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CEAIRMAN BICHHOETER: Good morning, ladies and
gentlemen.

Bcférc gcing on the record this morning Ms. Fichter
had a conversation vi:h me asking advice as to when she shuld
prasent a certain motion or request. I advised her that she
should do so at the ¢ime when T ask for procedural requests
or opening matters.

I will now ask the parties -- it's our intent this
morning to begin with the Applicant's panel on electrical
insulation -- or insu_ation of cables, but whether or not w=
are through with that panel at the beginning of this afternoon
we will shift over t> hear Mr. Maura, the Staff's witness on

control rods.

After that, if we still have more of the Applicant's

panel we will resume.

-

T now ask vhether there is any preliminary matter
which any of the parties wish to raise?

MS. FICHTZF: Yes. I'd like to request that Doug
Gillman, who is seat:d on my right here, be allowed to cross-
examine the Applican:'s witnesses. Mr. Gillman has an kn in
Biclogy from Oberlin College. He has had one year of
electrical engineering technology at Ohio College of Appliel
Sciences. He's comp.cted a course in differential equations

2t the University of Cincinnati. And he has thoroughly studied

1425 005
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; 1: all the materials i this contention and has further familiar-
ized bimself in this: area by studying :textbook scientific
rrticles and confer-ing with various professors in this area.
‘| CiAIRMAN SECHHOEFER: Do the Applicant or Staff

e ! have comments? I assume this request is made pursuant to

% 10 CFR Section 2.723°

- M3. FICHIER: Right.

MR, CONNJR: Of course that section, your Honor,

o || Specifies that it'as : person who has scientific or tech.ical
training or experieice to participate in hehalf of the party,
1 and it has to show :hat the individual is qualified by

2 |l scientific or technical training or exper_ence to contribute
i3 | to che development >f an 2uequate decisional record, that

2 . the individual has rcad the testimony which he intends to

examine or cross-examine, that the individual has prepared
himself to conduct 1 meaningful and expeditious examination
or cross-examinatioy, and it must be limited to those areas

within the expertise of the individual.

i

|
- i We submi: that none of those elements are present
20 ﬁ in the representations of MVPP's counsel.
21 ? The fact that the gentleman has an AB degree from
20 3 someplace, and one ’ear of engineering technology -- whatever

|| that may be -- certainly dces not qualify him to conduct
cross-examination i the area of fire protection, as in

~ndicated is necess.icy from the testimony, or in electrical

’ 1425 006
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engineering onsider itions, where there are genuine expea:ts
present to tastify.

Sacondly, it remains our position that MVPP has
abandonad this contention, not only generally by their
failure to pursue ic. T secondly because of their failure
t. provide the docum:ntation as to what they world use for
cross-examination.

I would note chat it does not appear on the
reccrd that this mcruing Mr., Gillman I believe went around
passing out zopies o’ two sheets of paper, which on their
face appear o relato to this fire protection cable t:.ay
fire test, as it's stated on both documents, conducted by
the Fortland Cement Association.

This would indicate to we the type of thing he
would conduct as cross-examination. Since he did not meet
zhe mandate :this Boird deliverad to MVPP in view of their
past failures, certainly he would not be qualified -- or
MVPP would not be qualified to cross-examine in this area,
because they have failed to meet the conditions precedent
that the Boa-sd properly put upon them.

Finally, if MVPP had intended to do something lile
this, they should hive brought this up in a motion prior to
tie hearing, rather than waiting until the last minute to
do it.

Now, it 2ey be -- we noticed yestercay the long

1425 007
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pauses while Mr. Gil.man was conferring with counsel t- give
them questicas to ask, which took a great long time yesterday-
and perhtaps it might even speed up th; hearing. However, he
ig pot cualified unier the Commission's regulations or this
Scard's ordes, and Jor that reason we feel he cannot be
permi*tec.

M3. FICHTER: It was my understanding that we
had to give documen:s that we had in our possession at the
time to .he .pplicaxt. I didn‘t =--

CHAIRMAN EECHHOEFER: That's correct.

MS5. FICHTER: And we've had this for 1-1/2 days.

CUAIRMAN ERCEHOEFER: Mr. Barth, do you have a
comment?

ME. BARTH: Yes, your Honor.

I fully suppert averthing counsel for the Applicant
said, with the smal. axception that if the Applicant's
witnesses testified in the aresa of differential equations
I should certainly concede that this man may cross-examine
in that area.

He obviously is not gqualified under the Agency's
regulaticas. The Appeal Board has considered this at great
length in Diablo Caryon in regard to the expert profferred
by Businessmen for tha Public Interest of Chicago.

Mr. Gillran has not demonstrated, nor has his

counsel demonstrated, the necessary qualifications in fire

1425 008
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protection of cavles wrapved with Kaowool. He has demonstrated

nc exparcise in set:ing up or establishing or judging
axperiments 'n fire osrotection. He has 'hown no expertise
in knowledge of the rlant, location of the cable trays, how
fires can afiect them, what kind of protection is necessary.

He fully ‘ails to meet any kind of modocum or
scintilila of Agency requirements to qualify as an expert
examiner.

I would >cint cut that the Staf{ sometime ago
served the Portland Cement test upon everybody. It's been in
their possesuion for a long time. If they felt it was
necessar’ to have aa 2xpert over and above the counsel, they
could have done 30 1t the time, rather than this sandbag at
9:15 in the morning, in the middle of the hearing.

It reall; defies any kind of notion of fairness
or justice, vour Houer, or rightness.

I would point out, too, as the citation from
Vermont 7ankee Suprame Court decision peints out, that.
Intervenors who do not carry their burden or responsibilities
have lic:le or no richts whatsoever. These people have no
rights that I can sa2e in this proceeding whatsoaver, except
at vour sufferance, to be here.

| I would urge the motion be denied and that the
verv adequate and very able counsel that they have may

proceed with cross-=2xamination as she deems fit.

1425 009
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CHAIRMAN BECHHOEFER: I have a couple of gquestions
Lere.

First, is there anything in these rules which
even implies that the offer of a scientifically trained
person must e made anytime before the offer of the witness
himself, or the witnesses themselves? I see nothing in this
2.73).

MR. BARTH: Sir, I did not refer to that as a
matter of regulation. I refer to that as a matter of
substantial native justice, rather than sandbacging like this
it this time. This was well known, what is being offered,
znd your order of October 23 makes it very specific. These
people must hHave some kind of responsibility to inform the
parties of what they intnn? to do.

They did not provide us with their line of cross-
examination. They 2ever served us with any list of.doéunonts,
and they have not yat been so served unless it's been served
in ny absence back in Washingtom, D. C., pertaining to
crosa-examination.

Now, we're talking here of substantial American
justica. We're not nit-picking on words, your Honmor. At
this late date to offer a man whose only qualification is he
knows something about differential equations leaves something
to be desirec.

CHFAIRMAN BECHHMOEFER: I heard something about
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alectrical --

(I8, FICITER: -- engineering.

’HAIRMAl BECHHOEFER: Yes.

IfR. BART™H: Sir, the qualification is in the area
o? heat tra:nsferability, not conductivity of wires for
electricity We’'r2 not here as electrical engineers. We're
talking about the conductivity and ability of Kaowool to
resist :he ¢ransfe:r of heat. Of course, if he'd had a
courses .n heat traasfer it micht be something different, but
these, or the othe: hahd, are intervenors whc allege that
Kaowool will burn. Kaowool is basically aluminum oxide.
That leaves someth.ng to be desired.

CHAIRMAN BECHHOEFER: I had thought one of the
issues was :he amount of heat that one could expect to
emanate fron the cables themselves, in addition to the fire
heat. That was on2 of the areas of questioning yesterday.

IR, BARTH: Sir, I do not wish to argue with the
Board, but ¢hat is a separate issue which has become
confused with the issue of Kaowool. You're talking abou:
relliability. systen reliability, electronically. This is
not something that --

CHAIRMA!T BECHHOEFER: I was talkinc about the
amount ¢f heat tha: was present.

MR. BARTH: The amount of heat inside of the

cables.

N
£
.

14
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CHAIRMAl BECHHOEFER: Anyplace.

MR. BARTH: The amount of heat which is produced
by .ne cablos is uarelated to the ability »f Kaowool to
withsta d outside 1eat, which is the subject of contention
37.

"HAIRMA.! PECHHOEFER: Well, that's not what your
witnesses said. Thay said it was not substantial, but they
said it was not irrelevant or unrelated.

4R. BARTH: He said that the reliadility of the
system would not miake 2 substantial difference from the
internally generatad heat. This is different than the
ability of Kaowool to withstand external heat.

We have mixed up Kaowool as insulating material
with reliability of the system. Those are twe different
areas,

MR. CONNOR: Mr. Chairman, to respond to your
question, we do not suggest that there ie any rule that says
that tha motion must be duly made. Of course, that's
common legal practice. But I think that there is a point
that you are overlooking.

These people totally failed to respond to our
interrcgatories, number 3 of which was to identify all
individuals having expertise regarding contenticon 17 that
the Proiect has contacted, either directly or indirectly,

or who has contacted the Project, directly or indirectly,
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regardin; Contention 17, and give a summary of any information
and/or opinicn given by such individual with regard to the
merits o’ the conteuntion.

This, of course, was sent out months ago on
August 2+th. And, of course, they did not respond to that.

Mow, if :here's no other reason in the case, their
failure ~o respond o the Commisaicn's rules on discovery by
identifying the exparts that they were relying on -- if,
indeed, “he man is aa expert =-- certainly would disqualify
him now. e is certainly not an electrical engineer, and
I agree with everything Mr. Barth said.

The fact that t.e gquestions had been allowed to
go beycnd Kacwool does not mean that that would allow him
to come in as a witness on the limited issue of the efficacy
cf Faowool.

CHATRMAN 2ECHHOEFER: I don't think he's trying
tc be a witness.

MR. CONNOR: He'd love to be.

In any event, he does not meet the requirements

# 2.733, ancd that 1s the only basis for the Board's

(]
R

decision.

MR. B3ARTH: If I may give further comment, Mr.
Chairman, Mr. Connor has brought up a rather, I think,
importan: po:int., Ia view of my cmment to you about some

kiné of iative Amer.izan justice, the Staff asked Miami Valley
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wao do jou rave who Xnows anything abcut Contention 17?2
Taere wW:s nC answer .,

We askec them to identify any expert that they
kinow. “here was n¢ answer,

i am sitting here at 2:21 in the morning. They
walk in with --quotes--our expert. Mr. Gillman has been
with chese * ople for some time and has had possession of
tne Portland Cement Association report, and he's had
possession of tha ftaff documents.

W2 did everything humanly possible under American
i.stice and the Agency's regulations to find out: Wwho do
you have that knows anything about this, so that we may do
this in an orxderly, democratic, American way.

I just sctrongly protest as I can that this
c2ndbag 2f hiding anybody who nay know something about
..ffemmtial equations is just nct seemly, sir.

("he Board conferring.)

M5. FICHTER: Mr. Chalrman, before you rule, we

iid not 3jive Douyg Gillman's name o the Staff or the

applican:, because ve had no intentir1 of using nim as a

witness. And it was our understanding that tha: was what

inese jquastions wer: related to, and we did not intend to

have him testify as a witness.

CEAIRMAN Z2ECHHOEEER: The Board has decided that

e will ailow Mr. Gillman to conduct cross-examination, at
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least on the technical areas of the examination of the
Arplican:c's witness:s.

We beliase it will axpedite *he proceeding. If
Mg. Picrter has to isk Mr. Giliman about every 7uestion, that
iz likely to produce much more delay than if Mr. Gillman asks
guestions himself. We think it will exped'te the proceeding.
IZ it turns out that it ian't doing that, we may cut off Mr.
Gillman's examinati->n.

8ut I thirk we will let him begin, at least in the
technical ars=as.

Ms. Fichter, I would assume, would ask questions
in any o*her areas that you may have.

MS. PICHIER: Okay.

MR, CONNOR: Mr. Chairman, then we ask two things:

One, tha: Ms. Fichter be held directly responsible
Zor his conduct in the event that he attempts to stray away.

CHAIRMAN BECHEOEFER: That's what the rules say.

MR, CONNOR: But you haven't told her that, and
she has a habit of misunderstanding the King's English. So
I want to maike that very clear.

CHAIRMAN BECHHOEFER: Yes, that's correct. You
are responsible for Mr, Gillman's conduct of the cross-
@xaminat ‘on.

MZ. CONNOR: The other point 1 was coing to make ~--

CIFATIRMAN SECHHOUEFER: That's very clear from the

1425 015
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rales,

MR, CONMCR: The other point I was going to bring
up anywey, since tris is a Board contention, and inainuch as
vesterday was taler up by rather prolonged cross-examination,
again we are going to request that the Board begin the
questioring of cur panel onthe theory that more direct and
straigat lorward questions could be asked, and the record made,
so that it would be unnecessary to take all of these long
pauses and wanderirgs around to try to get to various points.

This has heen done in many other cases, and I think
it would be appropriate in this case, particularly in view
of the factual situation here. We would request that this
order be followed.

MS. FICETER: I would object to Mr. Connor saying
there were many long pauses yesterday. I think there
Z#ere maybe two or taree. [ don't believe there were many
long pauses, at laeast not caused by myself, anyuly} Cause

oy objections, maybe.

(The Board conferring.) : . I

CAAIRMAN BECHHCEFER: The Board would prefer to |
go with the usual orcer and have the parties conduct ,
questicning fast. The Board will try to f£fill in any gaps
that wa see,

MR. CONNOR: I will ask the witnesses to take

the stand.

1425 016
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CHAIRMAN BECHHOEF2k: Have all of them been sworn?
I can’t remexber.

ME, CONNCR: Let me say what we're golng to do here |
Lecause there's a technicality as to Revision 13 that I want
to clari v on the record, and see how the Board wants to
handle it.

As we have previously stated in our notice to the
Board an< the parties, as recently as our letter of October
3Cth, ouw: witnesses will be Mr. Borjmann who, of course, is
the quarterbacx uf the panel and the Company spokesman; Mr.
¥elvin Abrame, Director of the FPire Research Department,
Construction Technoicgy Laboratories of Portland Cement
Association, the gentleman seated to my left; and the other
witness 1s Mr. Robert E. Cotta, Senior Electrical Projoct‘
Engineer of fargent & Lundy Company, the gentleman seated
tiiere on my right.

Their affidavits have been previously furnished
to the Board, both with the motion for summary disposition
and again on September 28, 1979, all as noted in our lettex
to the Board dated October 30, 1979.

The fire protection code and Revisions 1 through 12
theracf, are alreadv in the record as part of Applicant's
Exhibit ..

The new and pertinent revisions are numbers 13 and

14, which have here:.ofore been sent to the Board and the

_ partiss on July 13, 1979 and August 31, 1979. respes ctively.

1425 01/
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ldsp ¥ Mrx. Barth sesterday offered Revision 13 as part
‘ Aspl 2 ] 2f the -~:tafi{'s evideace, which has now been physically
\
fls wel 2 1, incorpovate  into th2 transcript of the record following

transcript rage 3244,
g ; We wou.d note however, that we have checked this

. - ' yawvision 13 as it :poears there, and apparentlv in xeroxing,

= , ©harts I3 ard 57 were inadv.rtently omitted.
a I I don't think they have any particular probitive

value, ¢nd they are in the copies we sent to the board and

(15

parties.

We also reat to the board and parties alcng

o

i with Revisicn 13 a correction page which was included in it
| .
Zdated the same date as it was transmitted, July 13, 1979.

This documert also was not included in the staff's offer

-

to

vesterday.
S50 we would ask the board how it would prefer to
I nave this marked; tciace everybody already has a copy, it

il might be the simplest way simply to mark Revision 13 as

. i8 |
1o i amended and corrected as Staff's Exhibit -- Applicant's
. 20 ! Exhibit 7 ard revicsion 14 as Applicant's Exhibit 8 for
21 J identification for purposes of clarity in the record.
22 i But here again we can do this any number of ways,
23 1 and I would simply ask the board how it would prefer it.
» ; (Board ccnferring.)
. "R CHAIPMAN BECHHOEFER: The board agrees that the

1425 018
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method ou “ust propssed is fine. The Exhibit -~ the revised
AmMandmer £ 1 I thinrk would be better as a whole document

which -- rather than, I guess, two or three pages separate,
isolated from every.hing else. )

Trey wil.. appear in the record twice then, but
that .s not too significanc.

Sc is vour --

MK, CONNOR: And with that introduction, I would
ask tha: Revision .2 as described be marked for identification
as Appl.cant's Exh.bit 7 and Revision 14 be marked for
identif cation as ipilicant's Exhibit 8. And Mr. Wetterhahn
will give ceopies to the reporter at this time. Everybody
else has received, as far as I know, copies.

CEAIRMAN BECHHOEFER: Any objections to this?

ME. FICHTER: No obZection.

MR, CCHMCR: That is just for identification.

CEAIRMAN BEICHHOEFER: Without objection, that is
€0 ordered.

(The above-mentioned document,
Revision 17, was marked as
Applicant's BExhibit 7 for
identification.)

(The above-mentioned document,
Revision 14, was marked as
Applicant's Exh:bit 8 for

identi ‘lcatioa.)

1425 019
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M:, CCNNOR: May I request that Mr., Abrams and
ir. Cotia e swcrn. Mr, Borgmann has already been sworn.

{Ecard conferring.)

CI ATRMAN RECHHOEFER: My fellow board members
have to.d me that they have nc% actually received the Fire
Protection Ivaluat:on Report. I have. and I know that they

are on t-he certificate of service, but anyway I got it. But

they teil me they have never received a full copy of that,
so we wondered whether copies could be made available --
an extra cory could be made available to each of them.

MF. CONNOR: I can only say for the record, our
zransmiirtal record of July 13 reflects distribution to the
“hree hoard member: first and then to other people,

CEAIRMAN ICHHOEFER: I realize that.

MF. CCHNOR: We have, I think, a couple of othex
coplies wa cen provide today.

(Counsel handing documents to board.)

(toard conferring.)

CEAIRMAN BECHHOEFEK: Okay. I think two of “he
Witnesses --

MF, CONNOR: I just asked that Mr, Cotta and
Mr. Abrems .2 SwWOrT.

Whereup~n,
E. A. BORGMANN

was called as a witness, and having been previously duly

1425 020
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sworn, was =z2xamined and testified as follows:
and
Whereupon,
ROBERT E. COTTA
and
MELVIN S. ABRAMS
were czlled as witnesses, and having been first duly sworn,
were examined and testified as follows:
DIRECT EXAMINATION

37 MR, CONNOR:

Q M7. Abrans, did you prepare an affidavit, including
your profes:ional qualifications and your summary of
Revision 13 in this proceeding?

A (Witness Abrams) VYes.

2 Ic that :che document that I previously referred to
as having been transmitted to the board and parties on
Jomtember 28, 197¢?

A Zes.

Q And is that document true and correct?

A Yes,

MR. CONNOR: May I request that this document
consist:ng ¢f four pages be physically incorporated in the
transcript of this proceeding at this point as if read for
the purposes of setting forth the qualifications of

Ar. Abrams and tne summary of Revision 13.

1425 021
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CHAIRMAN BZCHHOEFER: Any cobjections to that?
ME. FICH™ER:s No.

MI. BARTH The staff has no objections, your

CEAIRMAN BECHHOEFER: Okay, so »rderad.

(ine docuwaent referred to follows.)

1425 122




STATE OF ILLINOIS )
SS.

— S

COOK CQUNTY

AFFIDAVIT OF MELVIN S. ABRAMS

MELVIN S. ABRAMS, being first duly sworn according to
law comes frnrward and states:

l. My name is Melvin S. Abrams. I am employed as
Director, Fire Research Department, Portland Cement Associa-
tion at the Construction Technology Laboratories located in
Skokie, Illinois.

2. I received a Bachelor of Science Degree in Mathematics
from Illinois Institute of Technology in 1955. 1In 1958 I
took graduate courses in the field of mechanics. From 1949
to the present time, I have been employed by the Portland
Cement Association. For.the past 20 years, I have been a
member of the Fire Research Section and have managed the
section since 1970. Ian this position I have carried out a
number of fire test research programs. During the, past 10
vears, an important part of my work has been the inspection,
evaluation and recommendations for repair of numerous fire
damaged structu..s, including nuclear facilities. I am a
member of the American Society of Testing and Materials, the
American Concrete Institute and the lational Fire Protection

Asscciation and am a member of several committees in these

1425 023



organizations dealing with fire test methc. ., fire resistance
and fire protection.

3. In my position as Director of the Fire Research
Department, I directed and witnessed the fire protective
cable tray fire test to evaluate the performance of thermal
insulation material as a fire shield to protect electrical
continuity of cables which was sponsored in part by The
Cincinnati Gas & Electric Company, Dayton Power and Light
Company and Columbus and Southern Ohioc Electric Company. I
prepared the resulting "Fire Protective Cable Tray Fire Test
Report" ("CTL Report") dated June 1979. The materials
utilized, the test equipment, the installation of the specimens
in the furnace, the conduct of the test, the test results,
including observations during and after the test, are com-.
pletely described ia the Report. This Report is true and
co:reét to the best of my knowledge, infcrmation and belief,
and I incorporate it into this affidavit by reference.

4. In summary, the following are my conclusions applicable
to the present contention regarding the cable trays insulated
with three one-inch layers of faowool which were shbjected
to a fire exposure corresponding toc ASTM designation Ell19-
79:

l. Wrapping cable trays with three l-in.
layers of Kaowool blanket thermal in-

sulation protected the circuit continuity

1425 024



of cables in the tray:s for 94 min. No'
short circuits were indicated on the
light panel or by meggering before that
time.

No short circuits occurred at a cable
jacket temperature of ?270C (392F), which
is considered as the maximun con-
tinuous service temperature for
maintaining continuity of this type

of cable jacketing.

Cable Tray 1l was removed from the
furnace 30 min. after the end of the
test. At this time, temperatures of
the cables had increased about SOF

over those at end of test. Cables

were inspected visually, and it was
determined that no damage occurred to
cable jacketing material.

Tray 4 was removed from the furnace
about 3 1/2 hr. after the test was
terminated. Temperatures of the -ables
continued to rise from 100 to 200F for
about 1 1/2 hr. after the test was
terminated. When the tray was removed,

scme cable temperatures were still about

1425 025



the same as those at end of test. A
visual inspection of cables indicated
that there was scme softening of jacket
material. However, one such cable was
meggered and found to have circuit

continuity.

il S lrdons’

Melvin 5. Abrams

Sworn and subscribed to before me this

day of : 1979.

Notary Public

My Commission expires .

1425 026



i

3415

BY MR. CONMOR:
« . Cotte, €id you prepare & documen: eatitled
2Ffidz it (f Rotey: E. Cotta” for use in this proceeding
Mich frglucee a siatement of vour »rofessional cualifications
cioche therete and a summary of the use of Kaowool in this

A (Witress Cotta) Yes.
Q Ard ie the document true and correct?
A Yes.
Mr. CONNOR: May I recuest that this documer :

sonsistine ¢f four pages and an attachment be physically

incorpo.-gdtec into the record of this proceedinc as il

“=ad, raflecting the professional cualification and summary

2pinion of tr. Cotta in this proceeding.

CIAIRMAN DECUHOEFER: Any objections?

-

MF. DARTE: The staff has no objection.

M5. FICHTER: No obiection.
CHARMAN EECHHOEPER: So ordered.

(The document referred to follows.)

1425 027
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STATE OF ILLINOIS )
SS.

COOK COUNTY
AFFIDAVIT OF ROBERT E. COTTA

ROBERT E. COTTA, being first duly sworn acczuding to
law, comes forward and states:

l. My name is Robert E. Cotta. I am employed by
Sargent & Lundy as the [enior E.ectrical Project Engineer
for the Wm. H. Zimmer Nuclear Power Station. In this posi-
tion I oversee the electrical design and cable interiace
betw=za various electrical systems. Specifications for
electrical equipment also fall in my area of responsibility.
In addition, I have participated in the development of fire
protection criteria for cables a.? cable trays and in the
design and observation of various tests relating tu this
equipment.

2. A statement of my professional qualifications is
attached hereto as Exhibit A and is incorporated by reference
herein.

3. With regard to electrical cables and cable trays,

I participated in the development of fire protection cri-
teria and in the development of the Fire Protection Zva uation
Report ("Fire Report") consisting of the Report and 14

revisions which form part of the Application for an operating

028
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license for the Zimmer Station. This Report, as revised,
is, to the best of my knowledge, information and belief,

true and COfrcct and incorporated into this affidavit by

reference.

4. I am familiar with the tests conducted by the
Construction Technology Laboratories ("CTL") of the Portland
Cement Association (Revision 13 to the Fire Report). I
observed the tests and have studied the resulting report
entitled "Fire Protective Cable Tray Fire Test Report."”

This report ‘s true and correct tc the best of my nowledge,
information and belief. The cable trays utilized in the CTL
test are the same type as utilized in the Wm. H. Zimmer
Nuclear Power Station. 1In addition, the type of Kaowool
used in the tests will be the same as utilized at the Zimmer
Station. The method of application utilized in the course
of the tests will also be identical to that used at the Wm.
H. Zimmer Station. Morecver, the cables utilized in the CTL
tests were the same type which will be cocooned in Xauwool
at the Zimmer Station.

5. The 90-minute test period for the CTL test was

determined after consultation with the NRC Staff. It was

*/ It should be noted that Revision 12 which reports on
tests which were run by Husky Products, Inc. for the
Wm. H. Zimmer Staticn from September 1978 through
January 1979 is only being relied upon with regard to
the ampacity measurements for a cocooned cable tray.
In addition, Underwriters Latnratories Test Report
R8758 dated September 6, 1978 entitled "Report on Cable
Raceway Protection Systems, Fire Test Investigation,"”
-while valid, has been superse<ed by the CTL Report con-
tained in Revision 13.
"
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determined on the basis that if this test were passed, a
sufficient degree of fire protection in needed parts of the
Zimmer facility would be provided considering the various
locations . ¥ cable trays, ignition and fuel sources, and
fire detection and fire protection measures at the various
lccations.

6. All cable trays which are to be cocooned will be
wrapped with three cne-inch layers of Kaowool as utilized
in the CTL tests. Cables which pass through cable trays
cocooned with Kaowool have been suitably derated in order
that their design temperatures are not exceeded either in
normal operation or as a result of a postulated fire.

7. The design of the Zimmer Station utilizes concrete
curbs around penetrations of floors through which cable
trays are routed such that any flammable or other liquids
spilled on the floor cannot contact a vertical cable tray or
penetrate into the Kaowool coccon. In addition, when
Kaowool butts to a floor, ceiling or wall, a qualified fire
retardant sealant will be used to further prevent pene-

tration of any flammable ligquid.
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8. Therefore, I conclude Miami Valley Power Project's

Contention 17 is completely lacking in merit.

obert

Sworn and subscribed tu before me this

. — -
- - ¢

- day of - ) , 1979.

e

Notary Public

My Commission expires . O .




STATEMENT OF PROFESSIONAL QUALIFICATIONS
ROBERT E. COTTA
SENIOR ELECTRICAL PROJECT ENGINEER
SARGENT & LUNDY

'My name is Robert E. Cotta and I am the Senior Electrical
Project Engineer for the Wm. H. Zimmer Nuclear Power Station.
My business address is Sargent & Lundy Engineers, >5 E.

Monroe Street, Chicago, Illinois 60603.

As Senior Electrical Project Engineer, my duties are to
oversee the electrical design and the cabling interface
between various electrical systems. Specifications for
electrical equipment also fall in my area of responsibility.

I directed the fire protection aspects of cable tray and
cable design and I participated in the preparation of the
Fire Protection Evaluation Report for the Zimmer Station.

I have completed two years of college level courses at
the University of Michigan and the University of Illinois.

I am a registered professional engineer, having passed the
examination in the State of Illinois, and I am also registered
in the State of Ohio. My work history includes 8 years as a
plant engineer with saveral companies, and several years
working in maintenance and operating groups for utility
companies. I have been with Sargent & Lundy for the past

13 years.
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In 1966 and 1967, I was assigned to the coordinaticn
of electrical drawings for the Nuclear Steam Supply Systems
on boiling water reactor plants. From that time through
1972, I was assigned as the Electrical Project Engineer
and subsequently Senior Electrical Project Engineer on a
two unit boiling water reactor. Iur the past 9 1/2 years,
I have been Senior Electrical Project Engineer assigned to
the Zimmer Station project.

My professional activities include membership on the
Ad Hoc Work Group which developed IEEE 384, "Criteria for
Independence of Class lE Equipment & Circuits," membership
on the Steering Committee cf the IEEE for the Task Force
to develop fire stop standards, past Chairman of the IEEE
Wire ¢ Canle Systems Work Group which developed IEEE 422,
"Guide for the Design & Installation of Cable Systems in
Power Generating Stations,” and presently Chairman of the

Station Design Subcommi’ “=~e of IEEE.
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Bl MR. CONNOR:
2 Mr. Abrams, was the document -- Mr, 3brams and
iz, Cot:ta, you both have been here while I was identifying
the doc ments now icentified as Applicant's Exiib ts 7 and 8.

P (itness Phrams) Yes.
A (Vicness Cotta) Yes.
¢ Mr. Abrame, was the document entitled "Fire
Protective Cable Tray Test Pire," identified as Arplicant's
Ixhibit 7, prapased by you and under vour supervision?

A (Witness Abrams) The last two words are "Fire
Test"™ rather than "rast Pire."”

0 I'm sorry.

A That is iadeed the document identified, ves.

Q “nd does :that include the document containing some
changes dated July 12, 1979, which was included in that -- |
I'm sorrv; tChat's the wrong thing.

Is this document identified as Applicant's Exhibit 7,

your reposrt, true and correct?

A That's correct.

Q Do you adopt it as your testimony in chis proceeding?!

A Thet's correct. {
i
MR. CONNOR: I would recuest that Applicant's Exhibit.

]
|
7 be recucived in evidence in this proceeding. '
|
!

CHAIRMAN BECHMOEPER: Any obiections? |

MR. TELDYAN: VNo objection.
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Mi:, DAETII: The stalf has no objection.

CIATRMAN DECHHOEFER: So orderad.
{The document previously marked
Applicant's Exhibit 7 for
identification, was recaived into
evidence.)

RY MR, CONNOR:

Mz. Borgmnann --

Yes.

-- ware "he documents identified as Revision 13

Pire Protectlion Evaluation Report dated July 13, 1.97%

which wes stbmitted with the Fire Protective Cable Tray Fire

“"est Re xrt rrepared by you and under your supervision?

A

Q

Protect

-

Yes, they were.

And does thaz reflect changes in the general Fire

ion Feport 2s a result of the Fire Protective @le

Tay Te:st conducted by Portland Cement?

A

Qo

2,

Yes, they do.
Ard is that true and ecorrect?
Y=, it is.

MF. CONNCR: I would request tha'. this be received

in evidence at this point as pari of Applicant's Exhibit 7.

CEAIRMAN BEECHTIOEFER: Technic:lly, isn't it in

already, or is that ~-

MR, CONNCR: I beq vour pardon?
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CIHLIRMAN BI'CHHOEFER: Vas

MR. CONNCF: Yes, Do you

CHAIPMAN EIICHEOCFER: No.
it isn't, we'll put .t in.

I »vasn't --

MR, CONNCPR: It wasn't in
prevared by “he Conpany rather than
a0 g0 tcgethar, thcugh

CHAIRMAN RHECHHOEFER: Oh,

MF. CONNCR: They are all

3411

that not offered as part

wvant to mark it as 7-A?

Is it in already? 1If

already becaure it was

Portland Cement. They

okay.

part of revision 13.

CHAIRMAN BUECHBFPER: Oh, I see. Okay. Any

objecticns to incorporating that as

part of Exhibit 7?

MR, FELDMRAW: No objection.

CEAIRMAN BECHEKOEPER: Okay, so ordered.

(The documents mentioned were

incorporated as part of Applicant's

Exhibit 7

for identification and

received into evidence.)

BY MR. CCNWOR:

0 Mr. Borgmann, I here show you Applicant's Exhibit 8,

whaich i revision 14 to the Fire Prutaction Evaluation

Repert and ask you i it was prepared by you and under

vour surerwvision?

A Yes, it ves,

1425 03
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L&)

Ard ie it :zrue and correct?
A Yes, it s,
MP. CONNCR: I would ask that this be received in
avicencs in :his proceeding as Applicant's Exhibit 8.
CHAIRMAN EI’CHHOEFER: Any objections?
MR, FELD'rl: No objecticns, your Honor.
MP. BARTE: The staff has no objection, your
Honer,
CHILIRMAN ERCHHOEPER: Okay, so ordered.
(The document previ usly marked
ags Applicant's F ibit 8 for
iden:zification, was received into
evidence.)
BY MR. CCNMNOR:
9 Mr Borgumann, do you adopt Applicant's Exhibits 7
#ad ¢ tegethor with the affidavits of Mssrs. Cotta
2nd Abrens as the evidence cof “he company in this proceeding
on contenticon 17?
A Yez, I do.
MR. CONNCR: We have no further juestions as to the
identificzaticn of tae drcuments.
I would prcpésc at this time to bring up some of
the mzttars chat th: board askad yesterdav, that is, to

*23pond 0 sime of the questions.
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BY MR, CONNOR:

D I will diract any questions to you, Mr. Por.mann, i
s the cuarterback and ask that you refer them to anyone
vva - ish,

A Okav.

O Yo wiil recidl yesterday that -- I think it
was Dr. Bright wanted to get a definition of ampacity. Can
you provide that fcr the applicant?

A I believe so. Ampacity, as we currently use that
term, is the current carrying capability of a cable that
#ould cause a cable to reach its thermal rating under a
civen et of circurstances under which the cable would be
utilized.

In other words, it is the current rating of the
cable.

MR. BRIGHT: 8o it is a measure of the heating
capacity?

TITNESS BORGMANN: It is expressed in amperes.
so it would have a direct relationship to the heating cavabilit
of the cable according to the 12R law.

BY MR. CONMNOR:

0 Yo1 will recall yesteorday some questions that were
asiked about :he terms Okonite and Okolon as used, for
ezample, in "ixhibit A-5 -- page A-5 of Applicant's Exhibit 7.

Can somecone on the 22nel provide a statement as to what

1425 038
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chese te2rms mean?

A FPirst of all, Okonite, of course, is a manufacturer
and 1t is the compen/'s name. But Okonite is also their
“rade name for their insulation, which is Okolon, and Okolen
.8 merely Okonite Ccitpany's name for hypolon which is
compmon used as a jaciiat over insulation on the cable.

So hypolcn isthe jacket and Okonite is the
.nsulation.

¢ Do thec2 cables meet IEFE 383 standards?

A Yes, they do.

0 Now, Mr, Borgmann, there is some question about
how the cables usec in the fire test described in
Applicart's Exhibit 7 were sdected. Would you state how this
was done?

A We wanted :0 conduct a fire test that would have
as few cuestions as possible, 30 a cable was selected which
both ourselves and our consultants believed to be the most
susceptible to any outside fire; by being susceptible, I'm
talking about the number of conductors znd the thickness
of the insulation.

So we selected a cable which we thought, if it
vassed, it certainly would indicate all of the other cables
would be at least as gcod as far as fire resistence is
concerned.

Q Would the selection of a particular manufacturer of

the cub.es have made any difference in this test?
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A No, it wo..d not because the IEEE standard
sovers -he construction of the cable, and as I indicated
patnre, the use »f rypolon and Okonite -- they ara merely
:rzde nomes +he swure material another manufacturar would
A8€.

Q Tere we > several aquestions =-- many qua2stions
resterduy about the effact of hLaving the cables energized
during » te:s: as to the creation of heat.

Can yov «commant on the effect of energized cables

in terms of neeting the test?

A I'11 try %o pdut it somewhat into perspective. Durin#

=his te it there weres =-- there was outside heat applied to the
cable trays on the order of 7 million btu's per hour, and
calculating backwaids, using conventional textbook heat
-ransfa2ir earations and the actual data that was obtained
aring he test, that 7 million btu's per hour beirg very
conservative, about 30,000 btu's per hour got througn to
the cable, indicating a very, very effective insu.ating
ability of the KRaowool.

New, if the cables were energized, the cables that
711l be enceésed in Kaowool have internally generated heat
2L the -ate of 13 watts per foot.

Ncw, thers was 10 feet of cable tested; so if you
take *he 10 feet, muitiply it by the 13 watts per foot, you

come up with 130 w2i:s that would have been generated inside
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the cables:;converting the 130 watts to watt hours, you come
vp with 444 ptu's rer hour compared to the 30,000 btu's
nar hou. thet weulcd e -- that we calculated coming throuq!
into the carle of tha 7 mill ' ~n that was applied externally.
lcw, assirring a strzight line relationship, which
ngain i: cerzervativa, that would add 81 seconds to the test
cx about 1 mirute :nd 20 seconds.
Se T thirk that pretty well corroborates the
actually, it's

statement that it's on the order of minutes:;

cn the ‘ower order of minutes.

-
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) Mr. Borgmann, there were also questions vec:erday |

18 to rshat was ca.led the fill of cable travs as to the amoung

{
9t Ipace cccupied by cables, as to the heat effects that mighﬁ

axiss., ]
]
]

Can you comment on that as to leading the 90

nipute criterion?

A Well, “rom an uxternal standnoint, we aagree with

the testimcny civen yesterdav, that the effec: would be

O —— e . —

negligible. And it could almost be more advantaceous having f
nore bulk in the cable tray for dissipation of heat. '

From an internal standpoint the amount of fill
would e secondary %o the restriction vlaced on the watts ner
foot, and therefore having the design criteria of how much
heat would be generated per foot would limit the amount of
internally generated hect regardless of the parcent €ill,

¢ Are you saying that there is a second critevion

28 a limitation on the watts per fcot per cable tray that can

axist?
2 Yes, there is., It does exist.
0 Is that a company criterion?
A It’s a Sergent & Lundy criteria, our consultants.

And this is the basis for the design of the cables and cable
trays.

]

c So speaking generi_ally, even if it were possible !

L0 overload == in guotes == a cable tray with cables, it would

P

N
I
no
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still ke subiect to the limitation of watts per foot.
A ell, first of all, I don't want to get to

-

Plvsical lo:ding., We got into that on a prior hearina.
Pus thera‘s a parsical loading limitation which would prevent
physical ovirloadiag, And there is a watts per foot limita-
tion which would prevent cthe thermal overloading.

¢ Let's see., I think one other questicen.

Will any trays which would be wrapped in
c3owool be wrapred in only one or two layers?

r No. #hen we made a decision to do a three hour
tect we madz tha further decision that any cable tray -- a
20 mInuta t2st, T beqg vour pardon. When we maue the decision
to do the 9) minute test we made the further decision that
ny rlace that Kaowool would be used would be done on a
chrue-layer basis,

Anyrlace that Kaowool was being nsed and will be
vsed at Zimmer w.ull bDe three inches and have the 30 minute
rating,.

o And that was statad in our answer to interro-
satories sone mcnths ago?
A Yes. it was. Our position has been consistent.

Mr., CONNOR: We have no further quescions,

CHAIRMAN BECHHOEFFR: We're ready for cross-

axamination.

M8, FPICHTER: Mr. Gillman will be standing near
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the wiruess2s there2, and I would anpreciate it il the
witnes=z2s would sreak up because he has somevhat of a
Fearing nroolem,

MR, CCNMOR: Can't the Interrcgator use the
micronhone?

MR, “ELDMAN: !le can't hear them, that's the

problem,
CROESS~EXAMINATION
BY /iR. GILLMAN:
C Would you gentlemen please randomly pick points

on 31 orepara2d daota summary and qraph, which are the two
cages I passed out --

MR, CONNOR: Objection.

MR. BARTI: Mr, (Chairman, I can't hear the
ceacleman, I think maybe if he'd take the toothpick out
cf nis mouth I coulid hear him a little better. But with his
“ack tc me and muttering, I can't hear him.

CHAIRMAN BECHHOEFER: How far does that micro-
chone co? Jow far will that stretch?

(Pause.)

BY MR, GILLMAN:

¢ To szart, would you gentlemen pleasa randomlv
picik r£oints on our prepared data summary and graph, which
22 cn2 two paces I passed out, and I'd like you to check

tnam a¢ains: the diata in the PCA test.
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Now latar on I'm going to chalienge you to point
JGt any errors in this data summary and qraph.

MR. CONNOR: Objection.

MR. 2ARTH: ©Sir, T can't see the witnesses
L2cause couisel is standing between me and the witnesses.

MKk, TAJVHAUSER: I'm having the same problem
vith Mr, Coanor, if he would sit down.

MR, BARTH: Sir, this is creating enormous
croblems,

MS., FICHTER: I believe other counsel have stood
over here and guas:ioned the witnesses. Y don't see any
problems wich that,

MR. 3ARTH: I do,

MR, CONNOR: I would now like to make an objec-
tion:

One, that was an impossibly compound guestion,
and it was 10t a guestion at all, asking to randomlv nick
cata points, so zhat the question is defective to beain with.

Mr. Gillman should know ==

MR, GILLMAN: I intended maybe ==

MR, CONNOR: If you'll let me finish my objection
oefore interrupting.

-= chat he should not -- he should ask a single
quescion of a witness on a svecific point, or ask a general

cuestion calling for a svecific answer.
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2ut our main objection goes very simnly to the
‘act that :thie Boerd put out an order to this Intervencr
fettinc down soma 7sound rules. This morning we have been
Givean cometiing tha: nchody has even had a chance to look at.
We got it after the hearing started at nine o’clock. And
ve don’'t know what’s in it,

But now all of a sudden, the Intervenor comes
out of the closet with some data points that they now want
us to analyze for them and immediately compare to a rercort
that we have put in consisting of about an inch of material.

Now we submit that this is totally improover
under any of the Commission's rules, and that even for
In*arvenors the NRC proceedings do not require this %ind of
abuse of tha prccess,

Thev did not bring any of this forward, they
Cid not resoond to any of our discovery., Now they want to
cowe in with somethiac they probably worked up last nicht
and bring it up. This is totally unfair. Thers is no
notice zo us. 2And I'm just too sorry for them that they
cannct follow the procedures. But 1 4o not belisve the
Applicant has to be subjected to this tyne of unethical and
improrer conducc.

And we object on the basis of the Board's order
that aavthing that we're going to use had to he to us by

November 2t7h, not by the morning of November the 15th,
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MR. BARTH: The Staff supvorts and endorses
Wiat Mr. Connor says, Your Honor, fully.

We taka it very seriously.

{The Board eonferring.)

CHAIPMAN BECHHOEFER: The Board thinks that
questicnad a.ong this line should be asked on a gquestion and
answer basis, not Ly asking the panel to just analyze a

graph., I'm not sure thay can sit down and do chat immediate-

ly.

S — ——— —— . . S——— -~ . o . .

Could you ask them specific questions and

svecific answers? Iz it possible to do it that way? Try

to ask wpecific guestions so that they can resrvond with
dafinite answers,

I think the broad general survey of the graph is

unfair when they haven't Lad a chance to lock at it and i

aiyze it, and they can't just sit there and in five minutes
determine thiz, I don't think.

So he may ask guestions, but not along the line

of just 'is this graph accurate' or....
MR. CONNOR: Are you overruling my objection on
the usae of :hese two pieces of paper?

CHATRMAN BECHHOEFPER: No,

— . s

Ha can ask questions on the basis of these using
tham as his notes,

MR. CONNOR: I would like a specific ruling
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because it the Poard is going to rescind its previous
‘rlaer, I think that should be in the record,

CHAIRNAN BECHHOEFER: Well, I think they advised
that thase piecis of paper, for one thing, were not in
axistencs =-

MR, ZCMNOR: TI'm sorry, I couldn't understand vou.

CHYAIRMAII 2ECHHOEFER: These pileces of paper were
nct in axistence cn the Ath or 9th.

MR, CCNNOR: The Board ordered them to give us
any mararials Lhey were going to use on cross—examination,
and they didn't do it, And it the Board is now rescinding
Zhat =~

CHAIRYAN BECHHOEFER: The Board said if they
had it in their possession at the time,

MR. CCNNOR: Exception.

CHAIRMAN BECHHOEFER: Pardca?

MR, CCNNOR: Exception,

CHAIRVMAN BECHHOEFER: Well, read ny order.

MR, CCNNOR: Then wea claim surprise.

We demand to know that before this line cf
questicning may proceed that some indication be given to us
as to what is intended ¢y this line of what these points on
a piace of papur mean. And they may be absclutely innocent.
I doubt i%, but I don’'t know.

And T do not think it is fair under any standard
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of ev.dence Zor some people to come in at the last minute
“here discovery rules apply and start saying 'you've got to
ntsrprat these jumbers, Mr. Witness' when they have given
absolutely .0 notice whatsoever,

CHAIRMAN CSECHHOEFER: I think, Mr. Gillman, you !
“ould cive che pire. an idea of what -- where you're driving
Or whers you're joing, so that we can see what the frame of
these cuestions, where they fall in.

I do think that in order for these people to
answer the au“sticns they will have to know what you're
trying 20 drive at,

S2 could you make an explanation, or could Ms.
Fichtar, either one of you?

MR, GILLMAN: VYes, sir,

The data on this, on the graph, is data from
thermocouplas 13, 49, 31 and 67, end these are thermocouples
located on :he bottums of each cable tray on the outside of
the cable.

I contand that they measure furnace temperature.
Thermocsupl=s 13 z2ad 31 on the upper two trays ire p.ottad
on the grapna. Now these are the lower two curves on the
grash, and they show extremely wide variance from the
ASTM E 119, a standard data curve for furnace tamperatures,

And I ~ontend that the upper two cabla trays

w2re no: sunjected to ASTM E 119 standard temperatures in the

1425 049



;’ﬂpb 9

e

3432

Zire tast,

(The Fcard conferring,)

MR. GILIMAN: Thermocouples 13, 31, 49 and 67
Are in the :nermoccuple location number 13, and that's
indicaad ca page 35 of the Portland Cement Association
Y@port, which is ¥Figure 15, Thermocouple Locations,.

I'mn asking that the points on the graph be picked
At random -~ let's say one or two or three points =-- just to
be cherked acainst :the temperature records and the table 3
on page 24 of the Portland Cement Association report. And
I simply Qant.d tc give the gentlemen some time to possibly
chack “or any points that were plotted in error.

MR. CONNOR: If the Board please, this hardly --
LI all they're talking about on one of the points is the
variations from the ASTM E 119 thing, it appears in our
Table -, It's already listed there. And it's well within
:he range for these tusts,

If that's all it is, there's nothing to that,
We'va zlready set it forth in Table 3.

Secondly, I simply don't understand the reference
o Figure 15, the one on page 33. For example, thermocouple
21, 49 and 29 don't even appear there, so there's no founda-
tion for whatever we're getting at here.

I'm lecking at thormocouple 13 on pace 33, and as

T r®ad it, as I lcok at it, that happens to be on the outside
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of tha Xacwcol. I would expect it to be rather hot. I
may be raading chet incorrectly.

So T'm not at all sure what we aras trying to get ‘
A%t herc othar thar having us read the report to this gontlcnad
Pacausn he obviou:ly doesn't understand it. And it seems to
me thac this is nct some*hing that the Board should consider.

If it's something the Board wants to get into,
fine, sk the guestion., But obviously approaching it this
way by zaying "lock at my data points', we will say 'ves, it
appears in our tabls 3', for example, is hardly cross-
@xamin-tion that vouald help this Board reach a decision.

So I submit there is no foundation for this line.

(The Poard conferring.)

MR, GILLMAN: Your Honor, page 22 has Table 1,
which '3 the location and thermocouple numbers. It indicates
thet, 3 I said, tharmocouples 13, 31, 49 anu 67 are in
locaticn number 12 on page 33 in the figure 15, which is
thermccouple locations.

Furtharmore there is no record of the raw

furnace tenrperature data because the Portland Cement

Association repurt states that there were eight furnace

thermocouplas, and the data for the eight furnace thermo-
couple2 is not vresant in the Portland Cement Association

rapore.

And furthermore, the locations of the furnacs
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thermocouplas are 20t shown in the Portland Cement Association
raport.

MR. CONMNOR: Your Honor, this is clearly stuff
that skould have bazen brought up on discovery.

{The Brard conferring.)

CHAIRMAN BECHHOEFER: I think Mr, Bright would
like to ask a faw juestions to try to unravel something,

MR, BRICHT: Just one at a time as we go on,

You have figures 28 and 29, page 42 and 43 of
the tesc recort. Jcw you have the furnace atmosphere conti>l
temperacure. zons :wo and zone three.

Could rmu tell me where zone two and zone three
i3, say, in relationship to figure 26, which is the end view
of the cable trays?

WITNESS ABRAMS: What was the figure number you
rafarrel to, sir?

MR, BRIGHT: Figure 26, just the end view of the
cable trays,

I'm assuming that this is a fairly decent repra-
sancation of the furnace enclosure,

WITNESS ABRAMS: That is a cross-section view of
the furnace in the area where the trays are located,

In rassponge to your question, zones two and
cthree are within the ten foot zone in which the fire was

applied to “he travs, in that ten foot zone.
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mpblz | MR. 3RIGHT: So the zones refer to horizontal,
WITNZSE ABRAMS: Yes. They occur -- they refer
to the cen foot space between the end walls that contain the
‘ire whore 'he rrays were axpose. -~ *he firs from one end
to the »ther, that zone two and three for this test.
ead
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MR, BRIGE?: So thers is no measurement >f any kind

. of tewnerz curs differsntial bestween the top and the bottom of

thiz arrangsmart?
WI'NESS AJRAMS: Yes, there are measvrements. The

array of thermocouplaes in zone 2 and 3 to measure tamperatures

| ard control the fire are the spurs, both through the 10 foot

. ilengzh centaining tha fire and in a vertical separation to

sample temperatures ilso in the vertical direction in the fire

.| zone.

MR. BRIGHYT: These are the thermocouples that are
on the trays :chemselves?

WITNESS A3FAMS: Absolutely not, sir. The gentleman
who expl2ined that tie thermocouples on the tray represent
furnace atmospheric temperature was completely in error. The

furnace atmosphera taermocouples are jot on the trays. They're

. in the fvrnace itaelf at various spaces, and they are differ-

et than the zhiarmocouvples that are used to measure the

tamperatucres on the trays on the wires or what we call the
18 thermccouples that were used for each tray, as designated
in tha 18 thermocoupla locations.

The thermocouples that are used for furnace
atmosphera meisurement have to meet certain requirements which

are gpellad out in tae E119 standard, which it zppears to me

. w2s not read by Mr. Gillman when he made the statement that

che thermacounles that he has plotted, numbers 13 through 67,
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| Teaserature Information, paragraph 2, beginning with Table 4.
| Table 4 Llsts temperatures information, and I'm reading from

that parajraph:
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those fou: on the bottom of the Raowool on each of the “rays
recresents the Iurnace atmosp!ere temperature, they do not.

MR. BRIGHT: Well, this is a little puzzling. 1Is

WITNESS ABRAMS: At what point are you referring to
six?

MR. BRIGHT: Well, the discrepancy between the
Leccom of both trays 1 and 2 and the bottoms of trays 4 and 2.

WITNESS AD/AAMS: Yes. May I refer you to a statement

MR, BRICHT: Please do.

WITNESS ABRAMS: On page 17, under the heading

"Table 4 lists temperature information for the 72

:heriocovples at 90 minutes and at end of taest. Although

the Turnasce atmosphere temperature was closely controlled
“o the standard fire of ASTM designation E119, and even
thouch efforts were made to separate trays from sach
othe- as much as possible, highar temperatures were

meas red on the bottom trays 3 and 4 than on top trays

1 an: 2, @Evidently, bottom trays acted as a heat shield
for -op trays. As noted in Pigure 26, bottom trays

wvere fairly close to the burners of the furnace."

1425 055
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ih2 ocowrrence of the difference in temperature
3 beu: noted and reasons suggested for them in the report.
im de s pet in any wav inval idate the statement that
“ha AST tine-temperature curve control temperitures were
will wiaidn the limics allowed in ASTM-E1l9. Those
Jdiffgretuces are given in Table 3, and those ar: well within
“he liuw‘ts allowed by the Standard.

MR. BRICET: This Standard E119, is this standard
configuration as well as standard time-tempera:ure curve?

WITNESS ’IRAMS: What do you mean by standard
cenfiguration, sirc?

MR, BRIGHT: The way the four trays were lzid in

=3

thera.
WITNESS ABRAMS: No. The standard does not
address the position of the specimer in the furnace.
MR. BRIGET: Okay. 8o would it be fair to say --
without leading ,ou ‘n any way =-- that the bottom two trays
re : certainly rerlect the quality of insulation that Kaowool
yives at the temveratures that follow the Ell3, whereas the
“op two apparently have been shielded a bit, and have not
been suljectsd to as hich a temperature due to the configura-
tion of the vay they ware put ia there?
VITNESS ADRAMS: The bottoa two travs were

protanly subjacted to higher tamperatures than would normally

- Fe consrdered to be the temperatures of t?ﬂieﬁjndaﬁfécurve,
|
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cacause of their cliose proximity to the burners in the
furnace.

The top two trays are removed some distance by
paysica' necegsity from the position of the burners. And,
as vou -"ave 3tated, the bottom two trays would shield those
trays [-om Feat o some extent.

1£ such a configuration were found in practice,
the same thing would probably be true.

£o that i3 true.

FR. BRIUIT: Well, if we threw away the results
from trays 1 and 2 and merely considered trays 3 and 4, what
would b. your conzlusion as to the insulating value of
Kaowool®

WITNESS ASRAMB: My conclusion would be that the
results that are stated would be the same, that the failures
would have cccurred ian those two bottom trays as they are
Teportec here and &t the times they would have basically
as given in the report here.

¥R. BRIGHT: And the presence of the two upper
irays wouldr’t necessarily have made any difference, as far
as the lower trays ware concernaed?

WITNESS !3RAMS: I can't answer that completely,
secause 1f the top two trays were not there tha positioning
o the Ddotton two trays may have changsd. orobably would

rave chunged.
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The positions of the trays were determined only
cn zha ;aysical size of the furnace, the physical size of the
truys, aod the best way to put them in the furnace to get
she mos: space between them and still get representative
nETM teuts, and the Lest heat flow that possibly could have
bean effected in the tast.

8o I can't say that just arbitrarily rsmoving the
top two would give you exactly the same situations of every
cheractoristic of the test {f they were not there, as the
vottom two are coacernad.

MR, BRICHT: Well, I'm not familiar with the
Cotails »f what this ASTM-E1l9 is. What's the objective hexe?
In it to subject the thing to a certain Btu input, or is it
to have an atmosphere in which a certain timo-tc-p.:ituro
cuwrve is followed?

WITNESS ABRAMS: That is correct. It is a test
the valllity of which iz based on a temperature-time regime
which ig clearly stated in the Standard, and which is given
in detail 4in the report in Table 3.

It does not depend on the heat input. If you want
to have a valid ASTM test insofar as the time-temperature or
tle rempurature-time regime is concerned, then you have to
Lo within certain linite of the temperatur s which they ask
veu Ty vy to meet., Thelimits are given because it is

virtually impossidie to stay right on the curve in every part
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of the furnzce, =0 vou average all the measurements vou make
aad wmaks ad-ustwents to try to stay on the curve.

They specifically cpell out limits that you have
2o he within, using the tamperature information that you get
Imom L corcrol tuermocouples. And if you ars within there,
7ou havae a valid AGT™ test.

MR. BRIGHT: Thank you.

(The Board conferring.)

MR. BRIGHT: Mr. Gillman, to the just casual
coserver here it would appear that your line of questioning
will be to =stablich that the upper two trays did not
atperia-ce the test conditions, and are you also trying to
say that this invalidates the results obtained from trays
3 and 4?

MR. CILLMAN: Well, sir, AS'M-E119, nderwriters
Laboratory, and the National Fire Protection Association have
a standezd for fire tests which is that the exposed surface
area of the material be 180 wuare feet. It's only -~

¥R. BRICHT: The exposed surface?

MR, GILLHAB:_ Sorry, sir?

MR. ERICHAT: The exposed surface?

MR. GILLMAN: In other words, the toctal surfacas
avea axosed to fire in a fire test must be 180 square feet

to qual.fy the msterial. If only two cable trays in this

iC2% su.tained the ASTM temperature, the surface area of

O I——
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Lhes2 tvo zable Lrayo will be less than 130 square feet. So

'

h 1

oy

€ squere {ee: surface area of Xaowool will not have

"
o

-

aen axyosed Lo AS5TYM standards.

t

MR. BARTI: Mr. Chairman, to follow up Mr. 3right's
qugstiocn, counsal for the Staff would request that the

vaguirement Jor :the 130 squcre feet of surface area be

velerencad as to ths proper section of the ASTM standard. Thisi

zhould f-llow the st2tement of the guestioner.
IATRMAN BECHHOEFER: Do you have the section that
reouires that? Can you give a reference?

MR. GILL4AN: No, sir, I can't. This information

23 impacted to me >y the witness we would have had for this
concention, and I have not seen the figure. I believe it is
crustworthy informa:ion.

MR. BARTH: I point out, sir, that Section 13.1
cays that the arsa axposed to fire shall not be less than
100 feet square.

This is the problem, of course, Mr. Chairman, which
goes over and beycnd proper discovery, which is why the Staff
asked for discovery, why the power company asked for discovery,
why we asked who the experts were, so they could put them cn
wike any affirmative case they want.

I'm not certain this is really speeding up the
proceediig, as the Chairman suggested it would, sir.

MR. CONNCR: Mr. Chairman, this has been going on

1425 060
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vitrass the exact cuestion, and find out, rather than take

all

be ablz to show by what he heard from somebody someplace,

mavoe?

take about a -~ wall, we'll break until ten minutes of. We

want to talk over s=ome of these things.

3443

-= vou know, tlere have been long conferences.
Why not ask the witnesses -- why no= have Dr. Brith

the witnass how che atandard applies, and ‘ind out. And

not at all sure that anybecdy has ever established that

four trays do rot meat tne ASTM Standard. Let's ask the

thi: time guaessing what Mr. Gillman might or might not

{Tha Board conferring,)

CHAIRMAN 3ECHHOEFER: The Board thinks we will

(Recessz.)
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CHAIRMAN BECHHOEFER: Back on the record.

Mr. Srichc has a few more questions he would like
to lemd off with.

MR, BARTil: Sir could I ask that the expert in
dilffere tial equations move somehow so I can see the
witness:s.

CHAIRMAN BECHNOEFER: During the period of time
when Mr. Bright is ~sking questions, he can move anyway.
Otherwie, he mav have to use the microphone, but --

MR. BRIGHT: Let's see, Mr. Lorgmann --

WITNESS DORGMANN: Yes, sir.

F. BRIGIT: I am personally not familiar with all
of the ramifications of the test, the required conditions
thereto.

Now, it appears that Mr, Gillman has a concern
about tie actual square footage. How is that expressed in
che tes recuirements?

WITNESS BORGMANN: 1I'd like Mr, Abrams to
answer these; he's the expert un the test.

MF, BRIGHT: Fine, any one of you.

WITNESS ABRAMS: The document which was referred to
a3 giving the requirements for exposure area was P 119, ASTM
113 and a similar NFPA standard and an Underwriters Laboratory
gtandar- that. was basically the same.

Those three standards that he referred to basically
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~contain the same irformation.

This test standard, and I would like to read for

vous 2d. ‘ication, if I may, the introduction so you can
ast some idea of wrat it is purporting to do --

MR, BRIGHT: Please do.

WITNESS ADRAMS: == and then specifically home
in on tie area quaction.

The stancard -- the E 119 standard document is
oatitied "Standard Methods of Pire Tests of Building
Construction and Meterials.”

The introduction states: "The performance of
wnlls, columns, ané other buiiding members under fire;
exposur«= conditions is an item of major importance in
securinc constructions that are safe and that are not a

menace to neighboring structures nor to the public.

"Pecognition of this is registered in the codes of

many authorities, nmnicipal and others.
"It is important to secure a balance of the
many units in a sirgle building and of buildings of like

character and use in a community and also to promote

uniformity in recuirements of various authorities throuchout

.he country.

"To do thkis it i mecessary that the fire resistent

rrocerc.es of materials and assemblies be measured and

snecifiod according to a common standard expressed in terms

=
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that ar. applicable alike to a wide variety of materials,
sitvati.ng and conditions of exposure.

"S$uch a ctandard is found in the methods that
“oliow: thev prescribe a standard exposing fire of controlled
eent nd severityv. Performance is defined as the period
of resi itence tc svtandard exposure elapsing before the first
crizica point of bhehavior is observed.

"tesults are reported in units in which field
axposur s can be indyed and expressed. The methods may be
cited a- a standarc fire test, and performance or expcsure
shall b» exprassed as 'two hours, six hours, half-hour,'
ez cetera.

"When a factor of safety exceeding that inherent
in the :est cond'tions is desired, a proportional increase
should e made in the specified time classification period.”

That defines, basically, what is defined in this
narticular standard.

Please nota that it said there are a number of
zest mechods that apoly to different parts of a structure
and materials in a structure. There is not one single
method _n here, There are several methods.

Now, the racquirements for area of exposure are
unicue o each of trhese particular tests. The 180 square
feet whh ch was cited as that required is specifically
defined under the saction that deals with floors and roofs,

rests Zor floors and roofs, which is -- and the size of -~
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and characeristizs of srecimens which are reauired to be

tested i1nder the tests €for floors and roofs, I read in

[ %)

5.1: ‘'The area e:posed to fires shall be not less than
130 squire i2et, w.th neither dimension less than 12 feet:."

S¢ the recuirement of 180 square feet is not
anplicasle to the test under concern.

Also other areas given have to do with walls which
are 100 squere fee*, which is a completely different test.
Taere ar2 no area rejyuirements for the kind of test -"*hich
waS run and reported in this particular document, the
raport vnich I wrote and presented here.

MF. BRIGHT: You mean that there is no dimensional
tast fo- insulation except for thickness, perhaps?

WITNESS AGRAMS: I'm not even sure there is a test
for tha:.

ME, BRIGHT: I mean ordinarily it is a matter of
aven g2:ting R values.

Trere is a thickness involved,

WITNESS ABRAMS: I assume you're talking about
an insulatica type'mlue; that is not a part of the standard.
The choice cf E 11¢Y as a test method for the test which
was repoctecd here, I would presume is because the time-
tempoera -are :=xpcsure alluded to in the introduction is an

girtreme v severe, universally used time-temperature regime.

It has a basis in fact “hat represents certain
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zhings, and o mv knowledge there is no other standard

shat co-cairs a tirme-temperature regime which is applicable
o cons_cuction material that is more severe than this.

7% is m  imyrassion and opinion that this recime is probably
“ar mor. severe than you wouléd normally get in a situation
iavolviia ceble travs.

MF, BRIGHT: Well, let me see if I can recapitulate
just a _ittle bit.

Ycu say there are no applicable standards insofar
as curfice area 1s concerned.

WITNES3 ABRAMS: Not for cable trays and
not contained in this standard.

ME, BRIGIT: So your objective in going to E 119
was to cake the time-temperature curve, which as you
characterized it,was a very tough cne; perhaps we could put
it that way.

Ard in dcing this test, you took a typical cable
tray with a typical fill and you were actually determining
then the insulatinc value of Xaowool in this situation when
zabject»d to the E 119 time-temperature relationship.

WITNEES ABRAMS: That is basically correct, except
{ did n»ot ctoose the test, sir.

ME. BRIGHET: Well, by "you" I mean whoever amongst

e out chere makes these momentous decisions.

WITNESS 'BRAMS: Yes, sir, basically you are
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(3oard conferring.)

MR. BRIGRI: So when you are referring =-- I just
vant to make .his ateolutely clear. When you talk abcut
the £ 1 0 test, vou are talking only about the time-
temreraiure relacionshiop that is layed out in those
test specifications.

WITHESS ABRAMS: That is not absolutely correct.
“lere az2 otner previsions in the use of the test, even
L7 you oOrly use tre time-temperature regime, that are spelled
out and should be fcllowed.

MR BRIGET: What are those” Could you --

WITNESE RBRAMS: How you measure the furnace
atmosphore temperatures, the thermocouples that have to be
used £or that purpose; the representation of th e end
poinc lv terms of cne and a half hours or 90 minutes, which
alsc is che way they indicate you have to spell out the
results of the test.

Those things also apply and were followed as they
appliad to the test that we performed.

MR. BRIGFT: Would it be your testimony that
due to “h2 shielding -- apparently the shielding effect of
-z DOC.om two trays that the real test was run on the
totiom :wo trays.

WITNESS A3RAMS: I would respond to your question,

o

I uncaerstand it correcctly, *hat the bottom two trays in

M
“~
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the tes:, Decause of the fact that four were tested in the
conficguration, they vJere exposed tc a much more severe
environient, and did indeed, as stated in the report,
affectively shieléd the top two trays to some extent.

ME, BRIGIT: I quess my --what I'm tryina to find
out for the record 3: did at least two travs show a 90
minute ralue that would be used by, say, the gentlemen who
“®'e haeve fcr the staff yesterday in either approving or
disapproving the use of this Xaowool?

WITNESS ABRAMS: Absolutely. The 94 minutes to
cndlof :ast when the failure cccurred is based on
irforma ion obtained from the bottom two trays.

Sc they were the ones that were most critically
affectel in the fire test.

(Eoard conferring.)

CEATRMAN BECHHOEFER: I have a question to add:
would -- if the tast only included trays three and four and
you got the resulte vy *: got, would that have been sufficient
to comp'y with the requirement for tests, according to the
E 1197

If you only have the two trays, trays three and
our --

WITNESS ABRAMS: Tt's very difficult to respond
completc ly to vour cuestion, sir, because we would have run

A comew at different test if only two trays were requested to
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dspld be :est .d.

They wight have been positioned differently in the
furnace and could have very easily had a better performance
than th twe trays that we tested at the bottom of the
four trys.

Hcwever, it appears to me, to the best of my
knowled~e, that if w2 had run only the two trays as shown
here, L .e reszults weala have been similar to what we
reportei for the four trays.

CEAIRMAN BECHHOEFER: Well, would it have complied
with th: E 119 test standards to just use the two trays?

WITNESS ABRAMS: Oh, yes, absolutely.

CEAIRMAN BZCHHOEFER: This is what I'm trying to
14 i} find out.

WITNESS 4BRAMS: Absolutely.

CEAIRMAN BECHHOEFER: Why was the top tray used at

f WITNESS »BRAMS: I can't answer that question.

"3
e

WITNESS BORGMANN. I'll try to answer that. We

wore sncious to have a test run that would preclude a lot of
the questions that we're getting rere at this hewring. I mean
we weant:d the meost rigorous test which would be putting

tiie bot-om trayec in the flame and then have some confiquration
wiiich would be similar tc what is in the plant.

5S¢ by haviag the four trays -- two in the flame

—— e ——————— ———— ———
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and two above it -- it gives a mores representative
picture of some of the installaticns at the station.

Ard also having data on at least two trays, it
veuld piove to the NXC that these in fact did vass and we
dild nect just get ore lucky installation. So it was the
Laelectiin by our engineers and fire engineers that selected
the con’iguration.

CHAIRMAN BECHHOEFER: So the conclusion, even
if trays éne and two did not reet the time-temperature
rogime -hat you were testing for, the test could stiil be
valid en th;ee and four.

WITNESS BORGMANN: Very definitely.

CHAIRMAN BECHHOEFER: I see.

WITNESS BORGMANN: Because 94 minutes was based on
failure of the two lower trays upon which the fire impinged.

(3oard =on“erring.)

MR. CILLMAN: Your fdonor =-- your Honor --

CHAIRMAN BECHHOEFER: Mr. Giliman, we're back to
you now to == this line of questioning, did it help you
in some of the arcas, at least, that you ware trying to get
irto, or is :there further informatior that you wanted to
oring ovt?

MR. GILLMAN: Mr. Borgmann stated that the test
simulat¢s condition at Zimmer in terms of the arrangement of

cable trays,
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1g yeu lock at figure 26 on rage 40, /ou will note
chat thare is a distance of five inches betweer che adge
0f ke zable trav and the wall of the furnace on either
sida.,

K -

The dic:iance vetween the ~- in the center betwean

the ecallc trays is not cpecified in this figure, the dimensions

en this -- five inches and approximately six or seven

‘nenes in the middle, and then another five inches. There's
wproxinately 20 inches of air flow.

" I Jdon't believe that at Zimmer where cable trays
ars2 §assinq shrough rooms, through walls, that there is only
a 1T to W inch space in which -- for heat to rise upward.

I contend that Mr. Borgmamis statement that the
cabla “ray arrangement as demonstrated in fiqura 26 simulates
the conditionz out at the power plant, the Zimmar power
stakion,

AR, BARTH: Sir, I move to strike the unsworn
testimony of Mr., Gillman.

CHAITMMAN BFCHHOEFER: That's not testimony: it's
an olfer of proof.

“R. CONNOR: !o, sir; no,sir. Objeection to that.
2 has no gualification to make an offer of procf. te's
tascilvisg nbout comething that he isa't qualified to testify

cbsat and which the board has prohibited.

e o

CHRIRMAN JECHHMOEFER: That is not testimony. T asked|
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Mr. Gil.man where e intended to go in his questioning from
here, ¢iven the answars to the guestions we had already
alicited.

MP, BART!': He stated what the distances were in

he plant, sir.

CEAIRNMAN BICHHOEFER: Well, this is what he is
nbviously geing to ask the witne;se:. His statement is
not evi ‘ence, but +this is comparable to an offer of proof.

MF. CONNOPR: Mr. Chairman, thereis a more fundamental
Zacty cheir allecgation is it doesn't meet the ASTM standards.
“7'are he2aring noiscs about five inches here and two inches
zhere, r whatever.

Trereis no foundation; there is no relationship
Lo ¢he #STM E 119.

Without that, why are we listening? I mean, I
don’t know: it could be 1000 yards or it could be zero. .jut
it still weuldn't show anything in terms of meeting the
z2sts tnat were selected to be run here, which contention 19
says wa® not met on Raowool, by the way; ot on cable trays.
35 I siuplv savy that we are wasting our time on maters which
are irr2levant.

{(Board conferring.)

DR, HOOPER: Mr, Borgmann, what is in fact --

waiat was in fact the positioning of the trays in the

furnace  exactly as it was as the positioning of the trays
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“ould ©» in the plunt or ras there a different configuration?
WITNESS HORGMANN: I was not trying <o imply that

ae configuraticn vas exactly that of Zimmer; I was saying

oy

:hat we could have rin this test on one tray.

DF. HCCPY'R: Right.

WITNESS IOIGMANN: We chose to run it on as many
Lrays as: we could within the confinas of the furnace in
wiaich w» conductad the test, and I was mainly indicating
Lihat we were tryinc to protect the cable trays from external
‘ires.

And certzixlv the most severe case would be having
the fire impinging o2 the tray which would be the case of the
two on .he bottom, and I merely indicated that at Zimmer
we do have trays arove trays.

And this would give some indication that the most
vovers .neidents wevld be on the bottom where the flame
would be impinging on the trays. So I was indicating a
“imilar configuration, not implying all dimensions wich
conld not be, due to the confines of the furnace,
cxactly the same as ot the Zimmer Power Plant.

Jut it is certainly representative of a tray over

DR. ECOPER: In other words, you were not trying to
2xactly simulate: you were trying to approximately simulate

ar? do 2s best you can under the circumstances of the

1425 075
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dspil  turnace?

WITNESS DORGMANN: Absolutely; we were tryinag to

8]

2ther s much dat: as we could within the confines of the
' laborat ry that was at our disposal to run these tests.
DF. HOCP.'R: Would you anticipate any great change
in vour conclusionu if the spacing within the furnace was
; : not exactly the spacing within the plant? What would be
| the -- woulé this se2m to be biasing the results in any
way or =not?

WITNESS DORGMANN: T don't believe so. As Mr. Abrams
tastifiad just prior to my statements here, if you ran the
test on one tray or two trays, you could conceivably topositio+
those in the furnace such that it would be a less stringent
test by moving them ocut of the flames.

Sc we think we did everything we could, certainly,
9 demonstrate the most severe condition, which would be
having che flame inpinge on those bottom trays.
| DF. HOOPELR: Then particularly insofar as the
reaguiresents of the = 119 are concerned, this would not
: mike ans difference is to the relative -- the positioning
; of thess units?

WITNESS DCRGMANN: In my opinion, absolutely not.
I'11 as: Mr. Abrams to corroborate my statement.
WITNESS /.B2AMS: That is correct. Theres are

no cpec.fications “c follow irn ASTM 119 concerning the

1425
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positioning of those cable trays.

Dr. HCOPER: Right. Thank vou very much.

CEAIRMAN BACHHOEFER: Maybe w2 avoided some of
zhe objcctions. I think that took care of at least the
latest ine that you suggested.

But you may continue from there. If there are
other m~tters that waren't covered, you may of course pick
them up.

This has to be related to the mlidity of the
cests to preove that :the Kaowool insulation is ademate to meet
the Comnission's requirements.

BY MR. GILLMAN:

o Why didn't you run two tests with two cable
trays in the furnace instead of one test with four cable
trays, T you ars using the ASTM E 119 furnace temperature
standarJs?

MR. CONNOR: Objection. There is no foundation
that the ASTM standard requires using whatever he said,
twe travs instead of four or nne or anyting else. There
3 a premige in there that is unfounded and the question is
irrelevant.

There is no repirement that more than one test is
raquired in any evern:.

MR, BARTY: It is the staff's view that Mr. Connor

has cor:ectly stated the contents of E 119; we agree with

n-
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him, si-.

We cbiject to the question.

{Foard conferring.)

CEAIRMAN P2ZCHHOEFER: Could you repeat the salient
parts o. vour quesi.ion. Really, we didn't hear -- a little
louder; we didn't hezar all of it, unfortunately.

MF, GILLMAN: Yes, sir.

BY MR. GILLMAN:

Q On page 24, table 3, in the third column is shown
the AST E 119 temrerature. Does this apply only to cable
trays t.ree and four and not to cable tmys one and two?

MR, CONNCR: Objection, your Honor. This & a
differe .t question, obviously. Table 3 states on its
face that the average furnace atmosphere control temperature
and var’.ations -- it doesn’t purport to be the temperatures
of cabl: treys.

ME. FICHETER: Your Honor, I'm going to object here.
Ha didn't say "purported” anything. He just asked the witness
to answer the question if it does.

He dicn't say it did; he wants to know that -- what
the withess thinks.

I think these objections are really getting
ridiculous. We're going to be here all day if they
keen ok ecting frivolously like they are.

MR. CONNGCR: If they could ask a question correctly

—— — ————
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2nd sta:e the proYer premise -~ the guestion related to
~empara-ures of the trays. This das not relats to the
cemperacure of the trays on its face. It relaces to average
farnace temperatures.

If they =~an't ask an intelligent gquestion, they
shonldn’'t be allowed to ask any.

(Board conferring.)

MFP. BARTH: Mr. Chairman, we agree with the
whjection tc the cuestion. I would like to point out, because
we are calking about temperatures, that E 119 orovides in
section 3.1 for an average of nine thermocouplas, not a
pvarticu’er measure at any particular point of any particular
tray.

This is not new. The applicant's witnesses have
already testified; they're talking about average tempratures
here., = do not think that the question was proper, nor
does it represent the testimony or E 119.

(Poard conferring.)

CHAIRMAN BECHHOEFER: I think we will overrule
this obiection. I think it's wasting an awful lot of time
naving an objection o every question. The witnesses can
answer. The witness can say exactly what counsel just said --
Lo coun:el, if that is true.

They can answer this kind of question, I think. So

che withess mav answer this cne.




3460

MR. CONNCR: Your Honor, I want to make a comment,
thouch, on the reccrd on your ruling. It is the function of
counsel to try to keep the record clear on specific
content ons, not tc allow the opposing party or the board
Lo g0 o' a wide swesping thing beyond the contentions. Now,
chat iz our duty and our function.

We are objecting very strenuously to any board
ruling that we should not perform this function and allow
anybody to ask anything them can think of that might be
interesting, as has been cverly evident in this case.

Now, we will not withdraw irom that function, and
T will continue to object to any auestions that do not meet
the rules of evidenee, although I, too, would like to get
this hearing over.

CHAIRMAN BECHHOEFER: The witness may answer this
one. You might have to repeat the cuestion if they
didn't remember it.

MR. GILLMAN: Your Honor, I am trying to -- mpeat
the question. Oh.

BY MR, GILLMAN:

Q If the -- wvhy is the ASTM E 119 temperature
enrve 1. sted if Lhermocouples 13 and 31 which indicate the
crbiert furnace tencerature directly underneath cable
<ravs one and two are 25 percent and 37 percent, respectively,

i#88 thin the ASTM E 119 standard for the 90 minuts mark?

1425 078
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asplld { HER. CCHNNOR: I would note that this is a totally
differant gquestion. But because the ch;irman does not
3 ’ went ub o object, I will not object, if the witnesses
can urderstand whatever that cuestion meant.

MP. LaRTH: I cobject, sir, because the staff --
wa have to malke a record upor which you roiple can make a finding
7 ', anéd the posi:tation by the gent.!eman who i= an ewpert in
differertial eguations, that E 119 sets up standards in terms
g'f of a particu.ar temperature and a particular place, assumes
K)j facts nct in evidence.

I hae pointed ov* that 3.1 of E 119 requires an
average of nine thermocouples; tuis is not even related to
N B 119,

2 il You just cannot have a record built this way,
.773 your Honor. You just can't.

- (Bcard conferring.)
and dzp2’ ¢

~31

mpb £ls. '‘ |
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CHAIRMAN BECHHOEFER: I think on this subject the
~- I i ink cthais is something the witnesses could say, if so,

They may answar. .

WITNZSE ABRAMS: I have stated previ&ﬁsly that a
statemcnt made concerning what the thermocouples 13 and 31
are mecouriag was in error., They do not measure the furnace
atmospl ere cemparcatura, They measure the temperature of the
facwool at that location.

Therefore I cannot respond to *he question that
was askad.

BY ¥R, CILLMAN:

¢ Are the thermocouples in the thermoccuple loca-
Cion number 13 expcsed to the furnace temperature?

2 (Witness Abrams) They are on the surface of the
Yaowocl at :the bottom of the tray, and basically attached, so
that tie2y will be in contact with the Kaowool so that it will
record -=- tha thermocouple will record that particular
temparzture,

MR, GILLMAN: Your Homor, I'm looking at
Ficura 15 on pagao 33,

R, CONNOR: We object to any argument,

MR, 3ARTH: I object to the testimony unless
thare’s a quaestion,

BY MR, GILLMAN:

Mr, Abrams, on page 33, figure 15, there is a

1425 080
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ricture of “Fa sida view of the cable tray.

‘Y~ . ruermocouple location number 13 indicating
chemoc uol .o 13, 31, 43 and 57, not aven inside the gablt
cray, Lot aven anyvhere near a cable?

‘di=ne3z Abrams) Well, this ie a schematic
fapreseitat.cn of wners the tiermocouples are located, and
+f =he Iigure were Crawn exactly correctly, that thermo-
coupnle woulrd be at vhat would be considered to be the bottom
2f the ‘aowool, tha third outer layer of the Kiowcol closest
.9 the fire.

Thermo:cuple 13 is not intended to messure

tamperz mres of tha cables,

Q Mr, Abrams, why do thermocouples 43 aand 67
4 rsajucre a tewperzturs at the %0 minute mark that is three
cazscent and two~tanths of a pircent respectively »f the
furnace temperatura’?

kY I presure because those are the temperatures at
} the location at which they were attached to tha Kaowool on
| trays - iree and four.
(» Do these temperatures of thermocouoles 49 and 67
' 2% 2 0 minute mark fall within a confidence interval of
I the furiaca temperature?

MR, HARIH: Could I have the definition of what

zonfijeiza uone we're talking about, five percant, ten

T@rTcant; 80 ve cin cet some meaning to the question?

1425 081
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mpel MR. SIITMAN: TFive percent.

WITPZIESE ABRAMS: If T understand your question,
eu'ra as3kiag me whether the temperatures at those two
locacicns on the bkottom trays relate to the furnzce atmos-
ohere a3 terms of the test?

BY MR. GILLMAN:

O Yes, esir.
o (Witness Abrams) Thay do not relate to the
furnacs atmosphare, Their only function is to measure the
| cempgrature at the point at which they're attached. They
have absolutely no relationship to the control or measure—
ment of furnace atrosphere temperature,
¢ What is the height of the furnace thermoccouple
; iccaticn? That is, how high is the highest furnace thermo-
‘ couple in tae furnace from the flocr of the furnace?
b, I don't have that information in the report.
To my racollection, the highest one was probably about the
'3 1 distance equal to the lower part of the top trays. I don't
know wrat that i3 in feet or inches or so forth,
AR You would have to refer to Figure 26,
¢ You stata that there were eight furnzce thermo-
counles,
Why don't you show the data for the eight furnace
chacmocounlas?

i Wa dida't feel it was necessary to irclude that
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in the report, We :ried to disperse them in accordance with
the prevision of E 119 to give us a uniform or a compliete
sawplirg of the furnace atmosphere.

'y On paga 42 and 43 of the report are furnace
etmosnier2 zontiol <emparaturs, the temperatures for zone
two anc thr:e.

How ara these arrived at from the eicht furnace
thermocouplag?

2 Well, in order to control the furnace affectively
sc that ve can stay on the time~temperature curve within the
iimits, certain of the eight thermocouples are averaged to
command the input controls of the furnace, to adjust the heat
so that we can s.ay as close to the hand-drawn curve as
cossible, -

In this case two sets of thermocouples were
avaraged ian order to get the information shown on the two
figures you'’re alluding to.

(o] So for each figure, figure 28 and figure 29, two
thermocouplas ware averaged?

L) Prokably four, probably four,

o To tast the ability of Raowoo. to protect cables
from fire, wouldn’t a better test have subjected all four
cable trays to the ASTM temperzcure curve?

MR, CONIOR: Objection, Your Honor.

The question infers that the test did not meet
i 91 noQ 7
1425 08
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the AfIM tamiecature code, which is contrary to any evidence
in the casa.

CHLIRYIN BECHHOEFER: I think that objection is
wall taken.

3ut ti12 question really could be restated, I
think.

3Y MR, GILLMAN:

2 What 's the evidence that cabla trays one and two
mst, AT I 115 tarperature curve standards?

A (W tnoss Abrams) The evidence you see is listed
on.paga == I thin: ic¢'s 17 == No, it's on page 24, table thrtﬂ,
whara die differencas from the time-temperature curve are
given, and a statament in the report which says that those
variat_ons when used in the correction forrula glven in
ASTHM £ 119 ara about one and a half percent variation from
Zhe ti e~temperatur? curve, and for a 90 minu:te “est you must
Ztay i: a saven ard a half percent variation.

So therafore I conclude that anytaing in the
Zurnacr. was subjected to an ASTM fire.

€ Then why ares the furnace...,. Okay.

You have not indicatnd the positions of the
furnace thermocouplus, and so because the positicn of a

thermocoupla is relaevant to understanding heax distribution,

n tabla three on 2¢ follow the thermocouple data? !

1425 064
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In ctuer words, where iz the averaging of the
tharmocoupla data?

MR, CONNOR: Objection, Your Honor.

"his is the type of question that shculd have
v22a brough: up in  discovery, it should have been gotten
‘nto & long time ago. And now all of a sudden they decide
they suddenly want to see, they want to chack to make sure
that tra thermocoucle data matches the average in table three,

It's far %oo late for that, This is something
::haf. thay supposedly were going to do a long time ago. They
didn't 3o iz,

Cercaialy now it is not appropriate for them to
l.ava tc dream up 30m8 cata and go check it in the files or
somathing to f£ind o2ut why this is true, v

The witness has already answered the question,
in the firz- place, as to why it met the %est., And, after
all, trat‘s the only relevant point,

MS, PICHTER: I didn't hear Mr., Gillman ask fur
tha informacion. de wantad to know where it was,

MR, CONNOR: The same objection would apply any=-
way.

CHAIRMAN BECHROEFER: I actually think he asked
way they didn't put it in.

But I :hink we'll let them answer the cquestion.

The apesal board has ruled that failure to ask

-
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lor information on discovery does not preclude a party from
wsking yues:ions on cross-examination, That’s the MeClinton
Caze., I doa't rsmember the number; but it's an explicit
n5)ding,

30 the objaction is overruled.

WITNZSS ABRIMS: #hat is Mr, Gillman's specific
gueation?

MR. DARTH: Could we sk tae Reporter to read it
back, Your tdonor? It might save time.

CHAIRMAN BECHHOEFER: Can the Repcrter read the
question back?

(Wharsupon, the Reporter read from the record,

a3 requested.)

WITNESS ABRAMS: Via do not normally pui that
data in the report, This position of thermocouples-- I do
uot have thsir exact positions here -~ were detarmined, one,
Wy che requirements of the standard, and, two, by the
paysical array of material in the furnacs.

Laboratories are given that discretioan. You
can’t 2 ways puc the thermocouple where perhaps you would
bas: lita t> put it, something is there.

The average is shown on page 24, are shown to
indicate that the temperatures measured in the furnace

vari2d “rom the time~temperature curve to the axtent shown

|
1
|
|
i
|
l

i chat tabla, and that you need that information to calculate

1425 086
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whether or 1wt your temperatures are within the seven and
s nalf lercoent rogiired in this particular test.

2Y MR, GILLMAN:

o Are +th3 furnace thermocouples in taie construc~
tioa =- in :be Portland Cament Asscciation furnace fixed, or
can they be moved ircund?

() (Witness Abrams) They are fixed for -- they are
only fited ‘or each test; depending on what is being tested
tnay ar: pozitioned for that narticular test and remain that
way throughout the taest,

0 So ynu change the position of the thermoccuples
with evary :est you run.

And I'n asking you, is the data of the thermo-
couple loca:ion in the Portland Cement Association furnace
still extan:z, or has it been lost?

i I belisve it's still extant for this test.
Fawavar we did not rotate these at all, They were placed
in a particular position for this test in accordance with
the specifications and directions of ASTM E 119, as best as
w® zan neav them with the cable tray array in the furnace.

( Why did you consider the information about the
positicns of tha furnace thermocouples not important enouch
t2 include in the report?

MR, COMNOR: Objection, Your Honor.

Thatc's bean gone over,

=
™Y
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pb9 {(The Board conferring.)

CEFATRMAN BECHHOEFEZR: We will sustair the
chbizct’on to tha last question,

I might add, if you're going to =~ Do you have
eny data or any ipdication that the averaging was not done
sorractly, or asa vou just fishing around to find out?

“f there is other information, I think you ought
%0 brirg that out because if it's just fishing around, I think
ehe witoesses have testified that they have averaged, And
I taink many other cuestions aleng this line would be quite
rapstitive.

2ut if you have specific information indicating

13 some failts in the averaging process, then it might be worth
¢oing farther inco where the data is and what it is, what it
sav3, %taat typne of thing,

I really want to now where you're gecing because
saolcally the appeal board has held that irrespective of the
fact <tnat you didn’'t ask for it on discovery, you can ask
guestions adout it, But if it means that they're going tc

293 nave =0 go »ack and come up with their further data, you
hava tc make a very strong showing that there is likely to
oz some errnr, or :hat some error was performed, that there

was som2 error in the calculation that's presented here, or

tha

oW

tha averacing vas biased in some way.

T think you have *o justify getting the

' 1425 088



mpbl0

3471

informacion &t :his stage of a proceeding; if that's where
au're joing, I thiik vou woulid have to make a very strong
showineg tha: there ‘s something wrong.

£0 this is “ust a littls guidelines, But you
may concinue wich your questioning, at least.

nY MR, TILLMAN:

c You sti1.edéd in the report the ““irnzce :hornocouplol
warea sinieldac --

MR, BA?TH: Sir, may we have an answer to the
Board suestion as :¢ where he's going since tha Board asked
the cuestion? I wiuld also like to know where he's going.

MR, GILIMAN: I'm sorry.

CHAIRMAX BECBHO!!ERz- Yes, I had askad if you
couid indicate wher: you're going on this particular lire,
this line about thi averaging.

I had laoquired what type of information you were
trying o bring ou:; or whether you're nmt fishiag for
pnsasible arrors or whether you had any affirmative indica-
tion someplace tha: there was an error,in the averaging I'm
talking about now, which is the subject of the last guestion.

MR, GILIMAN: Well, the data indicate that there
iz a very c.ose relationship between the tharmocouple

locatica 13 on the -ottom two cable trays with ths furnace

temneraturs,

I've bien trying co establish why the furnace

no
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thermocouples have not shown that the temperature around the
uopar tvo cable trivs is less than it is below,

Mr, Abrams stated that there was less heat
fis‘ng w0 che top of the furnace, or there wae less heat
ris'ng o the ton :wo cable trays, and I'm trying to uraec-
szand from .nforma:ion about zhe furnace thermocou~zie posi-
tions why the furnace temperature curve that's on table threa
on page 24 doee no: reflect the heat in the upper part of the
furnace,

(The Brard conferring,)

CHAIRMAN BECHHOEFER: I think that particular
statement that you rade poses a gquestion which we would
like the wicnessas to answer if they could.

WITNESS ABRAMS: The statement was made that
they dca'z reflect the temperatures at that particular point,
Ihe furnace atmospiere tamperatures are not supposed to
raflact tamderaturas at any particular point on the assembly,
They are completely different thermocouples encased in
shialds of wither ceramic or iron material, iron pipe
matarial, They must meet certain requirements as outlined
in the 3tandard.

And those are the thermocouples that we used in
the Lest, Ye used those thermocouples only to control the
furnace fir: as clrse as we can to the time-temperature

surve waiich is reqiired.
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The graphs of figures 28 and 29 -~ 28 and 29 on
ragas 42 and 43 show the averaging process in terms of the
furaace atmosphere thermccouples as it relates to the curve
8're trying to staiv with, Aand the data on page =-- table
theae, in tible =zhree on page 24, show the differesnces.

BY MR, GILLMAN:

¢ What is the purpo=e cof the shielded thermocouple?

A (Witness Abrams) They're required by the
stanclard,

-~ I'm so-ry, sir?

A Thev'r2 required by the standard,

C What d5 they achiave?

MR, BATH: Sir, here he's challenging the IEEE
standard, This is no place to go litigate a national
standard ior elactrical fire testing.

MR, CONNOR: The contention was is the standard
the right standard. As I undarstand, the question is whether
the tes: met: the standard. So anything about his opinion of
what the standard night -- what the years of techaical
axpartise have coma up with is hardly an issue,

MR, BARTH: It will not expedite the proceedings,
sir, to lit:gate the validity of the IEEE standard 119.

MR. FANXHAUSER: Mr, Chairman, I've heard this
“san of Connor and 3arth working all morning, and I must say

I'va kest m tonocus until this point.

1425 091
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But I think that the question is what is the
thrust, wha: is ths purpose of these standards. And he is
70t guestioning th2 standards as such, he is trying to find
out what th* purpose of these standards is.

And T think that o look to the gcal >f those
3tandaris i: an ap>ropriate point at this juncture.

MR. BARTH: In response to Mr., Farkhauser, the
gentleman rcad the introduction to the standaris which sets
” forth tae purpose, sir,

MR, COVNOR: Dr. Fankhauser apparently was not
listening when Mr, Abrams read the introductioa which points
out the purpose of the standar-ds earlier.

(The Board conferring.)

CHATIRMAN DECHHOEFER: I think that if it isn't a
challeny@ to the scandard, then I think the quastion has
already been answerad,

If it's a challence, it's not permitted.
s So we'll uphold the objection to that question.
19 MR, GILLMAN: Your Honor, what was the surface
i area requiroment o® the standard?

CEAIRMAN BECHHOEFER: The witness testified that

there wasn't any,.

-

gn ! BY MR, GILLMAN:

av B 0 Does a shielded tharmocouple shield conductive,

convective cr radlazed heat?

i 1425 092
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r (Nisness Abrams) I'm not prepared to anawer the
cuastica. 't wes vzed only because it's so spacified in the
staaday i,

¢ vou deoa't know what the shielded thermocouple is
for?

MR, CONMNOR: COCbjection, Your Honor.

The quastion has been asked and answered, simply
that tre shield was used because this is what is required
by the ~ode, and that's all that's in issue. 1It's irrele-
van: as to why %he shield is put wherever it is and what it
ioes or doesn't do.

MR, FELDMAN: Your Honor, it seems tc me that
Mr., Gillman is asking this as a foundation question, or may
ba, Ard I :hink ha should ask it for purposes of his ques~-
tioninc, I: may o2 an insignificant question.

{(The Board conferring.)
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CHAIRMArN 3ECHHOEFER: The particular question I
will suctain the okjection to. I think that has either been
auswered =- it was answered, Lecause it was pa:st of the Coda
or the “tandard, ard I'm not sure why it's importint, or what
purgose in that Sterndard it serves. But anyhow, you may
proceed with vour cuestions.

EY MR. CILLMAN:

Q I'm trying to find out information about ==

MR. BARTH: Could we hare a question, slr, instead
cf a 3peech?

CHAIRMAN BECHHOEFER: He can put a background for
his guestion. That's not a speech. Give him a chance. He
can put the premises of the questions.

BY MR. CILLMAN:

Q How can an expert qualified to perform a fire test
not knov what a shielded thermocouple is for?

MR. CONNOR: Objection, your Honor. That misstates
the reccrd. That's not what the witness said. ;}'l
irrelevant, in any event.

MR. BARTH: 1I've given him a chance, your Honor,
and I otject to the cuestion. It challenges the Standard.

43, FICHTER: I belleve the witness said he was
rct orepared to answer that quastion, so I think it was a
vlid quastion.

M., BARTI: 1If he's not prepared to answer it, in
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tiek care he's already answered it. He can't. Sc either way
we woulc objsct.

M3. FICHIER: He's acking why he can't answer, why
"e congiders himsalf an expert in fire protection, and yet
he can't answer the question.

MR, CCONNOR: These snide questions that always try
to infer that somstning is in the minds of these people, by
VPP sneaning in quastion after question is revrehensible in
any court. 3ut it is particularly bad when the witness said
he didn't answer why it war _here bacause it was in the
Code, ard he didn't know more than that. It doesn't mean
that he i3 la2ss or not an expert in his field.

Por this interrogator tc misstate thes record is
totally improper, and sometime we're going to have to quit it.

MR. FELDMAN: Your Honor, I think that misquotes
the quescion. I think he asked what it was, not why --

MR, CONNOR: We object to 16 different counsel of
the many counsel for MVPP all chiming in on the same point.
One counsel should speak only. That's the lasc remaining
rule.

CHAIRMAN BECHHOEFER: well, I do thiak that that
guestion was objecticnable, and we will sustain the
objecticn to that one.

B” MR. GILLMAN:

0 Wore thermal radiation shields on the thermocouples
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insvalled in the cable trays?

A ‘Viitness Abrams) No.

Q S50 the cable trays were unshielded?

A tes.

Q “herefore, you state that the cable trays would

have bean picking up radiated heat?

& I didn't state that.

Q Tha PCA report lists the thermal conductivity,
censity and specific heat of Kaowool. Why doesn't it list
che emissivity?

MR. CONNOR: Objection, your Honor. 1IN the first
place, _.here should be a reference, and there's no foundation
laid as to why or what emissivity should or should not be
lisced, whatever this interrogator may mean by it.

MR. GILLMAN: Page 1ll.

¥8. FICHTER: I think the witness can answer. If
amissivity is not relevant, then that's why it was not
included. And he can answar that as well as Mr. Connor.

MR, CONNCR. I object on the further ground that
this relarenca now given refers to a B&W description, not
somethirg this witress selected, in any event. I'm sorry,

T siould have said Babcock & Wilcox.

CHAIRMAN 3ECHHOEFER: That objection we'll

overrule. The witress may answer that one.

WITNESS ABRAMS: Would you repeat ycur question? !
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BY MR. GILLMAN:

Q Wiy were the emissivity characteristics cof Kaowool
critted Zrom your raport?

A | 7Yitneas I'brams) The specifications for Kaowool
that are in :his roocort were not selected by meé. It is a
clec2 of information out of a catalogue, referring to the
material which was tested in the test. It was included in
the repcrt as a piece of information in toto (s you see it
thera. We did not have anything to do with the preparation
of that piec2 of information.

M3. FICATER: Your Hcnor, I don't think that was
responsire to the guastion. ¥He asked why it was not included
in the roportn. Hae'l answering that he didn't prepare this
tége hera2, lie asked why it was not included in the report.

M. CONNOR: Your Honor, that was the reference
they gave when I raised the point.

(The Board conferring.)

CHAIRMAN BECHHOEFER: Well, I think the real
gues:ior. should be: Does cnilcifity have anything to do with
tihe insulating valuz of Kaowool? Mavbe the witnessas could
answer Lhat one.

WITNESS APRAMS: In terms of the test results as
reported here, based on the provisicns of E119, we are only
intererctad ia the information that tells us when we have

Traciad 2 fallure plint. The emissivity ahsolutely has
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nothing to 4> with that determination as reported here.

CJATRMAN BECHHOEFER: So I take it that's your
reason ior no>t including an analysis of emissivity in the
report itself?

WITNESS BORGHANM: Might I comment? Arnytime you
deal wivnh a sanufactured p.oduct and you want a description
of that prodact, you go to his catalogue sheet.

Mow, when the catalogue sheet describing RKacwool
was included in the test report it was included simply to
show the matsrial that was used. It was not the choice of
%, or the man who run the test. It was simply the choice
of the manufacturar of Kaowool as to what properties he puts
in his tabulatinn. And that happens to be a property that was
rot included on t° @ cdata shesi. so that's why it was not
included.

CHAIRMAN BECHHOEFER: But, in othexr words, it is
not relevant to the test results, one way or the other?

WITNECS BORGMANN: When you get right down to it,
2as long as the Kaowool is a consistent product, the physical
characteristics of that product are irrelevant, since you
are really mesasuring the effects of the test. The key to
the crocuct is if you have a consistent product, time aftex
time, acd you test that product it's the results of the test
that are sigaificant. Emissivity is just another physical

characteeristic of the product, any one of which affects the
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characteris:ics, bai you're not measuring the Xacwool. You're

azaduriag the erffacts of the Kaowool, how it protected the
cavle tray.

and Zabrock & Wilcox who makes the Xaowool does
not list that as o1 of the characteristics in their tabula-
tion ¢f charactevistics that they put on their dats sheet.

‘The 3card conferring.)

CHAIRMAN BECHHOEFER: To ask further questions on
enisgivity, vou'll have to tie it up in some way %o the
rasults of this test, or to the requirements -- the s:tandard
that the test is fulfilling.

£0 you may proceed.

EY MR. GILIMAN:

Q £re you saying that you're not responsible for
krowing the emissivity characteristica of Kaowool, that
Babecock & Wilcox is responsible for knowing that?

¥R. CONNOR: Objection. That presupposes that --

MR. BARTH: Your Honmor, I object.

MS. FICHTER: One counsel at a time, please, T
know you're all --

MR. CONNOR: Look who's talking now.

The fact is that it's irrelevant. This has
alraady been estaslished. Mr. Borgmann just said that the
cest was to lstermine the effects of heat, from whatever

Source, 23 €5 how Kaowool withstood it. So it's !rrelevant
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where tr2 heait came from. It's that simple. It doesn't
matter.

MR. BRRTH: Sir, I would refec you to your own
ruiing, that he has to connect it up, which he has not done,
before Zurth:r quest.ons.

CAAIRMAN BECHHOEFER: Yes. You'll have to connect
up your ques:ions on emissivity, to show why they're going
€0 ba relevant.

MR. CCNNOR: There's absolutely no foundation laid
for this. He may as well be asking about neutron bombardment,
because it's just not there, no connection.

BY MR. GILLMAN:

Q Tran why were the thermal conductivity, deasity
and specific heat deemed important enmough to include in the
report?

M2, CONNOR: Asked and answered.

CHAIRMAN BECHHOEXER: I think that question has
LDeen answered. So the objection is sustained on that one.

BY MR. GILLMAN:

C For energized 40AWG three conductor ~-

CIAIRMAN BECHHOEFER: Cculd you speak a litt. s
louder? We're having trouble hearing you.

B7 MR. GILLMAN:

Q ¥3r eneryized 40AWC three conductor cable installed
in a cable tray %o a 50 percent £ill, would Racwool - be as
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alfective in rvetzining the heat generated by these cables as

it i3 in procectiag the cables from external fire?

A (¥itness Borgmann) The insulating properties would
D@ the came.
Q Yy>u're gaying there will be no more buildup of

heat in a cable tray that is covered and insulated, compared
with a cable trayv that is open and uninsulated?

A That wasn’'t your original queation.

Q Have you done any studies on medium sized power
cable that is enercized in a tray to determine when that
tray is covered and insulated how the ampacity is affected,
and do you know,if yov have not done either calculations or
experiments, do you know of any?

A I'11 ask Mdr. Cotta to answer that.

A (Vitness Cotta) When the requirement came up to
cover tie trays, protect them, as a result of tae fire
protection evaluation report, and it was decided that we
would irvesticate a blanketing material such as Kaowool, the
first thing we did was to see what effect thls would have on
power traya and the cables in those trays.

W2 looked at those areas where we would have to
cover cable :rays, at the specific trays, and we took the
wors: case in watts per foot that we zad, and ran that out

to see waat nur loaling was.

W: made calculations based on the tharmal
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condu tivitv of matarial like Xaowool, or this type of
material, ani then o confirm that we took the watts per foot
of the worst case, made up a cable tray section, and ran
tests on it, to reach equilibrium temperature with three
inches ¢f Raj>wool, to assure that we would not exceed the
temperature sating of the cable.

Axd that is in the worst case from a loading
standpoint.

Q How did you determine the worst case, if the
Sargent & Luidy computer does not ccntain records of po -
cabls tray anspacities?

A You don't need a computer to --

MR. CONNOR: Obiection, your Honor. I mean here
acain they'r: trying to shove! something in the back door.
Thera's nobciy that said -- there's no foundation for saying
that Sargent & Lundy's computers should or should rot have
such inlormacion on them, and to put that in as an inference
in the cguestion is improper.

CHAIRMAN DBECEHOEPER: Can you restate the
question to avoid that inference?

BY MR. CILLMAN:

Q #ow did you pick the power cable tray at Zimmer
Power Plant that carries the most amperage?

A {4itness Cotta) We have a computer printout of

avaery rcutingy point -- tray section, if you will == in the
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Zimmer “tation. We know every cable that is in that tray,
and we lLave -one back and looked at every tray that has more
than 40 parcant £fill. We have reviewed every cable, the
actual load that is on that cable, and full load current of
the motor, or whatever the load is.

We ran out the I squared r, heat generation from
those cables. It's a very simple thing to do. It's time
consuming, but this is a standard practice on -~ I don't
care if it's a nuclear plant or a fossil plant, this is
something you do so you don't burn up your cables. And we're
well within the limits that ars established for these
tray sect:ions.

Q Are you saying that you went to the Sargent &
Lundy computer, determined wkich cables were in which tray,
idertified the cables, and then manually went to the
architect-engineer's blueprints to determine the amperage
that each cable was carrying, then added them up for each
cable tray?

A No. We did not go to blueprints. We went to the
data shtets that come back from the field giving us the
nameplate data for each motor. We do not trust preliminary
information for that type of an analysis.

Q Earlier you said that you don't need to use the
computer. %"hat did yom mean by that?

A You do not need t» use a computer to make a
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salculation on the thermal loading of a tray.

Pause.,
0 - £ the >CA test were rapeated four more times, for

1 total of iFive tes:s, what is the probability that cables

a . —————-  ——

would fauil beforc :he 30-minute mark?

I R. CCNNOR: Objectinn, vour Eonor. That is i
sayond che contention. The contention is the cable would not
Meet Tho tert, not some speculation as to whether the test
Jiovld Le five times instesad of one time, or whatever, or
that you should do it on 20 trays instead of four, or one.
But that certainly is bevond the scope of the contention,
ence again challenging the Standard.

MS. FICATER: I would disagree. I would say that

-

the test itself and the design criteria of the test are
very iuch quastioned in this contention, and that's what
"®@'s getting at, whether in fact it was designed adequately
to test Raowool.
MR. CONNOR: It is am attack on the Standard to
suggast that five “ests would be better under the Standard.
(The Board conferring.)

CHAIRMAN BECHHOEFER: I think basically only one

t22t Dust be passed. The oniy thing that I, myseli, am a

liztle iatarosted in is how iikely is it that the fact that

:h2 insulation passed on tkis test was a lucky ireak, and if

vou did a tet tomorrow would it still pass? Would it still i
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be 90 miautes? Could you just do tests until you found one
that did ras:? Coulc you keep doing tests until you found
one :that passed, and then use it to say that it qualifies?
| Taat's the only thing in my own mind that the
suestion raiszes. Yarbe some people on the panel could
‘ address that. I rezl.ize that only one test is all that has
7 il to be passed, but I would like to have some background as to
41 whether it's likely “hat this is just a lucky break that it
9" passed this time, cr is it likely that a similar test would
W Il product similar results?
11 MR. CONNOR: Por the record, I'm going to object
to that, tecc, because even though it is in the interest of
the Chairman, it still goes beyond the Standard. And any
questior. the Board asks --

CHAIRMAN 3ECHHOEFER: The Chairman recognizes
ol that. I am predicating my question that way.

17 ﬁ ¥R. CONNOR: I understand. But it also opens it
133; up for further cross-examination, and that's why we object
to it.

CHAIRMAN ZECHHOEFER: Well, I have aiked the Staff
people, I trink, some similar questions. And I just think
a followvup cn this panel could be instructive, at least.

WITNESS ABRAMS: The question you're asking is

axtremeiy difficult to answer, simply because ~obody has run

3]

five teuts, or ten, »r three tests that are the same as this

N
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particular test.

f'rom iy past experience in other programs we have
nsec our furnaces “or, where duplications or triplications
ware mace urder the conditions of that particular research
Provram, gererally che results duplicate quite well.

“here are some variations in results, depending
upor the corditicnu of the test that you are running, but
mostly the end points are reached very close to one another
in repetitive tests.

MR. BARTH: Mr. Chairman, it is 12:30. We would
like to get Mr, Maura on and off today, because these people
canrot cuestion him on Friday, and --

CHAIRMAN 3ECHHOEFER: Right. Well, we were
thinkingy of breaking for lunch around now anyway, and conming
back to take Mr. Maura, and then to continue on tha
nsulation question.

MR. COSNCR: We would like to object to that.
Let's finish this line of questioning, and maybe these
witnasses could be completed. I mean it is 12:30, but let's
£inish up what we're doing here. I mean we agreed to have
Mr. daura, axd I'm not objecting to that. But I would like
to complieste :this line.

C3IAIRM'N BECHHOEFER: Well, do you have any more
tuestiors on this particular line, o. is this a good breaking

point?
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M3, FICHTER: He's done with that line, Mr.
Chairman.

M2, CONNCR: No, I mean is this cross-examination
complate 1?

M3. FICHTER: Oh, no.

CIAIRMAN LECHHOEFER: Well, the other parties have
a chance, also, I think that we will break and ccme back
and talk about contrcl rods, and then we'll go back to the
witnesses., I just don't think we can productively finish
these people before lunch.

MR, CONNOR: We might get some estimate. I mean
the City isn't even here, and i :on't Xnow whether Dr.
Prankhauser vants to cross-rxamine.

CHAIRMAN EECHHOEFER: The City told me Dr.
franihavser wuld represent its interests for this particular -

M. CONNOR: Well, we don't know that he's going
to take 1 long time. We don't know that Mr. Gillman is going
to take 1 long time. All I'm suggesting is that we ought
!. try to move along.

CHAIRMAN BECHHOEFER: Well, we'll be back at a
quarter of 2:00.

{Tersupon, at 12:32 p.m., the hearing was

recessed, to reconvane at 1:45 p.m., this same day.)
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AFPTERIOON SESSION
(1:48 p.m.)
CHAIRMAN BECHI'OEFER: I beliee we're
ready to proceed.
Tre testimonv -- are there preliminacy matters?
ME. FELDMAN: VYes, there is one preliminary
mater tihat I would like to brina up at this point if T micht.
That iz that hst nicht it was broucght to my attention that
there has been a rumcr afloat that Cincinnati Gas & Electric
,  is pracricina loadina the fuel rods and during this practice
’ one of ‘hem broke and some uranium escaped,
Ané I don't know if it's just a rumor or there's
any signficance to it, but I talked to Allen MNcward of
the “nquirer newspaper, and he told me that he had -~
chrouaoh ancther one of his reporters -- talked to somebody
who had represented themselves as being a worker at the
plant, that he had told them this.

Although it may have no foundation at all, I think

1 it's serious enough that an investigation should be instituted

' just to find out if there's any truth to it at all.

And I was wondering if such an investication could
e instituted?

(Board conferring.)

ﬁ MR, CONNOR: Mr, Chairman, I think that is the

tyne of rumor monaering that has marked this hearing. It is

» - 1/
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ibzelutaly untrue.
Ne fuel ha: been locded into the reactor. You
Nave to have an operating license from the Nuc . ear Regulatory
Conmiss.on before you can loac fuel into the reactor.
I don't know why Mr. Feldman is spreadina rumors, buﬁ

ve 4o hive the NRC inspectors around, and so forth, and I

conspiracy that it should be btrought before this board.

The NRC incspectors are up there now.

CHAIRMAN BPFCHNOEFFR: Yes. I think loadina
fuel is not permitted.

MR, TELDMAN: That is the whole point. I suppose
we're hepine that they are not going to rontinue. It is not -4

CEAIRMAN GECHHOFFER: I presume the NRC in;;octlon
stafl hcs its people out there. I don't know -- I can't
presume that they are not doing their job in making sure
that the applicant is not loading ==

MR, FELDMAN: This is my concern, that I would
like to see this rumor put to rest, if it is just a rumor.
If it iz not == vou know == I would like this to becime
pukblic, if there's any truth to it or if there's
ro truth to it.

(RPoard conferring.)

MR. CONNOR: As counsel £r the company, I just

rade thut representation, and while I don't suppose
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Mwe, Feldman trusts anybody, that is a fact.

ME., FELDMAN: I didn't hear what vou said.

Mi.. CONMOR: There is a rumor that there are
“hree d_ noscurs loose in the containment.

MP, FEFLDMAN: Perhaps that should be investigated.

P AIPVAN BECRHOFFER: There's nothing that the
board can ~~ally do on this, If specific facts are brought
to cur attertion, then perhaps we can -~ you can raise
a contention.

But if the applicant is violating the Commission's
rules bv loading fuel before it gets a license to do so,
there are leqal remedies.

You could request a show-cause order; that would
be the methcd of proceeding then. They would be violating
Commission rules by acting without a license.

Certainly, the Commission would have jurisdiction
0 investicate that, but this board doesn't.

MR, FELDMAN: Right. But I would just hope that
the NRC would send an inveetigator out just to at least
check the fuel rods to make sure they haven't teen tampered
with.

I think that would be a guite simple thing to d~.
Perhaps you're already doing it; I don't know.

CHATRMAN BECHHOEFER: Tampering with fuel rods

is stil! another question. I think putting them in the
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reactor is one thing. Tamperina with them is another thing,
and I ciink we certainly don't have authority to take any i
actien., But I think you can bring whatever rurmors you have
heard to the attention of the Commission.

Ycu can show Mr. Barth or =--

MR. FELDMAN: 'le will attempt to find this
engineer that we understand has brought this up, and if
we can locate this person and if he does exist, we will
bring him forward.

CEAIRMAN BECHHOEFER: Because certain matters are --
certain matters we have taken up when affidavits have been
presented to us setting forth the facts.

I'm not surethat one involving a viclation of the
rules ir even within our jurisdiction at all. PFven -- althougl
the operating license toard can consider whether any
7iolations have taken place up to the time of the license.
Dot T don't think we would have authority to determine in
an oncoing proceeding whether there is a violation of lomothin*
as basic as the applicant loading fuel without a license
to do so.

So T don't think that would be in our jurisdiction,

but the inspection staff certainly would have authority to

1

icok at that and determine whether it was so or no.

I have the impression that there are inspectors

there. Well, there were aoina to be resident inspectors;
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wmacher :that .as started, I'm aot sure.
Bu: presusably , if a resident inspector were
there, h» wo:ld be aware of whatever along this line
would happen or would not happen.
MR, FELDMAN: Okay. Thank you.
CHATRMAN BECPHOEFER: But there's nothing really
we can do about this ac this time.
MR, FELDMAN: Thank you.
I nave no further preliminary matters, then.
CHAIRMAN BECRHOEFER: Ckay. Anybody else have any
prelimiraries?
(No response.)
Otherwise, we will proceed to the staff -~ the
staff can proceed to present Mr., Maura on control rods.
ME. BARTH: We would call Mr,. Maura to the stand.
Your Horor, he has previously appeared as a witness and
been swcrn.
At the last session of the hearinag there was
testimony taken regarding an affidavit by Gorman L. Reynolds
regardine orindina on the co.utrol rods and the effect it
might have.
The board invited the staff to come back with
further evidznce or statements of clarification that it
felt necesséry.

Mr., Maura, ae The record shows, is with our
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af the pace under (a), where it says "80 cont:ol rods
reguired grinding of a chamber.”

Iistead of "chamber,® that should be chamfer. So
it's "f’ instead of a "b."

0 i7ith those corrections, sir, are the statement*s
contain :l tierein true and correct to the best of your
nowledce ard ability and do you adopt them as your
Lestimony?

A Yea.

0 Since the memb ‘rs of the audience do not have
a copy »f this, what 135 the conclusion of the staff with
ragard to qrinding on .-~ hamfer?

A My conclusions are that as a result of the
grindino, nc chips entered the control rods.

0 Since the grinding was done, if any chips were
left, s'.r, vould it pose any safety problem for the
ocperation of the plant, should it ever reeive a license?

A Assuming any chips were left --

Q If any chips were left, would they pose a safety
problam, should the plant receive a license?

A Nc¢, sir.

MF., BARTH: Mr. Chairman, I've provided copies

oI ¥r. 'aur:z's testimony to the parties and to the reporter,

and I rooues: that it be accepted as evidence and bound in%to

zhae reccord és if it were read forth at length.
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inspect on and enforcement office in Chicago.
Mr. Maura has investigated the matter. I will
rrocead with the examination of evidence by Mr. Maura
1+ this time.
V"heraupon,

FEDERICO A. MAURA

wvas called &s a witness, and havina been previously duly

sworn, vas examined and testified as follows:

DIRECT EXAMINATION

BY MR. BARTH:
Q Mr, Maura, I show you a document and ask you
to identify I-., ¥#ill you please, sir.

A Ttis is -- is this working?

Q I don't care. Speak loudly.

A "Direct Testimony of Federico A. Maura Regardina
Metal Chipz in Control Rods." It has three attachments.

0 Was this prepared by you, Mr. Maura?

A Yes.

¢ Wes this prepared by you in response to the
board's invitation at the last session of the hearings in
crder %o further clarify the staff's view of Mr. Reynold's
arfidavit?

P Yzs.

Q Are the statements contained therein true and
correct to your knowledage and ability, sir?

-

A I'd like to make a correction on page 2, middile
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