because we measure the time to
ailure of the cable behind the Kaowool and the performance
speake for itself. .

OR. HOOPER: I think that's the point we wanted
“o get at, It would be conservative, rather than -=-

WITNESS BORGMANN: Absolutely.

CHAIRMAN BECHHOEFER: Well, I guess we'll
consider tha question that was asked as answered, and you
can proceed to the next one. I think a few more things have
been answerad since then, but . . .

MR. GILLMAN: Your Homor, I'm not clear on one
point. Does anybody know what the thermal emissivity of
Haowool is?

CHAIRMAN BECHHOEFER: Well, I think that's been
answersed.

MR. GILLMAN: Oh, I'm sorry.
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BY ME. GILLMAN:

Q So you did your calculations without using the
emissiv.ty of Kacwool and determined that the failure of the
first c:ble would occur in conly a minute or so. You did the
calzulation without == I think you ~aid 86 seconds, or 81
seconds -- you did that calci. :tion without knowladge of the
emissivity of Kaowool?

A (Witness Abrams) That's correct.
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’, Mr. Cctta, what happens when power cable bunches
in the .ray?

Doesn't this create hot spots?

A (Witness Cotta) Yes, it can, if the cable is
loaded “o its rating. This is relevative to -- how
hot are you inferring "hot spcts"?

A (Witness Borgmann) When you say "hot spots,”
relative to what? I mean, hotter than something else? When
vou're down to a very low level -~

& Hotter than the rest of the cable?

A Yes.

Q Mr. Abrams, you claimed that the test that
Portland Cement Association performed tested the worst
rossible conditions that .es«?? accur in a cable tray
containing a 60 percent fill of mixed gauge, enercized
rowar cable with bunching of the cable?

A (Witness Abrams) I made no such claim.

A (Witness Borgmann) Mr. Abrams cannot answer that
auestion. He conducted a test to the configuration at
cur dircction. His scope of work was to conduct the
f:ast uncer the ASTM standard.

0 Well, Mr. Borgmann --

A Yes.

Q -=- do you claim that the worst possible

cenditicns were tested; namely, a 60 percent tray fill of
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mixed gauge power cable, energized, with bunching of the
cable?

A I make one claim and one claim only: that the
fire zest that we conducted gave us assurance that if that
teésc were passed, that Kaowool could be used as a 90 minute
fire barrvier at Zimmer on our cable trays, and I think it
did that.

Q Have you ignored hot spots in the tray that would
create on additional source of heat besides the operating
temperature of the cable?

MR. BARTH: I object to the question. There is
no basi:z to assume or posit the fact that there would be hot
spots in the cable trays at Zimmer.

If he wants to establish this, let him do so.

MS. FICHTER: I believe the testimony -~ the
witnass t;stified there would be, unless I'm hard of hearing.

MR. BARTH: If she's hard of hearing -- the
nypothetical was asked, if the power cable was looped, would
it be warmer. The answer was "'es. The is no estalllsiment
that that condition occurs, sir.

MR, GILLMAN: Your Honor, I have an inspection
report that is an unresclved item that is still open. This is
the inspection and enforcement inspection report number
50-358-73-3, page 3, dated Marzh 21, 1978.

It says: "Heat dissipaticn of power cables
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predomicantly along one side cf cabie trays; a review of
this malter was mace bv the architect engineer as documented
in Sargent & Lundy's letter to Cincinnati Gas and ®lectric
Compary dated Februvary 14, 1978."

MR, BARTH: I'm left in the air. I rmove to strike
the reforence; this was not any kind of document provided
%o us by the board's order.

It's improper use as cross. It's improper use
as foundation. It says nothing so far.

(Counsel for Intervenor MVPP conferring.)

{(Board conferring.)

CHAIRMAN BECHHOEFER: 1Is that the document we
suggexed you show the applicant?

- MR. GILGAN: No.

CHAIRMAN BECHHOEFER: Is that document in the list
of 16 that we got?

MR. CONNOR: No, it is not.

(Board conferring.)

CHAIRMAN BECHHOEFER: I don't think he should use
the piece of paper since you haven't supplied it to the
parties. But why don't you ask your cquestion in terms of
vaether therz is any hot spots or bunching of cables at
Zimrer,

Then try to find out whether that could have an

2iiact cn th2 fire protection -- not the fire protection --
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the insulation.

BY MR. GILLMAN:

0 Is there any bunching of cable at the Zimmer Power
Station?

A Not to my knowledce, not significantly, no. The
cable is randemly layed. There is no bunching, to my
knowledoe.

(Counsel for Intervenor MVPP conferring.)

MR, GILLMAN: Your Honor, I dort have any more
questions. Thank you.

CHAIRMAN BECHHOEFER: Ms. Fichter, do you have
any aquestions in other areas of these witnesses?

MS. FICHTER: Yes, just about one or two.

MR. CONNOR: I object to this, your EHonor.

CHAIRMAN BECHEOEFER: I had said earlier that
therz were certain other areas.

MR. CONNOR: You said in technical matters, 2nd
thatis all there were ~-- that is all there are in this
contention.

CHAIRMAN BECHROEFER: Let's see what Ms, Pichter
has to cffer anyway. Let's see what kind of questions --
let's se2 what the questions are on.

MR, CONMOR: 2.733 is limited to permitting
cross examination to be conducted by somebody the board

may <ind to be technically qualified. But it doesn't provide
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for muliiple cross examma tion by various people representing
irtervenors.

CHEAIRI"AN "orumnNRFER: Certainly for areas not
covered by 733, the party's legal representative --

ME, CCNNOR: Then the lady cannot ask any
«echnical cross examination questions.

CHAIRMAN BECHHOEFER: Or technical areas, other
than those covered by Mr. Gillman,

BY MS. FICHTEPR:

G Mr. Abrams -- Mr, Abrams, in your affidavit I
see here where you have done a lot of inspection,
evaluaticon and recommendations for repairs of numerous
buildings, including nuclear facilities,

fow many nuclear facilities does this involve?

MR, CONNOR: I object to this, your FEonor. This
i3 voir dire on the nature of the man's qualifications.
That ha= long since passed by. He's been accepted as
an expert and the testimony has been admitted.

We can't start that now.

CHAIRMAN BECHHOEFER: Well, you ==

(Board conferring.)

DR. PFANKHAUSER: Mr. Chairman --

(Board conferring.)

CHAIRMAN BECHHOEFER: I think the objection will

be overruled. Voir dire would be fine if you were trying
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! If vou're trying to establish the weight of the
A mtimony, I beliave cross examination as to the witness's
gualifications is perfectly proper.
So the objection is overruled.
WITNESS RBRAMS: One power plant under construction
3Y MS. FICHTER:
T;i Q What pl w\nt was that?
e i A The Perry Nuclear Power plant.
a:: Q Up in Ohio? Near Cleveland?
| A Near Cleveland, Ohio -- Perry, Ohio.
1" N 0 In your ==
. CHAIRMAN BECHEOEFER: We're having problems
fai; hearing. Can you fix that microphone?
WITNESS ABRAMS: The Perry Nuclear Power Station
o under construction in Perry, Ohio near Cleveland.
i il BY MS, FICHTER:
Q In your professional opinion and from studying
2 | this nuclear facility, is it your -- in your opinion is
19 fire prevention a major problem in the nuclear industry?
MR. CONNOR: Objection, your Honor. This witness
21 |, has not been offered for that purpose.
22 The witness has been offered to tell how he
5 | eonducted the test under the AST™ procedure. I -- whatever
§ it ig == 119, Now, his opvinion on this would be

-z arrelevant and not significant to this board on this
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contention which is limited: strictly to whether Kaowool
=assed the test.

(Poaré conferring.)

MF, CONNOR: <s£he's trying to broaden tha issues
anéuly.

CHAIRMAN BECHHOEFER: We will sustain the objection
on that one for the reasons stated by Mr, Connor.

BY MS, FICHTER:

I guess, Mr. Cotta, I'll ask you this: who is the
manufacturer of Xaowool? Do you know?

A (Witness Borgmann) Babcock & Wilcox.

0 In licht of Three Mile Island, do you believe
you can rely on their products?

A Absolutely.

MR. CCNNOR: Objection. Objection.

MS. FICHTER: It's already been answered.

MR, CONNOR: T meve to striek it, then. Let's
face it, it's a circus attempt to get into the newspapers.
It has nothing to do with vhether Kaowool passed the test.

MS, FICHTER: I don't believe there's a single
paper in this room.

CHAIRMAN BECHHOEFER: I think that particular
questior shcoculd be stricken. I don't think the reputation
cf Dabececk and Wilcox ==

MS, PICHTER: I just have one more question.
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BY MS. PICHTER:

Q T believe this was never asked or answered. I
think, 1r. Bargmann, you were talking about it: are
Okonite cables useda at Iimmer?

A Yes, they are.

MS, FICHTER: Thank you. That is all.

(roard conferring.)

CHAIRMAN BECHHOEFER: It is Dr, Fankhauser's
surn now.

T was wondering in terms of timinag, I know I have
been recuested by at least one party to adjourn by 5:00
today. But if we could finish the whole matter, the
whole issue, it might be ~- what I wanted to find out is:
do you have any estimation of the amount of time ycu have?

The board has relatively few questions itself.

DR, FANKHAUSER: Barring any major disruptién, I
think I should be able to be done in about 15 minutes.

CHAIRMAN BECHIOEFER: Is there going to be
substantial redirect?

MR, CONNOR: I don't see anything. There might
be a couple of clarification points.

CHAIRMAN BECHHOEFER: All I'm trving to figure
cut is vhether we should --

ME., CCNNOR: No, let's go forward.

CHAIRMAN BECHHOEFER: Yes, because I think we
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coull get through tonight.

But we might be here as late as 5:30 or 6:00
o'clock.

MR. CONNOR: How about 8:00 or 9:00?

CHAIRMAN BECHHOEFER: What?

MR, COYNOR: FHow about 8:00 or 9:00?

CHAIRMAN BECHHOEFER: I was trying to -- when -~
one of the attorneys hud asked me if we could adjourn by
5:00.

(Board conferring.)

CHAIRMAN BECHHOEFER: 'L e ask one further
guestion: does the applicant have any witness on control
rods at all or not on the matter that Mr., Maura addressed?

MR, CONNOR: Oh, no, not on that,

CHAIRMAN BECHHOEFER: All right. Okay.

MR, CONNOR: We may eventually offer rebuttal
witnesses, as we indicated earlier, but not -- certainly
not at this time.

(Board conferring.)

CHAIRMAN BECHHOEFER: What I was trying to figure,

before we go on with Dr. FPankhauser's questioning, will
there be anything that will prevent us, when after we are
taroagh with this series of witnesses, from adjourning the
hzaring?

Will there be any other reason why we would have
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to come back tomorrow?

MR. CONNOR: I hope not.

MR. BARTH: Not from the staff, sir.

CHAIRMAN BECHHOEFER: I'm going to ask the staff
about 20 seconds'worth of questions about future scheduling,
but thatis about it.

Okay, Dr, Fankhauser, why don't you proceed.

BY DR, FANKHAUSER:

Q We've heard quite a few comments about end
pcint criteria, and I would like to know -- criteria is a
plural and I wondered what the criteria are in this particular
test,

P (Witness Abrams) The criteria which were considered
to be looked at to determine when the end point occurs were
electric circuitty, as indicated in the report; the
ocbservation of short circuits; meggering of the cables
to indicate whether the -- there was insulation breakdown;
and observations of temperature at which these end points
would be mached.

Tha observation of temperature, however, was not an
end point.

Also, not considered as an end point, but looked
into after :the test, were the conditions of the cables in
two travs, which were removed at two different oeriods

daring the tests.
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0 What twe travs were thos: cables removed from?

A I have to check here and make sure,

The cables were not 1emoved from the trays. The
trays wore removed from the furnace.

Q All right.

A Tray one and tray four. It would be a top and
bottom “ray on one side of the furnace.

Q And there has been com ‘derable testimony to the
effact :hat there are no provisions i~ the starndards for the
total scuare footage of cable trays that is exposed in
these toests; is that Correct?

R That is correct.

0 In your professional opinion, does it seem likely
to you if a doubling in the scuare footage in, for instance,
“he two lower trays -- that i:, number three and number
four -= would that substantially increase the probability of
a failure, particularly in terms of circuitry at an earlier
stage than that which was observed with only two trays
being in that position?

A In my opinion, the answer is no.

Q Do vou think that wculd have any bearing at all
on the :otal -~ that the total surface area of the
“ray under test would have any effect upo: the successful
prasage of this test?

A I do not.
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Q All right.

Would you consider that Kaowool passed the test
that you administered with flying colors?

MR. CONNOR: Objection, your Honor; it's
irralevant whether it passed with flying colors; it was
nassed. It passed 119.

DR, FANKHAUSER: I think it is not irrelevant.

MR, BARTH: Sir, the staff does not have a
criteria, "flying." I object to the question.

(Board conferring.)

DR. FANKHAUSER: If we want to bicker about
terminoiogy -=-

CHAIRMAN BECHHOEFER: I think you may want to
rephrase it. Let me put it this way: I think the staff
witnesses did testify that it was encugh of a -- if the
exact number of minutes of the test was reachec.

But you can ask the same question of this panel,
if you wish, or guestions along that line. I think the
staff witnesses did testify yesterday that it would be
enough if the number of minutes -- it didn't matter if it
was in excess.

It just had to pass for a 90 minute -- to
pass 2 90 minute test, it just had to go 90 minutes.

DR. FANKHAUSER: There is indication from what

has beeur presented today that in fact at 91 minutes there
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vas ~-- there was some indication that somethinc was going
wrong.
And at 94 -~
CHAIRMAN BECHHOEFER: Why don't you rephrase your
cuestion.
I don't think that "flying colors" has enough
specificity.
BY DR. FANKHAUSER:
Q Would =-- would you say chat if the standard calls
“or something to withstand the exposure to heat for 90
minutes and that there was some indication at 91 minutes that
it was ‘ailing and there was a clear failure at 94 -- would
you call that a clear, conservative margin of safety?
A I would not refer tc it as margin of safety; I
would merely say that according to the conditions stated
for when a test reaches an end point, the test passes with
no qualifications at 90 minutes, if it is so desired: that
is, if vou are asking for a test to go 90 minutes, it
must not reach an end point before 90 minutes,
Q Are you awarof what the term “"conservative margin
of safety"” means?
A Not with regard to ASTM E 119, no. That is not
included in the standard.
Q Have you ever heard chat phrase, "conservative

margin of safety" used with respect to nuclear power plcats?

6

mo

1425 2




dspld

3591

MR, CONNOR: Objection, your Honor; that is
irrelevant to this test.
DR. FANKHAUSER: I think it isn't at all.

{Soard conferring.)

CHAIRMAN BECHHOEFER: That one I will sustain:; that

is irrelevant.

BY DR. FANKHAUSER:

0 In the applicant's statement of material facts,
number 21, I believe it states: "The wrapping of cable
trays with Kaowool blankets protected the circuit continuity
of cables in the trays for a minimum of 94 minutes.”

In view of the fact that there was a flickering of
the lights at 91 minutes, would that indicate to you that
this statement 21 may beiin error?

A The statement is absolutely ~errect 2s it stands.

Q Weould you care to explain that any further?

MR. CONNOR: Objection. That has been asked and
answvered.

(Roard conferring.)

CEAIRMAN BECHHOEFER: I will sustain that; that
has beeu asked and answered.

DR, FANKHAUSER: Of this witness?

CHAIRMAN BECHHCEFER: I believe so, ves. I think
ha just stated that if it was a 90 minute test -- if it

made 20 minutes, that was enough.
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DR, FANKHAUSER: Well, but the --

CHAIRMAN BECHHOEFER: These undisputed ‘acts or
whatever they were aren‘t being accepted by us in any event;
we didn’t grant summary disposition, so we will find our
facts from the record.

I don't care whether the applicant proferred
these. We cdidn't accept them at the time. So --

(Board conferring.)

BY DR. FANKHAUSER:

Q In the ASTM 119 specifications, g there a
distinc:ion made between the temperature at some remota
location in the furnace versus the temperature at the
interface of the outer surfuce of the Kaowool?

A No.

Q What dces that regulation specify the temperature
~hould ke to which the Kaowool is exposed?

A The average temprature in the furnace should be
that which is given in the standard, the time-temperature
regime.

0 It makes no specification about the temperature
to which the Raowool is to be exposed should be?

No, sir.

Q In your professional opinion, do yeou think that
the temwe;atare of the furnace could be considerably higher

in cne location where :here may be a thermocouple that is
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supposeily measuring the temperature of the furnace veras
the tem-erature which the Kaowool has been exposed to:
i.e., that the furnace temperature could be substantially
higher :han that to which the Kaowool is exposed?

A Did you ask me if trere are places in the furnace
where t.» temperature would be higher than that to which
the Kao'ool would be exposed. Is that your qneltidn?

Q And which you had thermocouples to record the
temperature.

A Trhere is always the possibility, depending upon
the natire of any particular fire test, that there will
bé uneven distributions of temperature within the furnace.

Q And if a standard says that an insulazting
material must be able to withstand exposue to a given
fheat, but that heat is somewhere else in the furnace; does
that in fact demonstrate that that insulating material
can in ‘act withstand that heat?

.} I can't answer that guestion; I can only say
that tha exposurz2 which is designated in the ASTM test,
the ave:rage temperature in the furnace is to be within
certain limits of the time - temperature curve; this is
what you: consider in running your test.

I can make no judgment to your question.
0 It was stated -- I believe it may have been by

M1. Bor mann -- that the most susceptible cables were
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! A (Witness Borgmann) That is correct, in our
7 opinion.

s i Q What criteria did ycu use?

MR. CCNNOR: Objection, your Honor. I object to

that. It has been gone into :zlreay.

! DR. FANKHAUSER: I con't believe it has. I don't
21 remember any discussion of what constitutes the most

susceptible cable.

I hae it in quotes. I believe those are the

precise words that Mr, Borgmann used.

(Board conferring.)

i3 i CHAIRMAN BECHHOEFER: I believe the witnesses
did explain that one point, if I remember correctly.

So I will sustain the objecticn on the basis that it has

already been answered.
BY DR. FANKHAUSER:

Q There is a discrepency I would like to have

18 ,
;5 cleared up in the report, page 33, figure 15; it states

0 |} that the cables were filled to 30 percent capacity. Page 9 --
21 i A (Witness Abrams) Which report?

- ﬁ Q It's the blue one; it's the test of Xaowool.

-

aq i A You're referring to page 33?
Q Yes, page 33, figure 15.

! A Ckav.
1425 250
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dspl3 LY Q On pags 9 it says that those trays were filled to
| 40 parcent capacity.
i A I believe that is correct.
’é Q Which one?
A 4C percent.
Q 40 percent. So the 30 percent on ficure 15 is
| an error?
i A Where do you see the 30 percent on --
Q Cable trays, 30 percent fill.
1 J A The correct number that we were given that
represents the number of cables that we put in the tray is
40 percent, »

Q What percent of that, then -- figure 15 is in

error?
A Thut is correct. Pigure 15 is in error.
“in Q Mr, Borgmann, are ycu aware of any cables -- cable

trays at Zimmer that are filled so that you can see them
g || mounding over the top of the side trays?

i A (Witness Borgmann) We had some where we put
29 || ©xtensicns on the side rails. They're not over the top

| now.
o f Q Do you think that the heat generation might be
substantially higher in those trays that wers cverfilled?
t MR. CONNOR: Objection, your Honor. This has

been gone into.
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CHAIRMAN BECHHOEFER: Yes. I think the word
"cverfilled" is incorrect alsoc.

DR. FANKHAUSER: 11" percent full. In cther
words, if this is 40 percent full, there are cables --
cable trays that are carrying more than what would be 100
narcent of the depth of -- to which this figure is --

MR. CONNOR: This has been gone into in
excrucioting detail last August I guess it was -- last
summer, in any event,in one of the hearings.

And this was all explained. 1It's all in the
record. And it's not proper to go into it now.

CHAYIRMAN BECHHOEFER: I think the --

DR. FAMKHAUSER: I wish to go into it specifically
in terms of the heat generation of energized cables.

(Board conferring.)

CHAIRMAN BECHHOEFER: You want -- the energized
cables?

DR, FANKHAUSER: Yes.

(Board conferzring.)
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(The Board conferring.)

CHAIDPMAN BECHHOEFER: T think you will have to
@stablisn == I asked some questions concerning a 60 percent
£i11, and I was going to ask maybe a few more, But I think
the Fc22 limits the £fill to €9 percant,

€o I don't think vou can ask about 110 unless
you bave some avidence that that type of fill exists in the
trays in question. And I certainly don't think what occurred
in the ~2arlier hsarings would establish that fact for these
trays, certainly.

€o vou'll have to connect up any questions ycu
ask on :his, As I say, the FSAR limits oit to 60 percent.

BY MR, FANKHAUSER:

0 Mr. Borgmann, would you agree that the amount of
heat pu: out by a cable tray containing energized cables, or
mora correctly, the amount of heat contained within the tray
would ba proportional to the depth to which cables are piled
in the tray?

4R, CONNOR: That was asked and answered this
morning, that vervy clearly,

MR, PANKHAUSER: 1If it was asked axd answered,
then ny casa has beaen made already to inquire as to ==

CHAIRMAN BECHHOEFER: I think that one was,

MR, PANKHAUSER: == then the case 1as already

hean ma s to tha fact that if we have done calculations based
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upen a 30 o 40 percent filled tray in terms ob Btu output,
and if :here are trays that contain substantially more cables
than that, thean we would expect substantially mors heat out-
put in provortion to the number of cables.

CHATRMAN BECHHOEF:ER: WNow I think :they've already
testifiad that it's insignificantly more.

Some of those questions were already asked, and
I have one sr two left, filler questions.

MR, FANKHAUSER: It was stated this morning that
13 watts per foot would put out about 444 Btu'‘s per hour.

Tt also is apparent that the utility previously supplied a
figure of 26 watts per foot, which gets it up towards 900
Btu's per hour,

And if in fact we’'re talking about 30 or 40
percent f£ill, if you triple the amount or quadruple the amcunt
of cablus in gquestion, then you are upwards of 3= or 4000
Btu’s per hour,

CHAIRMAN BECHHOEFER: Yas, but such tripling or
quadrupling isn‘t permitted under the specifications, and
vou can’t ghow that they've done that,

MR, CONNOR: This has been gone into, Mr,
Beromann testified there was a 13 watts per foot limitation
that axizts on all wrapped trays., That would be the binding
limit regardlese of any other consideration.,

CHAIRMAN BECHHOEFER: That's correct.
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MR, CONNOR: And that's all been thoroughly
gone in:o.

MR, FANKHAUSER: Then I withdraw the question,

BY DR. PANKHAUSER:

0 Mr, Borgmann is that 13 watt per foot ilimitation
is that a summation of all cables in the tray or per cable?
How is that?

A (Witnass Borgmann) Let's clarify this,

I said that on tha trays that are wrapped with
Xaowool, the heat output is 13 watts per foot, and that
inciudes all cables in the tray.

The original Sargent Lundy limitation was 21
watts per foot for cable to be wrapped with Kaowool, They
went back ?“d chacked those trays, and they ars loaded such
that the heat vutput is 13 watts pur foot for all cables in
the Kacwool wrapped trays,

0 I think we need to get back to the concept of
margin of safety again,

And I would like %o ask the gentleman from
Portland Cament if he would consider that a cable that could
withstand test conditions for 100 minutes to be a safar
cable =~ or an insulation that would provide protection for
100 min:tes to bs a safer cable than one that would provide
protection Zor 94 minutes?

MR, CONNCR: Your Honor, we object again,
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The issue is whether this cable, these cables
passaed this test. And any speculation or interest in things
iike this has already been gone into, for that matter, but
it's ircelevant in any event.

The facts spsak for themselves what the tests
show,

DR, FANKHAUSER: I think they dc speak for
themselves, and I think it shows that the margin of safety
iz very slim at best, and it lis my firm conviction that if
the tests were done on -- if the NRC had given specific
ragulations about the square footage to which the heat should
have bean applied; that if vou double the square footage
there i3 twice the chance that these cables would not have
been protected for that amount of time,

And I think that the evidence clearly indicates
zhat thase test: show that by the letter of the law the
faowool squeaks under the line, Ard I think that when it
comes to nuclear power plants we cannot permit safety to
barely be satisfied.

I think we need —-

CHATRMAN BECHHOEFIR: I think safety is consider-
2d when you establish tha length of time of tha test, that
the test has to accomplish., You don't evaluate it on the
basis of == at lasast all the witnesses have said you don't

avaluats it on the basis of how much better tiian the test
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raquirements it neets,

In setting up the test requirements certain
margins of safety are already taken into account, For that
raason T will sustain the last objection,

BY DR, FANKHAUSER:

Q Mr, Borgmann, are you aware of any other tests
which have been performed which might shed some light on the
adequacy of Xaowool as an inaulating material?

A (Witness Borgmann]} Not to my knowledge po:sonallJ.

not on the Zinmer cable trays.

Q You’re not aware cof any other tests?

A Personally . *m not. I'm sure thers Lave been
some,

Q Is there any other member of the panel who is

aware ot any other tests on Raowool?
(The panel conferring,)

A Mr, Cotta has some information on other tests Le
ran. 4

Q I would refer you to again the information that
vou submitted as material facts, and you refer to apparently
two othar tests that were performed on Kaowool. Is that
.~ “rect?

A I the wght that you were referring %o tests that
demonstiated the adecuacy of Kaowool,

The :asts that you're referring to I believe were
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tasts w.ich we e not accspted.

Q Tasts which shed light upon the adaquacy.

A I den't know that they shed light .f the tests
/@araz ro- accapted.

Q Tou'ra rafarring, and, >f course, 'm referrinc
to Zhe asgky tazts and the Uncerwriter uaboratory tests,

A I was referring to the Jusky test,

Q I3 it plausible that tha reason those were not

accaptel was because they did not ia fact pass tha test?

A Which test are you talking about?
Q The Husky tast,
2 NO.

MR, FANKHAUSER: Ulo further questions,
{The Board conferring.)
CHAIRMAN BECHHOEFER: T just have ons or two
rary bri2f cuesticons,
EXAMINATION BY THE BOARD
3Y CEAIRMAN BECHHOEFER:

0 In terms of the energizad cable and the 40 per-
cant le~ding, do you == and I'll ask any member o the panel
-= you also czeam to indicate that an increase ... psrcentage
of filling of the tways would not substantiallvy affect the
sagults of the test, and you gave a very small time figure,

Consider a specific case. The 60 percent fill

that's neantionad in the PSAR, if the trays were loaded to
1425 238
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that maxzimun axtent, would it be your opinion -- or what
“ould you opinion be about the results of a similar test
all conditions heing the same except that the “ray was loaded

to the maxinvw amovat stated in that section of the FSAR?

z (Witness Borgmann; You're talking about the
fire test?
Q Power cables, ves.
A Ir my opinion the results would no:t be significant

ly diffarent, I b2lieve I stated that this morning,

o Well, I just wanted tc pin you down to the
specific 60 percent figure, I think you said if it increased,
it wouldn't., But I just wanted to pin you down.

The Section 8,3,3.1.3 of the FPSAR puts a limit
that tha trays are not supposed to be filled to exceed 60
parcent of the cross-sectional area in any case, I'm
assuming the maximum loading now., And does your ancwer that
vou gava this morning, would the same answer apply when you
specifically look at that maximum loading which is specified

in tha FSAR?

A When you say "maximum loading® ==
Q €0 percent,
A But in connection with that 60 percent you

also have to maka the specification that the physical
loading i3 nct excaeded, and also that the thermal loading

i3 not axceaded., And, as I said before, on tha trays that

1425 239



mpb 8

M
i
. L]

>
3

3604

are wropped with Kaowool, Sargent Lundy came up with a
restricticn of 21 watts per foot. So if you went to 60 per-
ca2nt ycu have to throw in the further caveat that you're not
axceed ng 21 watts per foot in thatc wrapped tray in order
to kee~ tha zemperature down to a comfortable level below
the 30 degree C rating of the cable.

Q Right.,

Well, could you £ill it as high as 60 percent

and st:ll stay within that other limit or not?

A It would depend on which particular cable was
in the tray. Wa're not there. We‘re down at 13 watts per
fcot, So to answer your quastion, you would have to go back
and look at which particular trays were in that cable, what
the ampacity was of the particular cables, and then see
whather or not you would exceed it,

On some trays you could very well get 60 percent
£ill and still not exceed the ampacity limitations. It would
bDe pretty hard, I *uiink, to keep it at 21 watts per foot and
gat 60 »ercent loaded, because to my knowledge none of the
trays that are vsrapped with Kaowool ars much over 40 percent.
They’'re in that vicinity, They're certainly not 60 percent,
not aven 50 percent.

C I see,
So in terms ,f the actual cables in the trays

that ara going wo ba wrapped, or the cables that will be
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wrappec in Hfaowocl, your answer that the heat load caused
by excess over {0 percent would not be significant does
Apply *> the specific installation at Zimmer?
2 Yas, it dces, based upon our designer’s limita-
tions.
C Right,

Now does it matter -- if a tray has different
types of cabla, if they’'re not all the same tyoe of cable
runniac through the same tray, does that make any difference?

I know you've tested the worst, or the cables
that are likely to lead to the worst results, But if you
have 3 mixturs of those cablaes with some other cables, does
that max? a difference in terms of ability to withstand a
£fire or..es

A Well, I think the time to failure wumight vary
cable to cable depanding upon the particular configuration
of the cable, the size of the conductor and the amount of
insulation,

But the fact remains that in those cables wrapped
in Kaowool, the time to failure of the most susceptible
cable would be on the order of the 94 minutes. The other
anes could conceivably last longer,

¢ But the fact that different sizes of cables are

nixed together, that would not: affect the time when the --

I mean, it would ba a reverse synergism?
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A I den't believe so, I guess there might be
Some s¢cond or third order aeffects, depending upon the
conductance of 3ome of the heat away, but it would be
nagligible in the cverall time frarme.

In other words, the amcunt of mass could
conceivably have some effect on heat dissipation, but
within the confines of our cable trays and the amount of
material you'’re talking about, I donft think it would be
significant.

0 It would be on the order of the same few minutes
or seccads?
L In my opinion, it would,

CHAIRMAN BECHHOEFER: Do any of the parties have
-= Well, let's see.

Mr, Conncr, do you have further questions of
your wiinesses as a result of our questions?

MR, CONNOR: Nc we will have no questions at
this pcint.

CHAIRMAN BECHHOEFER: Do any of the other
parties?

MR, BARTH: The Staff has no questions, Your
Honor,

MS. FICHTER: We have no questions, Your Honor.

CHAIRMAN BECHHOEFER: Okay.

The witnesses are excused.
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(The panel excused,)

CHATRMAN BECHHOEFZR: Before we adjourn, I
would like to ask Mr, Barth if he knows, do we have any
means cf es:imating a time frame for the next series of
hgaring3?

I realize the Staff is in the process of develop-
ing new standards for both evacuation and monitoring.

MR. BARTH: I have no time frame, Your Honor.
The Commission and the Congressional Committee are consider-
ing this matter. I don't know what they're going to do with
it, I just don‘t., I tried to check before I left Washington
and it’s really up in the air,

CHAIRMAN BECHHOEFZR: How about financial quali-
ficaticns, will that wait until ==

MR, BARTH: There's no reason to move ahead with
that urtil we move with the others. So we have no informa-
tion on that directly, sir.

CHATRMAN BECHHOEFER: All right.

Okay. Any commernts by any person. on any subject,

bacause we'll adjourn if not.

MR, CONNOR: On the subject of resuming the
nearincs, we, of course, have to await the Staff on this,
or I quess the whole Commission, But as soon as we see a
way to maka progress intelligently, we will request that the

hearincs be resumed, 2nd it may be piecemeal, and hopefully

.
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Sut we see no way it cculd be before the firsat
¢ the rear or Tabruary, if taen. Wwashington is in a bit of
a turmecil,

CHAIWAN BECHHOEF2R: Ckay.

Absent further comments, the hearing is adjourned
until w2 announca the next session.

{Whoreupon, at 5:30 p.m., the hearing in tha

coove-entitled matter was adjourned, to reconvene

a2t a date <0 Le datermined.)
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