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UNITED STATES OF AMERICA

BEFORE THE

NUCLEAR REGULATO °~ COMMISSION

In the Matte. of:

}

)

HOUSTON LIGHTING & POWER )
)

COMPANY Docket No. 50-466CP

Allens Creek Nuclear Generating )
)

Station, Unait 1

Capriccrn Room
Ramada Inn

7787 Katy Freeway
Houston, Texas

Monday,
May 13, 1981

PURSUANT TO ADJOURNMENT, the above-entitled
matter came on for further hearing at 9:00 a.m.
APPEARANCES:

Board Members:

SHELDON J. WOLFE, Esg., Chairman
Administrative Judge

Atomic Safety and Licensing Board Panel
U. S. Nuclear Regulatory Commission
Washington, 0. C. 20555

GUSTAVE A. LINENBERGER

Administrative Judge

Atomic Safety and Licensing Board Panel
U. S. Nuclear Regulatory Commlission
Washington, D. C. 20555

DR. E. LEONARD CHEATUM
Administrative Judge

Route 3, Bex 350A
Watkinsville, Georgia 30677

ALDERSON REPORTING COMPANY. INC.

107020 295 ol
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APPEARANCES: (continued)

For the NRC Staff:
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STEPHEN M. SOHINK™, Esq. and LEE DEWEY, Esq.
U. S. Nuclear Regalatory Commission
Washington, D. C. 20555

For the Applicant - Houston Lighting & Power Company:

J. GREGORY C)FELAND, LCsq.
-and-

SCOTT ROZZELL, Esq.

Baker & Botts

One Shell . aza

Houston, Texas 77002

BOB CULP, Esq.

Lowenstein, Reis, Newman, Axelrad & Toll
1025 Connecticut Avenue, N. W.
Washington, D. C. 20037

For the Intervenors: |

JOHN F. DOHERTY
4327 Alconbury
Houston, Texas 77021

ALDERSON REPOPTING COMPANY, INC.
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WITNESSES

VOIR

BOARL

DIRECT DIRE CROSS REDIRECT RECROSS F_.AM.

Kamran Mokhtarian
By Mr. Copeland
By Mr. Doherty

By NMr. Doherty

By Judge Cheatum
By Judge Linenberger

By Mr. Sohinki
By Mr. Doherty

By Judge Linenberger

Diran T. Simpadyan

By Mr. Culp 11,142

By Mr. Doherty
By Mr. Doherty

By Judge Linenberger
By Judge Cheatum

By Mr. Doherty

Sai P. Chan

By Mr. Sohinki 11,190

By Mr. Doherty
By Mr. Doherty

By Judge Cheatum
By Judge Linenberger

By Mr. Doherty
By Mr. Sohinki

11,038

11,039

11,045

11,144

11,151

11,191
11,195

11,0
11,1
1,128
11,129
ll'l
11,180
11,186
11,189
11,213
11217
11,234
11,234

ALDERSON REPORYTING COMPANY, INC.
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PRCCEEDINGS
9:00 a.m.

JUDGE WOLFE: All right.

The hearing is resumed. Vould counsel and
the parties identify themselves for the record, beginning
to my left.

MR. COPELAND: Good morning, Mr. Chairman. My

name is Greg Copeland.

With me this morniag on my right is Bob

Culp from the firm of Lowenstein, Reis, Newman and Axelrad.

On my left is Scott Rozzelil from my firm of
Baker & Botts here in Houston. We're all here on behalf
of Houston Lighting & Power Company.

MR. SOHINKI: Good morning, Mr. Chairman, and
members of the Board. My name is Stephen Sohinki of the
Office of the Executive Legal Director of the Nuclear
Regulatory Commission.

With me this morning is Mr. Le2 Dewey of the
same office. And together we represent the Commission's
Technical Staff.

MR. DOHERTY: Good morning, Mr. Chairman, and
Members of the Board. I'm John Doherty, Intervenor.

JUDGE WOLFE: All right.

We have =-- Mr. Soninki, has Mr. Dewey filed a

Notice of Appearance?

. ALDERSON REPORTING COMPANY, INC.
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MR. SOHINKI: Yes, he has, Mr. Chairman.

JUDGE WOLFE: We have a couple of preliminary

matters.

We may have been served with the written

testimony that wac due to be filed on May llth

-

And

we were probably served in Bethesda and in Georgia with

those documents.

We're not as much conerned about that,

although !

we would like to be advised if this prefiled written

direct testimony has been filed. Further, we're also

more concerned about being advised about the order of

presentation of direct testimony at the forthcoming

June 1 through June 12 session.

Can you bring us up to date on that, Mr.

Copeland?

MR. COPELAND: Well, the testimony has been

filed, Your Honor; and we are attempting to work out a

schedule for the order of presentation.

wWe have drafted it up. I still have not had a

a chance to talk to Mr. Scott about 1it. And I think we

can probably have that before the week's end.

JUDGE WOLFE: All right.

MR. COPELAND: =-- 1if that's acceptable.

JUDGE WOLFE: All right.

Would the Board lik» copies of the

« o+« ALDERSCN REPORTING COMFANY, INC.
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‘; before they leave town?

2 1 JUDGE WOLFE: ©No, we have enough to do.
j (Laughter.)

'

4 i MR. SOHINKI: If the Staff testimony was filed
1

on the 1llth, then we'll be checking with the Prcject

s $ g

g 6 % Manager back in Bethesia within the next day or two with

b i

g B i regard to availability of witnesses; and then, hopefully,

g 3 3 the parties can get together and set up an agreed-upon

g 9 ; schedule.

g wf JUDGE WOLFE: And, Mr. Doherty, I don't

§ " | remember that you == Well, it's my recollection that you !

<

; 12 had no direct testimony, is that correct, for this

S 13 3 forthcoming session? ;

§ 14 : MR. DOHERTY: I have no direct testimony for

% 15 ﬁ the forthcominé session.

z

i 16 JUDGE WOLFE: All right.

; 17 Another matter: On 2pril 22, 1981, Mr.

g 18 Doherty filed a Motion for Additional Testimony and

g 19 | Cross-Examination on Conservation Techniques, Inter-

§ 2°i connection and the Effects of Delay of Construction from
21?5 Applicant and staff.
22%2 Therein, Mr. Doherty requested that the record
23‘€ be reopened to take additional testimony on the need-for-
24\2 power Lssue because of Applicant's announced plans to
25 z introduce a load manaﬁement program, which is expected

_ ALDERSON, REPORTING COMPANY, INC
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the testimony will be served on the Board and parties.

Another matter: Mr. Doherty, on May 1l3th at
Transcript Pages 10,222 through 10,223 stated that he
would probably have to request withdrawal of his Motion
for Subpoena of certain sections of the Reed Report dated |
May 4, 1981, because of substantial expense.

Parenthetically, I would bring to everyone's
attention that on May 12th at Transcript Pages 10,024
through 10,025, I was confusing Mr. Doherty's contentions
numbered in his letter of February 16, 1981 with the '
Reed Report items numbered in his Motion for Subpoena.

There was this confusion as to this matter,
resulting in my query of Mr. Doherty about the question
of mootness.

There was that confusion. And, Mr. Doherty, I
do recognize that your Motion for Subpoena requests eight
sections of the Reed Report that were not identified or
numbered in your letter of February 1l6th.

In any event, we ruled on May 12th that the
Board saw no reason at all for the Board to secure, or to
ask Applicant to furnish us with copies of the verbatim
extracts of the Reed Report sections relating to Mr.
Doherty's Contentions 5, 15, 24, 33 and 45 as
formally requested in his letter of February 16, 1981.

Mr. Doherty, are you now prepared to present

ALDERSON REPORTING COMPANY. INC.
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oral argument, or as indicated, on May 1l3th, your desire

to withdraw your Motion for Subpoena?

3 ; I understand that you said that you were going

" i to discuss the matter wit’h Applicant's counsel.

S! Would you advise the Board what you desire to

R 1 do at this time?

, % MR. DOHERTY: I discussed the matter with .
8 % Applicant's counsel Copeland on, I believe, the 1l3th. |
9 j At this time I am going to withdraw that

10 | Motion, which Fas been the subject of this discussion --

JUDGE WOLFE: That's the Motion for Subpoena?

MR. DOHERTY: That's correct.

JUDGE WOLFE: All right.

Motion for withdrawal -- request £for with-
drawal 1is allowed.

All right.

One other matter, I was reviewing some of the

transcripts over the weekend and -- these are minor

matters.

J00 TTH STREET, SW. | REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 2345

But I noted at Transcript Page 9849, Line 9,
there was, apparently I misspoke myself or there was a

typographical -- at Line 9 at Transcript Page 9849,

23 1 there appears the word ... the possessive of "Applicant's."!
|
|

24 | That word should be "Staff's," possessive.
|

%28 i So the entire sentence reads, as corrected: "As indicated,

, .. ALDERSON REPORTING COMFALY,INC. . . |
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Mr. Scott, you, according to the revised rules, may hav>
time in w~rich to respond to Staff's response supporting
Applicant's Moiion for Summary Disposition on this air-
plane latching problem.”

As I say, this was error. And as indicated
by the prior questioning -- c. statements by Judge
Linenberger, fo: example, at the bottom of Page 9847 and
indicated subsequently, by my statement at Transcript
Page 9850, wherein in both cases the words, possessive
Staff, were util.z=d.

Further, in somewhat of a more humorous
nature, as a correcticn =-- at Page 10,011 at Linse 15 --
and I'm sure :iis is a typoqraph}cal -=- at Line 15 of
that page and again -- well, at Line 15 instead of the
word, a-v-e-r ¢, it is a-d-v-e-r-t.

And, again, at Line 24, the word "averting"
is incorrect and should -2 changed to a-d-v-e-r-t-i-n-g.

With that behind us, I understand now that
Mr. Copeland =--

MR. DOHERTY: Mr. Chairman =--

JUDGE WOLFE: Yes.

MR. DOHERTY: May we go off the record just
for a second?

JUDGE WOLFEL: Off the record.

(Discussion off the record.)

. ALDERSON REPORTING COMPANY. INC, .,

11096 |
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JUDGE WOLFE: Back on the record.

Mr. Copeland, I understand you are presenting
direct testimony on Dohe-ty Contention 9, is that correct,
as the first thing this morning?

MR. C(C?ELAND: I thought we were going to
start with 27.

JUDGE WOLFE: I'm looking at the proposed
schedule.

MR. COPELAND: Yes, sir, you're right. 1I'm
sorry. I had it backwards.

Okay. Yes. We would now like to call as our
first witness Kamran Mokhtarian.

Fhereupon,

KAMRAN MOKHTARIAN
was called as a witness herein and having been first
duly sworn, was examined and testified as follows:

MR. COPELAND: VYour llonor, before we start,
we thought if it was all right with the Board that what
we would do this morning, since the Staff's witness is
here to testify on both of these contentions, that we
would put on our two witnesses --

JUDGE WOLFE: First =--

MR. COPELAND: Yes, sir. And then =--

JUDGE WOLFE: That's on 27. And who 1is that

witness?

ALDERSON,REPORTING COMPANY. INC.
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1108 |
MR. COPELAND: That's Duran Sinpadian
(phonetic).
And that way we wouldn't have to put the
Staff witness on twice. We'd just put him on after our
two.
JUDGE WOLFE: That sounds reasonable. 2ll
right. :
DIRECT EXAMINATION ;
BY MR. COPELAND:
4 Mr. Mokhtarian, do you have in front of you
an eight-page document entitled the "Direct Testimony of

Kamran Mokhtarian on Behalf of Houston Lighting &

Power Company on Doherty Contention No. 9-Containment

Buckling"?
A Yes, I do.
Q And does that testimony have attached to it

a three-page statement of your professional gualifications?

A Yes.

Q Was the testimony and the attachment prepared
by ycu or under your supervision?

A Yes, they were.

Q And do you have any corrections to make at
this time?

A I only have one correction. On cthe testimony

on Page 2 -~

ALDERSON REPORTING COMPANY, INC.
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MR. DOHERTY: Page what, please?
THE WITNESS: page 2, Line 5. The words
"building loads" should be changed to "buckling loads."
BY MR. COPELANC:
G With that correction, is this testimcny true
and correct to the best of your knowledge and belief?
A Yes, it is.
Q And do you adopt this as your testimony in
this proceeding?

A Yes.

MR. COPELAND: Your Honor, I would ask at
this time that the testimony of FKamran Mokhtarian,
together with the attachment, be incorporated into the

record as though read.

* JUDGE WOLFE: Is there voir dire and/or

objections to the offer?

MR. SOHINKI: o objection, Mr. Chairman.

MR. DOHERTY: I have some voir dire, Your

Honor.

JUDGE WOLFE: All right.

VOIR DIRE

BEY MR. DOHERTY:

Q Mr. Mokhtarian, I want to ask you about your

company, Chicago Bridge & Iron. Are they a subsidiary

of any other company?

~ ALLDERSON REPORTING COMPANY, INC,

!
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A Chicago Bridge & Iron Company is a part of
CBI Industcies.
Q What does CBI stand for, please?
A Chicago Bridge & Iron.

But Chicago Bridge & I:ron Company happens to
be a good part of CBI Industries. So CBI Industries took
its name from Chicago Bridge & Iron.

Q Okay.
I8 3% more than 75 percent of CBI?
A Yes, it is.
Q Okay.
Are you getting paid today for your téstimony?
A My regular pay.
Q Your regular pay. All.riqht.

In your education and professional gualifi-

cations =~ Do you have that before you now?
A Okay. I do now.
Q On Line 24 you speak of "nuclear reactor

vessels.” Now are these reactor pressure vessels?

A Yes.

Q Okay.

A They're both ... reactor --

, Say it again, please?

A Really, that would mean both nuclear reactor

vessels and containment vessels.

ALDE *SON REPQRTING COMPANY !iNC.
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research on this issue?

MR. COPELAND: Objection, Your Honor. That's

—
SPEREIEE ST TES TR W SV

2

3 cross-examination.

4 JUDGE WOLFE: Sustained. '
arg MR. DOHERTY: Well, I think it does go to his |
g . g qualifications because if he's going tc speak on this |
g 7 | issue, I want to know how acquainted he has gotten with
§ 8 the issue. ?
- 0 ﬁ And it seems to me that that is an attempt to
é 10 3 find out if he's qualified to speak on the issua2. t
g " ﬁ MR. COPELAND: I don't see how, Your Honor. Icf
; 12 just goes to the question of how well prepared he is, how ;

.

g 13 much knowledge he has. |
é 14 MR. DOMERTY: But I don't think the questirn
§ 15 can be asked during cross-examination very well.
: 16 JUDGE WOLFE: Why not?
; 17 i MR. DOHERTY: It doesn't relate to anything
g 18 he stated here.
E 19 j It could be objected to on the basis of no A
§ 2oé| testimony. |

2|? JUDGE WOLFE: Your question, you say, would

22? relate not to anything at issue in his testimony? |

|

23 MR. DOHERTY: I Gon't see anything to hook it

24i§ onto there, Your Honor.

i
25'1 JUDGE WOLFE: Well, if it doesn't relate to

ey J ALDERSON REPORT!NG COMPANY, INC. e ‘
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anything that he's testifying to, how does this |
bear upon his ~ompetence? i

MR. DOHERT.: Because his competence might or |
might not be established by whether he has kept up with
research on the issue that he's going to speak about.

JUDGE WOLFE: PRut I thought you said that
this had nothing to do with what is at issue in Doherty
Contenticn 9.

I'm trying to understrnd your position.

MR. DOHERTY: As best as I can recall without |

making a sudden explanation, there i: mention in the
testimony of only one NRC contractor report.
- JUDGE WOLFE: Wh2re are you now, please? .

MR. DOHERTY: There is dentlon on Page 5 of
the testimony of one of the NRC;s contractor reports,
which deals a little bit with the issue, not very
much.

But that's all.

(Bench conference.)

JUDGE WOLFE: Well, you can ask the guestion
later during cross-examination, Mr. Doherty.
Next guestion.
BY MR. DOHERTY:
0 pid you, Mr. Mokhtarian, contribute anything

to the Preliminary Safety Analysis Report for the Allens



C. 20024 (20

D

WASHINGTON

«
e
-

STREET, 5.2

iTh

SO0

ALDERSON REPCRTINC COMPANY, INC




RERRBRBRRERE B

——

4-20-81

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of )
)

HOUSTON LIGHTING & POWER COMPANY) Docket No. 50-466
)
(Allens Creek Nuclear Generating)
Stat.cn, Unit No. 1) )
)

DIRFCT TESTIMONY OF KAMRAN MOKHTARIAN
ON BEHALF OF HOUSTON LIGHTING & POWER COMPANY
ON DOHERTY CONTENTION “'O. 9-CONTAINMENT BUCKLING

Q. Please state your name and place of employment.
A. My name is Kamran Mokhtarian. I am employed by Chicago
Bridge & Iron Company. My business address is 800 Jorie
Boulevard, Oak Brrok, Illinois.
Q. Please deccribe your professional gualifications.
A. A statement of my background and qualifications is
attached as Exhibit KM-1l.
Q. Whv have you prepared chis testimony?
A. Tne puryose of this testimony is to address Doherty's
“ontention No. 9 whict alleges that the Applicanc's stzel
containment shell will not be strong enough to resist
buckling under the design loads. Doherty's Contention No. 9
alleges:
That Intervenor's health and safety interests are
inadequately protected because Applicant's steel
containment shell is not strong enough by design
to resist dynamic and static loads which may
plausibly occur in the life of the atomic plant.
The only specific basis stated in the contention for the

above allegatinns are four observations on containment

vessel bucking evaluation methods paraphrased from a
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preliminary (Jan. 1978) report of an NRC consultant, namely:
(1) Adequate experimental data for determining design
criteria did not exist.
(2) Computer programs for determining Eﬁm lcads
do not predict experimental buckling results very well.
(3) That the ASME Section III Buckling Criteria
Regulatory Guide 1.57 NE-3224 (sic) "permits designers
to select the method which yields a buckling stress
which is least conservative."
(4) Until more test data is obtained to study the
effects of imperfections, asymmetric loading, load
interaction, dynamic and nonlinear effects, a con-
servative factor of safety such as 3 should be used."
Q. Will you describe how the containment for Allens Creek
is being designed?
A. The steel containment vessel for ACNGS, as specified in
Subsection 3.8 of the PSAR, is being designed in accordance
with the requirements of the American Society of Mechanical
Engineers Boiler and Pressure Vessel Code (ASME Code)
Section III, Subsection NE. Chicago Bridge & Iron Company
(CBI) is designing the steel containment vessel and its
appurtenances for the ACNGS. Tha Applicant, through Ebasco,
has prepared the design specification required by Paragraph
NA-3250 of the ASME Code for use by CBI in their design of
the ACNGS steel containment vessel and its appurtenances.
This design specification establishes the minimum reguirements

for the design of the vessel. These requirements include
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the identification of the load definitions and the establish-
ment of appropriate load combinations and related acceptance
criteria to be employed in assessing structural stability
and buckling capacity.

CBI is performing the required analyses and design
activities to configuce the steel containment vessel which
will comply with the Applicant's design specification. CBI
upon completion of their ongoing design activities, will
prepare and submit to the Applicant a Certified Stress
Report in accordance with Article NA-3350 of the ASME Code.
Q. How does this derign process account for buckling?

A. The PSAR Table 3.8-2 outlines the buckling criteria in
use for ACNGS. This criteria is based on the classical
linear theory with reductions applied to agcount for imper-
fections in vessel geometry and other differences between
theoretical and actual load capacities.

Basically, the method used on ACNGS for the buckling
evaluation is the following:

1. The containment vessel is mathematically niodeled
using Kalnins' Shells of Revolution Program which has been
verified as producing results for axisymmetric shells
comparable to those of finite element programs recommended
in NUREG/CR-0793. The Kalnins' Program is based on linear
theory. The loads, as specified for ACNGS, are imposeu on
this mathematical model of the containment vessel in accord-
ance with the specified loading combinati.ns. The program

has capabilities for axisymmerric and nonaxisymmetric stress
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analyses of axisymmetric shell structures.

2. For the buckling analysis, the maximum compressive
stresses at any azimuth are assumed to act uniformly all che
way around, resulting in a conservative analysis.

3. The maximum stresses resulting from the sum of
the static and dynamic loads will be compared to critical
buckling stresses using the specified stress interaction
equations which include the appropriate factors of safety.

This method of analysis accounts for the amplification
factors on stresses due o dynamic loadings. These resulting
stresses, however, are treated as =quivalent static stresses
for comparison with critical buckling stresses. This is a
conservative approach, since a structure can withstand
stresses due to dynamic 1loadings that are equal to or, in
many cases, greater than critical stresses from statically
applied loadings.

The buckling capacity of the shell is based on linear

bifurcation (classical) analyses reduced by capacity reduction

factors which account for the effects of imperfections and
nonlinearity in geometry and boundary conditicns and by
plasticity reduction factors which account for nonlinearity
in material properties.

In addition to the above reduction factors, factors of
safety are employed in the assessment of structural stability.
A factor of safety of 2.75 is applied wherever the critical
buckling stresses are in the elastic range. The safety

factor is linearly reduced from 2.75 to 2.0 between the
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proportiocnal limit and the yield stress of the material.
Where the critical stresses approach the yield strength of
the material, material deformation becomes the controlling
factor rather than buckling.

In addition to meeting the requirements of PSAR Table
3.8-2, the design of ACNGS containment vessel will meet the
requirements of ASME Code Case N-284, titled "Metal Con-
tainment Shell Buckling Methods," issued August 25, 1980.
Q. What do you understand to be the basis for Mr. Doherty's
contention?

A. Mr. Doherty filed, as a basis for his contention on
containment buckling, his summary of a preliminary progress
report submitted to the NRC Staff in January, 1978, by
International Structural Engineers, Inc. (ISE). ISE was
under a consulting éontract with the NRC to study contain-
ment buckling analysis. The preliminary report, included a
number of preliminary observations which were cited by

Mr. Doherty as criticisms of the present predictive methods
used for buckling evaluation of containment vessels. ISE's
final report was published as NUREG/CR-0793, "Buckling
Criteria and Application of Criteria to Design of Steel
Containment Shell" (May, 1979). .

Q. Would you discuss each of the observations made in the
consultant's preliminary report which Mr. Doherty cites?

A. Those preliminary observations as paraphrased and cited
by Mr. Doherty in his contention are quoted and responded to

in the following four paragraphs:
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3 "Adequate Experimental data for determining design
criteria did not exist."

Over the past decade a systematic collection has been
made by CBI of several hundred technical papers known to
contain experimental data on shell buckling. These tests
include stiffened and unstiffened shells subjected to a
variety of loads or loading combinaticns. Several of these
tests have been performed on models fabricated with procedures
representative of those used on containment vessels.

The final consultant's report recognized the fact that
adequate experimental data dces exist for shells subjected
to axisymmetric static loadings. The concern seemed to
remain that ther: may be a lack of data for shells subjected
to dynamic asymmetric loadings. This concern will be conserva-
tively accounted for in the methods employed in design and
analysis of ACNGS containment vessél. The specified dynamic
loadings will be applied to a mathematical model of the
vessel. A shells of revolution program having dynamic
analysis capabilities will be used. The resulting stresses,
which include the effects of dynamic amplification factors,
will then be used as equivalent static stresses for buckling
evaluation of the vessel.

The asymmetric stress effect: are also conservatively
treated by applying the maximum stress around the entire
azimuth as an axisymmetric (uniform) stress. The final
consultants' report recommends this procedure as a con-

servative approach.




2i| s "Computer programs for determining buckling loads
3 do not predict experimental buckling results very well."

4 It is well recognized that the results of computer pro-
5/ grams based upon classical theory must be modified to predict

ti.e buckling capacity of imperfect shells. For the ACNGS

|

vessel, the classical buckling values are reduced by knockdown

81 and plasticity reduction factors, which conservatively

9; account for the difference between the theoretical elastic
10% buckling value for a perfect shell and the critical buckling
111 capacity of a fabricated shell,

12& Both the preliminary and the final consultants' reports

endorsed this approach as the pre

at the critical buckling loads.

L2 1)

erred method of errsiving

15% 3. "That the ASME Section III Buckling Criteria
159 Requlatory Guide 1.57, NE-3224 (sic), permits designers to
; t
17& select the method which yields a buckling stress which is
'
18j least conservative."
19& The classical linear buckling analysis with reductiocons
20/l pased on test results, which is the buckling evaluation
il !
21; method used for ACNGS vessel, is the method preferred and
i
22| recommended by the consultants. This approach, outlined in
23  previous paragraphs, is the most widely used approach for

o4 || L e : ; , 2
-4; shell buckling evaluation. Applicant does not 1intend to
95 || - %14 : e 1 ;
25 perform any buckling evaluation for the ACNGS vessel using
r) - 5 -
~6‘ either of the other two methods permitted.
] - :
&l 4. 'Until more test data is obtained to study the
28| L : . _ .
| effects of imperfections, asymmetric loading, load interaction,
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dynamic and nonlinear effects, a conservative factor of
safety such as 3 should be used."

The final consultants' report recognized that imper-
fections, asymmetric loadings, load interactions, dynamic
loadings, and nonlinear effects can all be treated in a
conservative manner, and that a safety factor of 2.0 will be
adequate. As the final consultants' report states, "It is
felt that a safety factor of 2 is sufficient to achieve a
conservative design for all states of stress, if applied to
reduction factors obtained as the minimum of experimentally
obtained data." This recommendation of the consultants'
Report is consistent with the buckling criteria of the ASME
Code Case N-284, the requirements of which will be met for
this vessel.

Q. Would you summarize your opinions concerning Mr.
Doherty's contention?

A. The four (4) observat.ons cited by Mr. Doherty's
contention have either been superceded in.whole or in part

by their own authors in the final consultant's report to the
NRC (NUREG/CR-0793, May, 1979) or they are well accounted

for in the design of the ACNGS containment vessel. The

method of analysis employed for the design of the ACNGS
containment vessel will result in a conservative prediction of
stresses and the buckling evaluation method employed will

prodince a safe and conservative design.
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RESIDENCE: BUSINESS:

Exhibit KM-1
EDUCATION AND PROFESSIONAL QUALIFICATIONS
KAMRAN MOKHTARIAN
442 Claremont Court Chigago Bridge & Iron Co.
Downers Crove, Illinois 60516 800 Jorie Blvd.
Oak Brook, Illinois 60521
EDUCATION:

B.S. Degree in Civil Engineering, Cleveland State University)

1963

M.S. Degree in Structural Mechanics, Northwestern
University, 1964

Graduate level courses at Illinois Institute of Technology

EXPERIENCE:

Employed by Chicago Bridge & Iron Co. from 1964 to present.

August 1964-August 1965 Design Engineer: Working on design
of vacuum chambers and pressure
vessels.

August 1965-June 1966

Field Engineer: Working on fah-
rication i1nd construction of tanks
and vessels in an oil refinery.

June 1966-August 1967

Design Engineer: Work.ng on design
a-d analysis of nuclear re«ctor
vessels.

August 1967~May 1972

Group Leader: Having responsibilit
for stress analysis of nuclear
reactor vessels and preparation

of ASME Code Stress Reports.

=




-
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!

! May 1972-Sept. 1975 - Supervisor of Stress Analysis:
2& Having responsibility for complete
3/ design and analysis of nuclear
‘! structures. Supervising groups
5 of engineers performing heat
6 transfer analysis, fatigue and
T fracture analysis, shell and
8 finite element analysis, and
9 buckling analysis. Reviewing

10!

and certifying complete Code
design and stress reports.

Sept. 1975-July 1977 - Project Engineer: Having overall
engineering responsibility for
design and analysis of the
containment vessel for the Clinch
River Breeder Reactor Project.
Helped develon buckling criteria
to be used for the design of that
vessel.

July 1977-To Date - Design Supervisor: Having respon-

sibility for design of varicus

nuclear structures. Supervising
groups of engineers_workinq on
design and analysis of various
containment vessels. Helped with
developing buckling criteria to

be used for design of Mark III

B BEBRERBRRBRESBE BES & &E B EE

containment vessels. Helped with




1 the development of and authored
2 portions of the ASME Code Case

3 N-284, titled "Metal Containment
4 Shell Buckling Design Methods".

5! PROFESSIONAL REGISTRATION:

6 Registered Professional Engineer in State of Ohio

Tl HONOR SOCIETIES:

8 Tau Beta Pi

9 Pi Mu Epsilon

10/l PUBLICATIONS:

"Hotspot Flexure of Plate on Circular Support”,
Journal of the Engineering Mechanics Division of

ASCE, June 1968

BRBERERBRBREBEBSGE G E &R B
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JUDGE WOLFE: Is there anything, Mr. Cope-
land?

MR. CGPELAND: NO, Sir.

JUDGE WOLFE: Cross=-examination, Mr. Sohinki?

MR. SOHINKI: We have none, Mr. Chairman.

JUDGE WOLFE: Mr. Doherty.

CROSS~-EXAMINATION
BY MR. DOHERTY:
Q Mr. Mokhtarian, how do you define "buckling"?
A I would define "buckling" as instability

failure of the structure ... without getting too techni-
cal about it.
When the deformations of the structure become

very large, that is a buckling failure.

Q In your definition, would there have to be
a loss of strength of the structure to have buckling
occur?

A Well, the buckling failure would cause
loss of strength.

Q You wouldn't call it buckling then if no
loss of strength occurred; is that correct?

A Not necessarily. As long as you do get
large deformations, it could be called a buckling

failure. But that doesn't necessarily mean that you've

lost all of the strength.

ALDE"COM PEPORTIMNG TOMPANY . INC,
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Q Okay.

I have some guestions with regard to the

containment shell now. Where will be the shell be
fabricated?
A Right now :the plans are that this particular

shell would be fabricated at CBI's plant in Birmingham,

Alabama.

ALDERSON REPORTING COMPANY, 'NG.
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Q Does that mean, sir, that when it arrives on

the site it will be in its entirety?

A No. No way.

11007

There'll be plates fabricated, individual

plates fabricated in the shop and those are shipped to the

site ard put together at the site.

Q Can you give me an idea, a rough guess, how

many pieces?

A Um-hmm. I would say it could be forty or fifty |

different pieces that would have to bhe put together in the

field.
Q Okay. |
3 So, then, those pieces are created at CBI? E
A Correct.. |
Q The final building of the contraption is

where? At the site?
A At the site.

Q Ckay.

JUDGE LINENBFRGER: Sir, is this normally

what is referred to -- I won't say normally -- but,

sometimes referred *+*o as field direction?
THE WITNESS: Yes, it 1is. This 1s a

directed vessel.

JUDGE LINEWBERGER: Thank you.

ALDERSON REPORTING COMPANY, INC.

field
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BY MR. DOHERTY:

Q Ncew, are the pieces through which any doors
will go sincle when they arrive at the site?

A Yes. Generally, speaking they are, unless you
get a door which is too big to be shipped in one piece;
and we have had cases where the frames for those openings
have had to be shipped in two pieces, and then put
together in the field.

Q All right.

A As for as I know, for this and everything,
you know, all that reinforcing the framing for openings
will be shipped in one piece.

Q Now, let me see if I got this richt?

Are you saying thég at Allens Creek there will
nct be any of this unu5ual'circumstance?

A That is correct.

Q Okay.

Now, how has the containment been designed

at this point?

A Has it been designed?
Qo Yes.
A Not completely. We have had some preliminary

design work done; but, no, it is not final design by any
means.

Q. What input is needed before you can complete

ALDERSON REPORTING COMPANY, INC.
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the design?

A Well, some of the loads would still have to be
finalized.

0 Well, can you give me an idea of what those
loads are, please?

A Basically, SRV and local 1loads and seismic
£ 00 . We have had some preliminary locads that we have

worked with, but from what we understand they haven't

all been finalized yet.

2 Are all the static loads arrived at, though?
A We do have a set of static loads, yes.
Q Okay.

Now, I'm looking at Page 2 now of your
written direct testimony.
(Pause.)
Now, on Page 19 (Line 19), you state the vessel.
is being designed in accordance with requirements
of the pagMg Boiler and Pressure Cole Section III,
Subsection I1I."
Is this to your -- to the best of your
knowledge a requirement?
A. Y8R, it 1i¥W.
Q So, then, you have to meet these requirements
and then neet other requirements not specified.

Is that correct?

ALDERSON REPORTING COMPANY. INC.
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some of the SRV and LCCA loads.
JUDGE LINENBERGER: Would you just clarify
SRV, please?
THE WITNESS: Safety Relief Valve load
on loading.
BY MR. DOHERTY:
Q Now, I'm interested to know a little bit more

about the certified stress report.

That's a responsibility of CBI, is that correcc?

A That's correct.

Q And, you give this to Applicant?

A Yes. We give 1t to Houston Lighting & Power.
Q I see.

What is your understanding of what happens

to that after vou give it to the Applicant? Do you -~

A What happens to 1it?
Q (Counsel nods.)

A I don't know.

Q Okay.

What is the ultimate strength of the steel
shell? As planned?
A The ultimate strength for what kind
of a failure?
0. Well, I'll give you a for instance.
A Uh~-huh.

ALDERSC»JRQPORTW«SCIMAPANY.wu:
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pressure --
A.

Qo

A

Q
Do you have

know? Do

11062

Let us say that it is subject to internal

Okay.

-- from a gas.

Right.

At what point will the pressure vessel fail?
any idea -- will that vessel fail. Do you
you have any idea?

Well, we have looked at that.

We have some preliminary numbers, but I don't

have those here with me.

That really wouldn't have anything to do with

buckling with that internal maximal pressure would be

by yielding,

which is just a different kind of failure

than the buckling failure we are talking about.

&

Well, that's what you'd call a dynamic load,

wouldn’'t it be? What I've described:

A

It could be either a dynamic or static internal

pressure load.

The study that we did was with an equivalent

static pressure, internal pressure.

2

All right.

Now, in this instance, the only difference

between dynamic and static is that one is rapid and the

other is you lettime take its course, too? Bight?

ALDERSCW!REPORTW«SCCNﬂPANY.WK;”
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A, Yes. That's correct.

Q Okay.

Now, under that same condition, do you have a
figure or an amount for a yield strength of the shell at
this point?

A Well, the lcad strength of the material that
we are using for this containment vessel is known as
specified. The code has some minimum values that the
material supplier has to meet before the material is used.

Q I see.

llow, what code? Can you tell me what that is?
That code?

A That- is the ASME Code.

The ASME Boiler and Pressure Vessel Code,
Section 2 of that is on materials; and for every type of
material it has some requirement on the material properties
that have to be met, and one of those properties is the
minimum yield strength.

Q I see.

So, you have at this point, would you say,

a better idea of the yield strength than the ultimate
strength?

A. Well, we know what minimum values both of those
have to have for the material we are using.

For every piece of material that we use, they

ALDERSON REPORTING COMPANY, INC.
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will test samples of that material and they will have to
to meet the specified minimum values for the yiald and
ultimate strength of that material.

Q Okay.

Now, on Page 3, Line 15, you begin to get into
what you are going to do a little bit; or perhaps what
you've done already. And, you speak about reductions
applied to account for imperfections in vessel geometry.

Now, what I want to ask you about is how are
the reductions determined?

A Those reductions are determined from available
tests data.
Q S¢, then =-- Let's back this up a minute.
In order to determine =-- Excuse me. Strike that.
Now, does your statement there say that your

reductions are cause by imperfections in the vessel

geometry?
A Yes.
Q Well, then, what is a -- 1in this case, now,

what 1is an imperfection in vessel geometry to you?

A In perfection could be a local variation from
the theoretical radius, for example.

Q Theoretical -- pardon, what was the next word?

A Radius.

ALDERSON REPORTING COMPANY. INC.
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Q Radius?

A Right. You Know it was at flat spots, you know.

Part of the vessel may not be exactl’ to the theoretical
radius.

e Okay.

(Pause. )

So, do you use something like a previous
experience with this type of vessel in order to get some
idea of the necessary reductions you will have to apply
due to these imperfections?

A I don't know if I would call it previous
experience; but you look at the test results, you plot
those and bésea on those you come up with the values of
those so-called "not known factors" and then you use those

on various jobs.

You know, previouse experience, you know,
on other containment vessels, cf course, you never test
those to failure so you don't -- you don't learn anything
from previous experience in that sense.

Q OCkay.

Has there ever been a failure of a containment
shell as large as this one, to your knowledge? And, this
shape?

A Buckling failure?

Q Yes.

' ALDERSON REPORTING COMPANY, INC
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Not that I know of.
(Pause.)

Along that line, are all BWR designs, do they

use this type of inner shell, that 1s currently called the

BWR's functioning to your knowledge?

A

«

Do they use what, sir?

This type of internal shell inside of the

concrete shield?

A

Not all the BWR's. The Mark III BWR's, the

steel Mark III BWR's are basically the same type of a

thing. Steel containment vessel inside a concrete shield
building.

rof

£ E-F

I!‘/

ALDERSON REPCRTING COMPANY, 'NC.
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How many Mark III's are there right now?
At various stages of construction?

Well, how many shells are complete at this

5 A How many shells are ccmpleted?

(Counsel nods.)

o
P

7 | A I know of about three or four which are close to
8 completion. There is probably more. I don't have an

9 | exact count of how many there are.

10 0 All right.

1 What else would be an example of a reduction

12 ! besides this lack of, I don't know, symmetry, I guess or --

3
3
d
3
3
<
s
z
2
3
2
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E
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E
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13 As Another thing which confributes to a
i
i e g e ¢
s reduction would be the boundary conditions. You know,
!
13 f you never have idealized boundaries at these things, and
|
16 ; those would show up in your reduction factors.
” Z MR. SOHINKI: Mr. Chairman, may we go of€
lal
the record for a second?
19 |
! JUDGE WOLFE: Yes.
20 | | b o o . s
! (A brief discussion was held off
21 |
g the record.)
I
22 |
i BY MR. DOHERTY:
|
3 ] ; i }
: Q Now, through the history of the design of the
!
24 | _
. Allens Creek plant, there was a change 1n the siLeel shell
25

in terms of its shape. The roof, I would call it

A ~ ALDERSON REPORTING COMPANY. INC. ,

N
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Now, does this change of design we spoke of a
moment ago, improve the yield strength?
A You mean, the yielding capacity of the
containment vessal?
Q Yes.
A Again, it probably does just because you don't

have that fliat radius on the top it improves the capacity

for yield.
Q All right.
Does it improve in any way the buckling
resistance?
A Well, if you just compare any dome wish an

ellipsoidal dome, then the answer 1is yes. It is definitely
stronger from the buckling standpoint, the

hemispherical doﬁe.

But, when w= had the ellipsoidal dome, we were
going to put some stiffeners up there, so we wouldn't

add stiffeners on a flat head to make it as strong as it

had to be.

Q Will there be any st f£feners now? Or are they

A No.

With a hemispherical dome you don't need any

stiffeners.

With the ellipsoidal you probably did.

ALDERSO.N REPORTING COMPANY, INC.



300 7TH STREET, SW. | REFORTERS BUILDING, WASHINGTON, D C. 20024 (202) 554 2345

10

1

12

13

14

15

16

17

19

21

22

3

24

25

RT—

SpSp—

L LS

S AR S AR

11060
Q Now, would it improve the buckling resistance
with regard to, what I would call, the sides or I guess
the barrel of this shell?
Would it have any affect on that?
A No. No, 1 would say the cylindrical part =--
the cylinder part of the vessel?
Q Yes.
A. No. That shouldn't really be affected by the
shape of the head.
Q Oka_ .
Now, y.u spoke down here of Kalnins' Shells

of. Revolution Program =--

A Okay.

Q I want to find out where that was published?
A Where is it published?

Q Yes.

A There is a published paper on the theory

behind that Program. I coulén't tell you right now where
it is published. I know it was published quite a number
of years ago by Professor Klnins. He as a professor at
Yale University. No.

Q Is it used extensively in the industry?

A Well, I know 1t is used by other than CBI.
I don't know what you would call extensively. It is =--

I would say: Yes, it is being used by a number of

ALDERSON REPORTING COMPANY, INC.
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Have you familiarized yourself with NUREG=1747?

That is International Structural Engineers

Peport, Weingarten and --

@
to you.
not.

A

You

No, sir. 1If you'd like, I will bring it over

car tell me if you're familiar with it or

I'd appreciate it.
MR. DOHERTY: May I approach the witness.

JUDGE LINENBERGER: Why don't you read the

title at the moment, also, please, sir.

MR. DOHERTY: 1It's called "A Description of

Current and Planned Research in Structural Engineering.”

THE WITNES_: I have seen that document, yes.

BY MR. DOHERTY:

o

vid you familiarize yourself with the section

on buckling of steel containments?

A

2

I've read through it.

I see. Do you agree with their statement on

the adequacy of current standard methods of determining

buckling loads of steel containment vessels?

MR. COPELAND: I object to that question, Your

Honor, unless he shows the witness the document and lets

him read the statement before he answers.

/

/

THE WITNESS: Yes. That is u true statement.

ALPERSON REPORTING COMPANY, INC.
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BY MR. DOHERTY:
Q Would you read that short statement to the
Board?

JUDGE WOT.FE: At what page is this, please?

THE WITVESS: Page 46. It says, "The curvent
standard methods for determining the buckling loads of
steel containment vessels that are subjected to axisymmetrical
dynamic pressure locads have not been verified by testirg
or accurate analysis.”

But I have some more explianation on this.

MR. COPELAND: 1I'd like for the witness to
complete his answer, then, Your Honor. |
BY MR. DOHERTY: |

Q If you have some more to add to that, please
do so.

A Okay. That's one area where test results are
not available, and we r~cognize that and we account for
that hy using conservative assumptions.

The catch there are two words. One is dynamic
loads "nd one is axisymetric analysis.

Now, the way we account for dynamic loads is
by doing a dynamic analysis, calculating the dynamic
amplification factors and then multiplying the static stresses
by those amplification factors, coming up with an equivalent

static stress which has the effect of all the dynamic

v+ ALCERSON REPOXTING COMPANY, INC..
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loadings.

That is applied to the shell as a static locad |
and is well-recognized that that's a conservative way of |
doing the analysis. ‘

In other words, the analysis assumes that the
peak stress, the maximum stress during that dynamic event
a~ts there on the vessel shell as a static load.

This is == Like I said, there are papers
on this and it is well-recognized that this is a conservative
way of accounting for the dynamic facre.

The other word is axisymmetrical loading. Again,
it's diffi~ult to similate some of these non-symmetric !oadings
on vessels for testing purposes.

Again, there we recognize that, and the way we accouné
for it is we calculate the st~ .ses around the containment
vessel, and then we take the maximum stress at any point
around the circumference and assume that that maximum stress
acts all the way around.

That, again, is a conservative assumption.

Q However, though, you do say that you agree %
with the statement that you read; is that right?

MR. COPELAND: Objection, Your Honor, asked
and answered.

The witness has given a lengthy explanation

as to why he agrees with that.

sves vy e ARGDERSON REPORTING COMPANY, IMNC. b
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BY MR. DOHERTY:
Q Having given your lengt:ny explanation, as Counsel
has called it, do you stil. igree with your original statement?
MR. COPELAND: Same objection.
JUDGE WOLFE: With the original statement being
what?
MR. DOHERTY: Beinqg that he agreed with the
statement which he read.
JUDGE CHEATUM: Mr. Doherty, he has already
agreed with the statement.
MR. DOHERTY: Well, sometimes people, on getting
a little chance to really think things over and explain
themselves, begin to think they've begn a little too liberal
and want to change their minds; and I just think it's fair
to ask him.
JUDGE WOLFE: All right. 1I'll allow the gquesticn.
THE WITNESS: I agree, subject to the explanation
that T just gave.
BY MR. DOHERTY:
Q Okay. Now, you spoke that this nrocedure you
described is well recognized. Well recognized by whom?
A By, I would say, experts in this field, people
who are involved with buckling analyses, or at least the
ones that I have :en in contact with, the ones that I

have talked to.

ALDLRSON REPORTING COMPANY, INC.
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0 And who are they, for example?
A You want names or -=-
Q Yes. Do you have any names that are handy

in your mind?
A Well, we have a number of them within CBI |
organization. One of them would be Clarence Miller.
He is =-- I would consider him one of the
leading authorities on the subject, and he's publ ished
a number of papers, and he definitely agrees with that.
We hive a number of others, Tommy Koff,
John Hegstrom, and a number of people within “~he EBASCO
organization. We've talked to them, and a number of other
architect/engineering organizations that we've worked with
over the years.
I mean, I could go on naming names.
Q Please don't. I don't want to do that to you,
3ir. That's not fair.
A. Okay.
Q Now, were you saying, sir, that in this summation !
of dynamic loads, you include every one of them?
A Every one of what?
Q All right. ['l]l rephrase that. It's difficult
to get notes right there. 1I'll try it again.
Okay. Scratch that last question, if there

was one.

ALDERSON REPORTING COMPANY, INC.
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I am going back to page 3 in that discussion
of buckling evaluations.

In line 23, I wanted to get a little more into
this word "comparable" that you used there.

You state that the Kalnins' Shells Revolution
Program produces results comparable to the finite element
program recommended in NUREG/CR-0793.

Do you mean that there has be:n replicable
results from these two different approaches?

A Yes. Some studies have been done to compare

the results and they have been in reasonably good agreement.

12
13

14

16
17
18

19

MR. SOHINKI: Off the record, Mr. Chairman,

that's going to be going on for another ten minutes.

JUDGE WOLFE: All right.
BY MR. DOHERTY:
I would like to ask you another question with

regard to the NRC's publication, NUREG-0747.

It might be easier if I approcached you, rather

300 TTH STREET, SW. | REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 2345

S8 S

than try to do it at a distance.
I would like to ask you to read that last statement
and then aive us anything you have on it, please. It is
on page 47 of the document we discussed a moment ago,
NUREG~-0747.
A "Also, the problem of dynamic buckling of the

containment shell in the presence of axisymmetrical loads,

ALDERPSON REPORTING COMPANY, INC,
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such %s that due to seismic and safety relief valve blowdowns,
.as not been adequately addressed."
MR. COPELAND: 1Is there a question about that,
Mr. Doherty?
BY MR. DCHERTY:

0 Do you think that statement accurately reflects
the situation with regard to the shell plan for the Allens
Creek Nuclear Plant?

A No, I don't.

Q All right. What are your reasons for not agreeing
w_.th that, please?

A Well, I just explained a minute ago how we
do account for the dynamic effects of the loads and for
the axisymmetric effects of'the load.

We account for those by using a conservative
approach.

JUDCE WOLFE: Why doi't we take « ten-minute
recess.

(Recess taken.)

ALDERSON REPORTING COMPANY, INC.
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om | BY MR. DOHERTY:
'
2fi % Mr. Mokhtarian, we broke of{ «fter you read
i
3; something into the record about the dynamic buckling or
‘i containment shells and locads fiom seismic and safety
|
51 relief valve blowdown.
U]
3
; 6 ! I think in the beginning we indicated that
w |
—-— 1
] 74 thes loads had not been ... what? What was the
g 8‘ problem ... in the very beginning?
< 9 | I think you said they had not been completed,
” i
£ 10 is that correct, for the shell?
% n ; A The loads have not been finalized.
; 12 Q Why haven't they been finalized, please?
g ‘3‘ A, I don't know. Those loads are specified to
a .
y us by EBASCO, and EBASCO.does not have all of the final
2 14
=
§ 15 loads yet.
=
- Q Okay.
5 16
ﬁ 17 Turning to page four of your written direct
z . :
testimony, please, you speak cf the appropriate factors
5 18
E 1% | of safety.
-

20? How are these app- ‘vriate factors of safety

2]‘ included . the stress interaction equation?

22; A. Well, once you have set up your criteria on

23? how you add up the effect of stresses in the two different
24f directions, then you throw a safety factor at the end --
gsé on the end result.

i e oo, ALDERSON REPORTING COMPANY. INC.- .
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Q Is there anyoune outside of Chicago Bridge &
Iron who agrez2s with that?

A Well, I think so. There's -- a code document
which was recently published ... That was a result of
that, about three or four years work of a task force of
experts. That's a code case that has been published.

And that document recommends a safety factor
of two for normal operating conditions.

Q. All right.

That's for normal operating conditions. Would

normal operating conditions include a loss-of-ecclant

accident?
A No.
Q Doesn't the plant have to be constructed in

order to take in the loss-of-coolant accident?

A. I'm sorry. I will take that back.

It does include some non-coolant local conditian

What is normal operating condition and what is in ASME
terminology a Level C or a Level D type cperation, those

are again specified to us.

And some of the local loads are specified as
Level A or B, which would make them normal operating

condition.

Q Could you repeat just the last of what you

said? I lost it; I couldn't hear it.

ALDERSON REPORTING COMPANY. INC.
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A I said some of the local loads are specified

as normal operating conditions.

—_—
== TEE N R R R

p

3 JUDGE LINENBERGER: Sir, you mentioned a moment:
p ago an ASME c¢ode case that addressed the adegquacy of the
51 safety factors that Mr. Doherty was just asking you

6 j about.

Does that happen to be the code case referenced:
in your testimony at Page 5, the first full paragraph?
THE WITNESS: Yes, sir. Code Case N-284.

JUDGE LINENBERGER: Thank you.

BY MR. DOHERTY:
‘2; Q Well, then the s;fety factor, 2.75 =-- isn't
13 * this correct -- it does not take in abnormal operating
|4 | transients? !
15 ; A Right now the criteria that's in the design
16 | spec doesn't differentiate jn normal and abnormal con-
17 ditions.
18 E Where I was referring to a safety factor of
19 ! two for normal operating condition was fromr the code
20 : case.
21@ And in the code case they do Jdifferentiate
22% between normal operating conditions, which would be --
23?E in their terminology again =-- Level A and B service
245% conditions; and then they reduce -- or they recommend a
25‘5 reduction in the safety factor for Level C and D

i \ ALDERSON REPORTING COMPANY, INC.
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conditions.
Q Okay. Now, I want to get something straight
here before I go on.
This safety factor ... now, if everything
else is the same but th2 safety factor in a hypothetical
problem, will the containment shell be stronger if

the safety factor put into the calculation is low or

high?
A It will be stronger if the safety factor is
higher.
Q Okay. Thank you.
Now, on Page 4 still, starting at the end of
Line 13, there is this statement: "This is a conservative

approach, since a structure can withstand stresses
due to dynamic loadings that are equal to or, in many
cases, greater than critical stresses from statically
applied loadings."

Why is that?

A Applying those equivalent static loadings,
again assume that the peak value of the stress during
that loading transient stays on the structure for a
relatively long time, whereas for a very quickly applied
locad -~ dynamic load of a short duration, that pecak
value of stress is there for a very saort amount of

time.

ALDERSON REPORTING COMPANY, INC.
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if the cross-examiner thinks there's any uncertainty
or whatever, the witness 1is always capable of handling
his own responses.

Answer the question.

THE WITNESS: Well, again, the answer is that
the loads are given to us as just platform loads. We
don't =-- We're not given a description of what the
platform is for.

You mentioned some CRD hydraulic system

returns or whatever. All I'm saying is that ... you know, |

I don"t know exactly what the platforms are for.

But we know where the platforms are, and we
know what the loads on them are. And we do design for
all those loads.’

BY MR. DOHERTY:

Q Further down on that page, you state: "The
buckling capacity of the shell is based on linear bi-
furcation (classical) analyses reduced by" some oOther
factors that you mention.

Now, have you determined the buckling capacity
of the shell yet?

A Again, the design of the vessel has not been
finalized. We've “Yad some preliminary designs. And for
those we have determined the buckling capacity.

Q Is a linear bifurcation analysis planned to

. ALDERSON REPORTI!NG COUMPANY, INC. Py
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be done at some future date then?

A Well, we have done some of that on our pre-
liminary designs.

Qo I see.

When did you plan to do this?

A It's a continuing thing. 1ike I say, we've
done some and will be --

Q Uh-huh.

A -= you know, the design 1s an interagctive
type of procedure. We just assume a design and apply
the ioads that we have up to that point and see how it
works out.

And this is something thrat we've been doiny
and will continue doing for a while.

Q At the very beginning of this project, were
you asked to determine the buckling capacity, or told
that that would be eventually something that would be

done ... of this shell?

That would be asking you to think back a few

years.

A Well, when we take on a contract for a design

of a vessel, we recognize that buckling is one of the
things which has to be looked at.

And I guess, by assumption, we knew that we

were going to have to do a buckli. 1 evaluation ... yes.

. ALDERSON REPORING COMPAMY, INC,
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MR. DOHERTY: IL was a question which had
several parts. The gue.:tion stated: "How does Applicant
Jetermine lcads on the steel containment shell?"

C Part -- Part C said: "Regardless of code
used, please indicate if a linear bifurcation analysis
has been used or is planned in the future."

And the answer was: "A linear bifurcation
analysis ha: not been performed for ACNGS steel contain-
ment, nor is one planned."

That's what I'm getting at. I'm just wonder-
ing ==

JUDGE WOLFL: Whether he responded to your
interrogatory?

MR. DOHERTY: Uh=huh.

JUDGE WOLFE: Did you persconally respond to
that, or were you gueried about the answer to that
interrogatory?

THE WITNESS: No, I don't remember that that

gquestion was discussed with me.

BY MR. DOHERTY:

Q. What is a plasticity reduction factor?
A Okay. All the theoretical type or classical
solutions ... like it says linear bifurcation ... that

means that some of these theoretical solutions, whether

by a computer program or you go to a text and get your

~ALDERSON REPORTING COMPANY, INC.
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BY MR. DOHERTY:

Q And the correction factor is then the plasticity

reduction factor; is that correct?

A That's correct.

Q And that's because the material no longer
snaps back into shape, or something like that?

A Well, 1t's basically because the material
doesn't behave linearly. In other words, there's not a
linear relationship between the load and the deflection.

And the linear analysis assumes that that
linear relationship still exists, whereas for the real
material, when it reaches a certain point, it doesn't.

In other words, the modulus of elasticity
is not constant after the proportional limit. There 1is
a reduction in the modulus of elasticity, and that
reduction is known; and it's applied to the results of
the linear anal’sis.

Q Would this be the same for both dynamic and
static loads?

A Yes. 1It's the value of the stress that deter-
mines where y¢' are on your stress/strain here ...
regardless of the nature of the loading.

Q Ckay.

I notice you mention a progress report by

the International Structural Engineers Company, and that

. ~AI.LDERSON REPQRTING COMPANY, INC.
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you mentioned it on Page 5 on Line 15.
Did that document recommend a safety factor
of 3.0?
A I can't remember if it actually recommended
it, but it did have something to the effect that 3.0
shculd be used.
Q Do you have that document with you today?
A I just noticed a copy of it in the folder.
Let me get it.
(Pause.)
I do now.
Q Do you see in there that it recommends a
safety factor of 3.0?

A What page are you on?

0 I'm not looking at the document.
A Well, okay ... I know that they do have =--

they ao say something about a safety factor of three.
But then that was changed in the final report.

The final report came out clearly recommending
a safety factor of two, provided that you do your
buckling analysis in a certain way-

JUDGE WOLFE: Sir, don't you have the final
report before you =--

THE WITNESS: I have the final report, yes.

JUDGE WOLFE: Is that what you have before you?

ALDERSON REPORTING COMPANY, INC.
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THE WITNESS: ©No. This is the preliminary
report that Mr. Doherty is referring to.

JUDGE WOLFE: I thought you were referring to
the final report, Mr. Doherty.

Maybe I misunderstood you.

MR. DOHERTY: Well, I'm sorry if that hap-
pened. I was referring at this time to an item mentioned
on Page 5, around Line 15, and does speak about as a
Preliminary Progress Report.

JUDGE WOLFE: I see. I was looking at Line
21. All right.

We're talking about the Pre2liminary Report.
BY MR. DOHERTY:

| Q But you, sir, have the Final Report in fr._nt

of you now; is that right?

A No. This is a preliminary.

Q Still preliminary?

A Yes.

Q So then --

A I have found that statement in there, yes.

Q. Would you read that, please.

A "Until more test data is obtained to study the

effects of imperfections, axisymmetric loading, load

interaction, dynamic and non-linear effects, a conservative

factor of safety, such as three, should be used.”

. ALDERSON REPORTING COMPANY, INT.,
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Q All right.
MR. COPELAND: Is there a gquestion, Mr.
Doherty, pending?
MR. DOHERTY: Yes.
BY MR. DOHERTY:
Q Can you tell us any of the == What was
done? Can you tell us wh.c they did to arrive at this
lower figure and their conclusion that the safety factor
could be lowered?

What did they du? Do you know, sir?

A The ISE?

Q Yes.

A -= the consultants?

o Yes.

A I'm speculating. As far as I know, they

studied this a little bit more and -- this is my own
speculation -- that they recognized that some of these
effects that they are mentioning here can be accounted
for by some of these conservative methods that we have
discussed. And their Final Report does recognize some of
these methods that we are using on Allens Creek.

And the final conclusion of the Final Report
is that if you do use some of these conservative approaches,
then a safety factor of two is adeguate.

Q Okay.

ALDERSON REPCRT'NG COMPANY, iNC.
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Now, with regard to the foot of Page 4, it
states: "A factor of safety" ~-- This is of your
testimony, sir.

"A factor of safety of 2.75 is applied
wherever the critical buckling stresses are in the
elastic range. The safety factor is linearly reduced
fr.m 2.75 to 2.0 between the proportional limit and the
yield stress of the material."

Now, in that second sentence then, 1s this
the inelastic range or the plastic range? Might it be
spoken of that way?

A No. This is the inelastic range between the
propurtional limit and the yield strength of the material.
That safety factor is'd;opped over that region, from
2.75 to 2.0.

Q Okay.

Now, were the buckling stresses analyzed

using a model developed, either by the so-called SAP-6

code?
A No, they were not.
Q What about the NASTRAN code?
A No.
Q Ckay.
A They were calculated by using the Kalnins'

shell of revolution program --

ALDERSCN REPORTING COMPANY, INC.
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Q Uh-huh.

A -

like we said before.

The results of that shell program have been

compared with some of these finite element programs that

you mention.

results.

And they give == They give comparable

ALDERSON REPORTING COMPANY, INC.
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BY MR. DOHERTY:

Q On Page 5, now, at Line 4, you state,
", . .material deformation becomes the controlling factor
rather than buckling."

Now, my question is: How does material
deformation as used here differ from bucking?

A Well, the material deformation that we have
used here means yielding, really. You know, we could
have used "yielding failure becomes the controlling
criteria" rather than buckling which is just that sudden
type of a failure.

Qe - Okay.

And, moving on down there, you state,

.

“In addition to meeting the requirements of PSAR Table

b.8-2. . ¥ You also will meet the requirements of ASME Code

Case N-28¢ . . ."
Now, in what way will meeting Case Code N-284
benefit the strength of this cthell or improve 1it?
A I don't think it will.
Right now I am speculating since we haven't

done that.

I don't think using the Code Case would add

anything to the vessel design.

The only reason we would do it is that the Code

Case rules are a little different than the rules

ALDERSON REPORTING COMPANY, INC.
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thét we have in the design spec; and the Code Case rules
are considered by a panel of experts and we want to =--
that would be just a double check on our own criteria and
design spec.

Q Were you, vourself, involved in the formulation
vf this case -- Code Case, by any chance?

A, Yes.

I worked with the task force which developed
that Code Case.

Q Okay.

(Pause.)

Kind of a broad question here.

In your opinion, are we ;onsidering this issue
too socon?

MR. COPELAND: Objection, Your Honor. That
gJuestion is too vague.

I don't know what he means by too soon.

If he means that his contention shouldn't have
been admitted, it seems to me that that is not a proper
guestion for the witness to answer.

MR. DOHERTY: I couldn't hear all you said,
Counsel. There's -- It is noisy, you know, particularly
at the end.

MR. CCPELAND: I don't understand why you're

asking this witness a guestion as to why your contention

ALDERSON REPORTING COMPANY. INC.
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should have been admitted.

JUDGE WOLFE: I think you can rephrase your
guestions.

I think I know where you're going; but I want
the witness to know as well.

MR. DOHERTY: All right.

I1'll rephrase.

BY MR. DOHERTY:

Q In view of the fact that several of the loads
have not been specified to you, do you believe that the
contention can e fully dealt with at this time?

A Yes.

I didn't think that the contention had anything

.

to do with the lo.ad.

We're really -alking about the criteria, once
you have the loads, how do you treat them to show the
adequacy of the containment vessel; and, you know, we can't
do that before we have all the loads.

Q All right.

Now, is the last part of your answer based on

the idea that you've dealt with the most extreme load?

A No. I'm saying that we can set up o' « criteria
so that when we do have the load we know hov &' 0 T3xing EO
design for it. That's what this criteria is all about.

Q Qkay.

ALDERSON REPORTING CZMPANY. INC.
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leagth is small. The results reported in 28 and 29
indicate relative insensitivity of critical magnum stress
to consequential distribution of stress."”

Now, that's for «cylindrical shells with
pr2dominately circumferential stress states.

I. that correct?

A Well, okay, I guess, yes we want to ==

No. I know there .s more on that. There is a little bit
more specific

(Fause.)

Well, I can't find -hat particular statement,
although, I know there 1is something in there which is

very clear.

But, on 4-10, Page 4-10, I think we can draw
the same conclusion from the statements there. It says
on one-third of the page down, it says, ". . . in 29,
the maximum experimental pressure due to a guite variable
wind-loading _stribution, is experimentally about 40
percent than the critical uniform pressure."”

So, all of that is saying, if you read that
whole Paragraph 4.1.1.2, there are indications thrrughout
that wher you have a non-uniform load --

0 Yes.
A -- loading, if you use =-- if you use a

uniform loading in its place, with the maximum value

ALDERSON REPORTING COMPANY, INC.
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assumed all the way around. It is conservative.

Q ‘Qkay.

Would you agree tha: was from Section 4.5.1.2?

A I think that conclusion can be drawn from
4.5.1.2 ==
Q That is just correction.

I think you said 4.1.1.2.
A Oh. I'm sorry. 4.5.1.2.
Q Ch, okay.
what's the difference betwe2en an operating
basis earthgquake, and a safe shutdown earthguake?

A Operating basis earthquake 1is that earthquake
for which the plant has tc be designed to operate and would
keep operating when that happens. Whereas, with a .
safe shuidown, you just design for the safe shut-down of
the vessel.

In other words, there is no requirement for the

vessel to keep operating --

Q I see.
A -=- after such an event.
Q Okay.

I believe a while back, you mentioned knockdown

factors.
A Yes.
Q. what are those, please?

ALDERSON REPORTING COMPANY., INC.
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MR. COPELAND: Asked-and-answered, Your
Honor.

He's explained what knockdown factors are.

MR. DOHERTY: Well, there is difficulty’
hearing back here. It was quite a while ago; and, I think,
what he said was -- I think he alluded to them without
defining them.

JUDGE WOLFE: I don't recollect.

Overruled.

The witness may answer.

THE WITNESS: Okay.

The knockdown factor is a factor to 1iccount
for the differences between a perfect shell and an
impérfect shell.

BY MR. DOHERTY:

Q Is there much experimental evidence on the
value of these knockdown factors?

A Yes. There is quite a bit.

Q Where is that evidence =-- or, excuse me. ;
Wrere is this experimental evidence from, please?

A From various sources,. There have been, I would
say, literally hundreds of papers published over the years
on the results of buckling tests all over the world
practically.

(Pause.)

ALDERSON REPORTING CONFAN /. INC.
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Q Can you give me onc source for that

statement. One, per.aaps, collection of literature; one
bibliography on the experimental evidence for the value

of the so-called knockdown factor?

A You want one source?
Q Yes. Wwhere that would be available.
A Well, here is a paper that Clarence Miller,

he is with CVI, has published reporting the results of some
experimental tests that he has performed.

And, ¢t the end here he has a bibliography
of some of other peoples work.

But, like I said, you know, there is hundreds

of papers published.
Q Can you give us the number of the CVI report
that you're speaking of?

Dces that have a report number?

A Well, this is an ASCE publication --
Q Yes. Sorry.
A -- I don't have the date of the publication;

but the paper was given at the ASCE Structural Engineering
Conference in Madison, Wisconsin, August 22 through 25,

1976.

And, then, subsequently, it was published

in the ASCE Journal.

ALDERSON REPORTING COMPANY. INC.
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by number, Mr. Copeland?
Is that Nu~-Reg CR-0793?
THE WITNESS: Yes.
MR. COPELAND: Yes.
BY MR. COPELAND:
Q Is the very top paragraph on Page 4-16, the
source of your testimony, perhaps?
A Yes. Yes. That was the statement we were
looking for.
Q All right.
Thank you.
MR. COPELAND: That's all the questions I have,
Your Honor.
JUDGE LINENBERGER: Mr. Copeland,.excuse me ;
but you and the witness both know what you're talking about.

Maybe we could read it into the record if it is not tao

iong.
‘ MR. COPELAND: It is not too long.
Would you read that statement into the record,
Mr Mokhtarian?
THE WITNESS: Okay.
This is where we had in the document something
to the effect that using this axissymmetric distribution

~ould be conservative.

Okay. I am quoting now, "There are apparentl
Y q

ALDERSON REPORTING COMPANY. INC.
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(3ench Conference.)

JUDGE CHEATCM: Yes.

I have one guestion.

MR. DOHERTY: Mr. Chairman, purely procedureal;
and I'm sorry to interrupt.

I get confused easily. But, we had redirect
questions. Does Staff have any --

JUDGE WOLFE: No.

MR. DOHERTY: Oh. I'm sorry.

Pardon me, Dr. Cheatum.

JUDGE CHEATUM: Yocu're pardcned.

BOARD EXAMINATION

BY JUDGF CHEATUM:

Q You mentioned that in shipment of a shell
plates to the cite for assembling, something the 40 or 50
of these plates that were shipped. I was wondering:

How thick are these »>lates.

A The design we n.ve right now calls for shell

plates most of them one and one-helf or one and

three-quarter inches thick.

rhe shell plates themselves are one and

one-half to one an. three-quarter inches. Only lccal

areas around openiigs and so on, they do 7et thicker than

one and thr2e-guarter inches.

Q 7 didn't understand that

ALDERSON REPORTING COMPANY, INC.
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A Okay.

The stiffeners would be either rings, which
would wrap around the containment at certain intervals;
or they could be, what we call, strirjers which are
vertical stiffeners which are up and down the shell at
certain intervals.

Q How thick would those be?
A Those, again, would be limited to one and
three-quarter inches.

They would be either one and one-half or
one and three-quarter incnes thick; and, then, the width
would be varied. How wide they are would be a variable.

0 ‘Now, on the outside of this steel shell, I
understand it would be po;red concrete, concrete
reinfcrced concrete or --

A No, sir.

Not on this plant.

Q - Oh:

A Oon this plant, it has been decided that all
of the stiffening would be done by steel stiffeners.

Q No biological container --

A Oh. I'm sorry. There is a biological shield
wall, but I thought you were talking about pouring concrete
on the outside of the containment shell.

we don't have any concrete butting right against

ALDERSON REPORTING COMPANY. INC.
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the containment itself. We Jdon't have that.

But, there is a concrete shield building
surrounding the containment vessel.

Qo I see.

And, there is no function of that concrete
shield buildin:- that would add any strength to the shell
because there is no ceontact?

A That is correct.

JUDGE CHEATUM: That's all I have.

Thank you.

THE WITNESS: Yes, sir.

BY JUDGE LINENBERGER:

Q While we're on the subject of stiffeners,
after thé final loads or stress valués are given to you
persumably from the Applicant'throggh ABASCO, who makes
the determination as to whether stiffeners will be needed.
And, then, who makes the determination as to which types,
how many and what placement the stiffeners would be used.

A As the vessel designers, we would do that.
Chicago Bridge and Iron would determine whether stiffeners
are needed, and, then, what would be the best way of
adding the stiffeners.

Q. You may have answered this guestion. I'm not

sure. But, how many field erected containment structures

has CBI accomplished built for nuclear power plants I'm

ALDERSON REPORTING COMPANY, INC.
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talking about.
A Containment vessels for nuclear.

Well, I know that we have built more than any
one else in the world.
As far as the number, I would be, again
guessing, but I would say something in the number of 30
or 40 containment vessels that we have built.
Q In the fieléd assembly process, what -- to whom
does CB&I turn for the assembly welding of these plates

into the containment building structuare?

A It is all done by CBI.

Q You have your own welders?

A Oh, yes. Oh, vyes.

Q. Now, presumably, the weldment, at leas® I would'

suspect that the weldments are potentially a very eritical
part of the structure in terms of the strength of the
shell, could it have been made frcw a single rolled sheet

versus the shell as an assemblage of plates.

50, it seems to me that the way the welds are
performed, treated and inspectcd must be extremely
important to the final performance of the structure.

A Yes.

Q Therefore, when we talked throughout yocur ==
When you have talked thrrughout your testimony here about

the kinds of analytica’ things that are done, I say to

ALDERSON REPORTING COMPANY, INC.
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these containment vessels.

Q You're saying a hundred percent radiographic
inspection or x-rav inspection?
A Yes.

The full penetration welds, which would be the
main seams in the vessel are all one hundred percent
radiographed. T.. surfaces are all magnetic particle

tested.

So. *liare is quite a bit of examination of
those we .s so that, vouu know, no problem has crept into

the welding process.

/7

L F f

8 a4
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A. There are ragquirements on preheating of

postweld heat-treating and by some cf these controls you |
mace sure that your welds are as qcaa as your parent
material?

Q Are you saying that in this field erection
process, the plates are either pre or post heat-treated
or both?

A When you weld them, vou apply a preheat.
Right.

But, whether you have to postweld heat-treat
or not depends on the thickness; and the welds that you g

make in the field you usually keep your thicknesses i

to the limit so that you do not have to postweld heat;treati
But, some of these 1. .-al framing around

penetrations and so on where the chickness go beyond the

one and three-guarter thicknesses inches, you do those {

in the shop and you postweld heat-treat them before you |

ship them to the field.

Q How is the heat applied in the preweld --

A Preheating.

Q -- preheating application.

A It is usually gas burners. Thev have a number

of burners that directs a flame to the edges of the
plates where they have to be welded and heats 1t up to

a certain -~ certain value specified by the Code.

ALDERSONREPORUNGCOMPANYJNC.
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Q On Page 2, of your testimony, Line 25,
you reference certain design specification requirements that
are cited in a certain section of the ASME Code and a
number is given there, "NA-3250".
What, basically is the scope of that document?
That NA-3250.
A. Okay.
That's a paragraph number. That Paragraph
NA-3250 says that the owner or its agent would have to
prepaiire a certified ‘¢sign specification which would be
provided to the desi ner of the containment vessel.
In this case that design specification would
be provided by a EBASCO and provﬁded to CBI.
(Pauée.)
Q By the way, what is the =-- What is the date
of the ASME Code requirement?
Do you happen to know?

From which NA-3250 comes?

A What is the date of it?
Q Right.
A Well,NA-3250 has been in the ASME Code for

guite some time.

Q Has it been updated recently?
A. That particular paragraph, I don't know 1if it
has changed recently. 1 know that paragraph has been

ALDERSO_N REPORTING COMPANY, INC.
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A ABASCO. That certified design report that

we talked about a few minutes ago. Really, one of its

functions is to specify the loads and the loading
combinations to us. And, ABASCO is doing that as the
agents for HL&P.

(Pause.)

Q Suppose these load specifications are given
to you as -- and represented as final -- Dbut, somewhere
along the way somebody does some blow-down force
analysis or something that says, "Well, gee, maybe there
are some asymmetric loads that are a little larger than
we thought. And, if this word gets to EBASCO and EBASCO
and Houston Lighting & Power talk it over and they come
back to CBI and say, 'Well, gee, you know, we now
realize that under certain conditions we're going to have

a 20 percent larger force in some direction, in some

location".

How did -- What kind of flexibility is there

to accommodate to that situation?

A Well, this kind of a thing has happened before.

And, I suspect it will happen agair.

And, we have quite a b.t of flexibility 1ia

ccommodating it. For one thing, normally. you know, we have

-~ we don't recally cut things that closc. We have enou-jh

masgins so that if the loads go up just a few percent, we

ALDERSON REPORTING, COMPANY INC.
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can go back and look at the numbers and accomodate them
without any change in the design.

But, if it did require any change to the
design, again, you would accommodate it by adding
stiffeners on the outside of the containment vessel.

Q Okay.

Now, sticking with that hypothetical for just

a mome.t, l2t¢t's say that =-- Well, this is going to be

an imprecise question: but, to illustrate a point.

It was determined somewhere along the way after

you're fabricating the plates, that a higher stress
must be accommodated, and you say you can =-- One
flexipility you have or option you-have is to take care
of this by adding stiffeners. '

Now, conceptually, is or is not the kinds
of safety factors you were discussing with Mr. Doherty
earlier involved in this.

In other words, if you have a 20 p-rcent
increase in load and you are talking about, as ycu were
ealier, a safety factor of 2.5, I could jump t the
conclusion, "Well, 2.5 is an awful lot bigger than | (g
so that 2.5 would accommcdate 1it".

Now, is that the kind of process that goces

on or not?

A No. Normally, as far as I know, once the

ALDERSON REPORTING COMPANY. INC.
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safety factor has been decided on and specified

the safety factor sta.s there.

But, the safety factor that is specified )

1

us is a minimum value, like I said.

You kno ', in most cases we have much larger

safety factors than that, but the minimal we would always

keep.
Q Okay.
Thank you.

Fine.

By the way, what =-- Hes an alloy been

specified yet for these plates?

A You mean the material?
Q. The material.
B Yes. "

The material has been specified.

Q Do you happen to know what it is?

A It is SA-516, grade 70 =--

) Seventy?

A Grade 70, ané that's very standard for use on

containment vessels as far as I know. Just about all !

the containment vessels buil]* in the last few years have

been of that mate cial.
Q On Page 4, "ines 13 through 17, you talk
about conservatism deriving from the consideration that

the structure can withstand a dynamic load that exceeds

ALDERSON REPORTING COMPANY, INC.
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critical stresses more readily than it can stand the staticg
load that exceeds critical stresses. ;
Wwhen Mr. Doherty announced about that, you
answered, I believe, solely on the L. .s uf the
consideration of time at stress. wOng term Or gtatie,

short term or dynamic.
Now, does that answer assume that stresses
are never high enough to reach the yield point or
inelastic response part of the stress-strain curve or is
it only true -- Or is i. true for elasti. and inelastic or
linear, non-linear stress-strain relations.
In other w~r-ds, ' - that statement generally
true or only if you stay belcow the rield strength of
the material?
A Well. that statement is true when you talk
about a buckling failure, as versus yield.ng failure. ;
Q Okay.
Now, that -- So, this reallv must be restricteg
restricted to the buckling instability failure mode not

the deformation failure mode.

Is that correct?

A That's correct.
Yes.
Q A couple of line later, the term linear

bifurcation analyses is used.

ALQERS@W‘REPORTHVG(JDMPAhHKINC.



20024 (202) 554-234°

C

D

WASHINGTON

-
-
=
N
>
x
=
~
-
-~
~
=

S W

300 TTH STREET,

ALDERSCN REPORTIMN G COMPANY, INC,




10

300 7TH STREET, SW. | REPORTERS BUILDING, WASHINGTON, D.C. 20024 (2u2) 554 V345

10

1

12

13

‘4

15

16

17

19 |

2]
22
23
24

25

11114

and it is indicated that in the stress regime where
material is behaving elastically rather than plastically,
a safety factor on the order of, say, 2.5 I believe you

list, is appropriate; and as stress increases and you get

into the inelastic or plastic regime that a =-- I thought

I understood from this, that it was more appropriate to
use a smaller safety factor.

Now, conceptually, I just don't understand
why that makes sense. Because it seems to me that as
the material leaves the elastic or leave the hook small
regime, or whatever you want to call it, your approaching
possible problems and why is one satisfied with a smaller
safety; factor there?

A The reasoning there 1s that in the elastic
region a buckling failure is a sudden failure. It could
be a ratastrophic failure without any warning once you
reach ‘hat bifurcation point, it just, you know, the
structure fails very suddenly.

But, once you get over the elastic limit, if

you have a structure which can support stresses which are

ir the inelastic region, then the failure becomes more and

more of a gradual thing until you reach yielding. And,
if the structure is thick enough or stable enocugh so that
i will yield before it would buckle, then it is a much

more gradual type of a thing. It 1s not a catastrophic

 ALDERSON REPORTING COMPANY. INC.
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failure. You just get some large deformations but it
doesn't fail catastrophically so you don't need as wuch
safety factor for that kind of a. fa'lure.

(Pause.)

Q What maximum internal pressure is the -- a
containment vessel such as Allens Creek stresse for or
is it designed for? |

A What is the design pressure? ;

{

Q Well, let me not =-- Let me try to reduce
the ambiguities here.

There's containment pressure at normal
operation, I guess. |

There's containment pressure at peak i
pressure as a result of loss of a coolant accident. |

So, I'm really asking what peak pressure is the !

|

vessel designed to accommodate? |
|
MR. DOHERTY: Mr. Chairman, pardon the ‘

intrusion. I need to leave for about one second for
a call of nature. And, I just want to do it -- I didn't want|
to interrupt this at all. I mean --

JUDGE WOLFE: We'll have a ten minute recess.
MR. DOHERTY: I'm sorry.

JUDGE WOLFE: It's all right.

(Whereupon, a brief recess was

taken.)

ALDERSON REPORTING COMPANY. INC. , |
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7-1 BY JUDGE LINENBERGER:
bm 1
Q Sir, I had put a guestion to you before the
2
recess. I'm really only interested ... not in the precise
3
value for Allens Creek, but a representative value for
4
this kind of containment structure.
@ 5
5 A Okay.
g~
o i The design pressure specified to us is 15
g 7
- psi.
2 8
3 Q All right.
= 9
§ Now, again, this is not for the purpose of
5 10|
1
§ { recording on the record the specific pressure for Allens
3
# ] Creek, but I'm just interested in containment structure
g 12
- i
§ ‘% | performance, phenomenologically.
= ) "
= l; ‘ 15 psi ... now, I would presume that that is
2 :
px] |
i
g s | a pressure somewhat below -- represents a pressure some-
; " what below, or perhaps well below, the pressure that
z
; i | would generate a stress approaching the yield strength
w !
E | of the containment material. 1Is that true?
E A That's correct.
§ 19
20% There is quite a bit of margin between this
21; pressure and what would give you yielding -- general
i
b
22%; yielding of the material.
235 Q Now, can you indicate approximately what that
i
24\i margin is ... if 15 psi is design, where would yield
251‘ be approximately? I mean, a factor of two higher =--

BT , ALDERSON REPORTING COMPANY. INC.
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A Well, anything I say would be a guess

11118

because

vve really haven't done any analysis beyvond the yield.

o From == Do you have information from sample

tests or coupon tests or pool tests or something
would give you some feeling for --

A There are some test results on small
but I don't have any numbers here that I could g
I know that NRC has a testing program going on,

determine that value.

that

models,
ive you.

to

They are going to do some bursting experi-

ments of fairly good sized models. Again, CBI is

cooperating with that effort. But it's going to

be a

while before those tests are performed and results are

available.

Q Well, very gqualitatively, if you're at a’

pressure that ... corresponding to stress from =--

which puts the material in =-- at -- into the yield

regime, very gqualitatively, are you =-- with this alloy

is one getting close tc the ultimate failure regime;

or is a considerably higher pressure required to =--

A. No. J st this material is a very ductile

material. There is quite a bit of margin between the

yield and the ultimate strength of the material.
So again, when you get the yielding,

have considerable margins left to failure.

ALDERSON REPORTING COMPANY, INT.
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Qo All right.
That's the sort of thing I was interested in.
Now, again, considering that the stress derives from an
internal _ressure on the vessel and the kinds of failure
we've just been talking about is -- I would classify in ,
my ignorance -- a deformation failure, rather than a ‘
buckling failure under this circumstance. You just

gradually build up pressure. .

The vessel ultimately bursts. That's a failure

from deformation. Is that the way you would characterize i
it, rather than buckling?
A That's correct.

Q All right.

Now, there's something I dbn;t understand
becausa the entire -- or most of the discussion with
respect to this contention is addressed to the con-
sideration of failure by buckling.

Now, I guess wny problem is: I don't quite
understand how it is that pressure buildup within the
containment vessel can give rise to buckling.

A That's a good guestion. I guess the pressure
that you've been talking about ... that's a uniform

internal pressure.

And if you have that, you are not -- obviously

you are not going to get buckling because everything is

ALDERS :+ REPORTING COMPANY, INC,
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side you would get compression; on the other side

tension.
So you'd get an axial compressive load due
to these SRV or local ... non-symmetry loads.
0 So it's not just radial buckling that is »f

concern here, but the axial?

A Right. We look at a combination cf the two.
That's where the interaction comes in. You. *.ve some
hoop compressive stresses, and you also have axial
compressive stresses.

And you combine the two to check your buckling.

Q I infer from what you've said that tne
responsibility of your organization is that of taking .
certain load or stress specifications from the Applicaﬁt
or EBASCO as givens and determining what kind of vessel
to build for them to meet these.

In other words, I infer from the discussion
we've gone on that Chicago Bridge & Iron does not look
behind a cuestion such as -- well, given a loss-of-
roolant accident, is 15 psi really a reasonable pressure,
or ought it to be 18.3?

Do you or do you not get into that?

A. We do not.

o All right.

Still on page five, the paragraph beginning at

ALDERSON REPORTING COMPANY. INC.
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line six indica*es that the design of the containment
vessel will meet the requirements of ASME Code Case N-284.

As you understand it, whose responsibility 1s
i* to assure that the design will meet that Code =-- the
requirements of that Code case?

A It's ours. EBASCO would specify that. That
would be in the design specifications. The design
specifications would spell out what rules we are to meet,
and then it would be our responsibility to make sure
that we do that.

Q Okay.

On page six, I refer you to the paragraph
beginning at Line 11, beginning with the third sentence
in that paragraph -- well, there are four sentences |
there, each of which express certain activities in the
future tense.

At Line 15 it says: "This concern will be

conservatively accounted for."

At Line 17 it says: "The ... dynamic loadings
will be applied to a mathematical model ...."
Line 20: "A shells of revolution program

having dynamic analysis capabilities will be used."
There are a whole bunch of "will be dones”
here. Approximately where do we stand in time right now

with respect to these things that will be done?

ALDERSON REPORTING COMPANY, INC.
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beginning at line four, you talk about classical buckling
values bejng reduced by knockdown and plasticity
reduction factors.

And you indicated earlier to Mr. Doherty that whsa
you call knockdown factors here reflect the factor that
the actual vessel is an imperfect representation of a
mathematical cylinder (1f you wi.l).

Again, even if you attempted to build a
cylinder out f a single piece of sheet steel, you would
have something less than the mathematicall, perfect
cylinder.

But here we have not that. We have some-
thing made out of plate.

Do these knockdoun.tactors accommocdate the
consideration that the vessei is made of welded discrete
pieces?

A Yes, they do. Like I said, the ASME code has
some limits on some of these imperfections.

And I guess the test results that you would
look at in the buckling -- Imperfections are a very
significant thing.

So any time you look at a set of test data,
the first qguestion you ask is: Well, show me how pvrfect
that model was and how much imperfections you had in it.

And then the knockdown factors that you pick

ALDERSON REPORTING COMPANY, INC
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reflect those models, which were representative of the
tolerances permitcea by the ASME code.

You kaow, you do take that fact into account.

Q. Is there a body of test information that in any
way alluws one to assess the adequacy of these knockdown
factors? You can, I'm sure, arrive at certain factors
by theoretical considerations.

But are there any test results or -- I don't
know what ... vessel failure experience, or what have
you, that lends confidence to the knockdown factors that
a.e being used?

Or do you just say, "Well, we trus*t in ASME,
and they won't let us down"?

A Well, no, you have to have, of course, the
test results. But what gives you a little confidence
is that the results of those tests translated into these
knockdown factors have been used for many, many
years.

Chicago Bridge & Iron has built -- I don't know
how many thousands of structures which are very similar
to containment. We use the same kind of a buckling
criteria and the same kind of a knockdown factor on all
kinds >f steel structures.

And the experience has been that those result

in very sale structures. The same kind of a thing has

ALDERSON REPORTING COMPANY, INC.
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been used on aircraft structures ... the same kind of

a knockdown fac: r based on test results have been used

on aircraft structures ... all kinds of seamed structures.
So there is guite a bit of experience involved

with using some of these knockdown factoers.

Qe Well, then, at line eight on page seven,
where you say these factors conservatively account for
the difference between theory and real life (if you
will), what is your basis for sayina that there is con~-
servatism?

A The basis for that i1s that normally you would
use a lower bound of the test results to come up with
your knockdown factors. In other words, you plect up all
the test reéults, and then where you draw the liée would
be generally on the lower bound of those test results.

€o you're bringing in a little additional con-
servatism there.

Q. At Line 24 of the same page, there 1is a
gualitative description of evaluation methods. And the
statement is made: "Applicant does not intend to perform
any buckling evaluation for the Allens Creek vessel using
either of the other two methods permitted.”

How do you know that to be true?

A That there's no intention of using the other

two methods?

AL DERSON REPORTING COMPANY, INC.
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JUDGE CHEATUM: Why didn't you say, "I don't
intend to"?

(Laughter.)

JUDGE CHEATUM: ~-- rather than "Applicant does
not intend to." |

JUDGE LINENBERGER: That's all I have, Mr.

Chairman. Thank you, sir.

JUDGE WCLFE: Does Staff have cross on Buvard
guestions?

MR. SOHINKI: I sSust ha-e one guestion, I

believe, Mr. Chairman.

RECROSS-EXAMINATION
BY MR. SOHINKI: .
Q Mr. Mokhtarian,'Mr. Linenberge} was just

gquestioning you with regard to this paragraph on Page 7
which indicates which approach the Applicant is going to
follow in performing the buckling analysis.

You testified previously that a safety factor
of two was deemed adequate by the consultants that are
referred to in that paragraph, assuming that you use a
certain approach.

When you said a certain approach, did you
refer to the approach that's referred to in your testi-
mony? In other words --

A Yes.

ALDERSON REPORTING COMPANY, INC.



300 7TH STREET, SW. | REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345

10
11
12
13
14
15
16
17
18

19

21

o

25

P —

-~

11129

Q -+ are you using the approcach which the con-
sultant recommends?

A Yes, we are.

MR. SOHINKI: Thank you. That's all I have.

JUDGE WOLFE: Mr. Doherty.

RECROSS-EXAMINATION
BY MR. DOHERTY:

Q Mr. Mokhtarian, I think a moment ago in reply
to a question of Dr. Cheatum, he asked you about the
knockdown factor and some of the evidence and some of the
experience with it and how it's -- and its adequacy of
calculation.

MR. DOHERTY: I'd like to approach the witness,
Your Honor, and show himAa letter. ‘ =

JUDGE WOLFE: All right.

MR. DOHERTY: Yocur Honor, this is a letter
from Mr. “enon Zudans, who is -- calls himself Senior
Vice-President for Engineering of the Franklin "=2search
Center, a Division of Franklin Institute, that's
addressed to a Mr. L. Igne, I-g-n-e, Advisory Committee
on Reactor Safeguards, dated April 25, 1980.

It's a three-page letter.

I'd like the witness to read about ten page "
of this letter -- I'm sorry, ten lines.

It's between here and here [indicating]} on

. ... ALDERSON REPORTING COMPANY, INC.
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how his testi..ony can be impeached by a letter written
y somebody else.

JUDGE WOLFE: You have an objection then to
any questioning along these lines?

MR. COPELAND: Yes, I do. Or any questioning
off of that letter. He didn't write the letter. He has
never seen the letter.

JUDGE WOLFE: Mr. Doherty.

MR. DOHERTY: Well, Mr. Copeland has correctly
stated that the gentleman has not identified the letter.

I would urge that the letter, though, is
relevant to the guestion of knockdown factors to the
gquestion that this -- excuse me -- that Judge Linenberger
‘has raised with regard to the adequacy of knowing what
ghese knockdown factors really are and how to deal
with them safely.

I, therefore, urge that this reading be
permitted to go into the record.

JUDGE WOLFE: 1I'll have to sustain the ob-
jection. There has been no =-- This witness is not
aware of the preparer of the letter. The letter itself
has r.ot been authenticated.

Any cross-examination based on that letter 1is
precluded.

MR. DOHERTY: Well, he did state -- unless I'm

ALDERSON REPCRTING COMPANY INC. .



300 7TH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345

10

1

12

14

15

16

17

18

19

20

22

23

P ———

|

11133;

mista'.en -- that he was aware of Mr. Zudans, the preparer
or the writer of the letter -- that =--

THE WITNESS: 1I've heard of the name of Mr. f
41 dans.

JUDGE WOLFE: Well, that's not sufficient to
cross the evidentiary hurdle. You simply haven't laid
the proper foundation for any further questions.

MR. DOHERTY: I'm going to take this from you,
Mr. Mokhtarian.

THE WITNESS: Okay. i

JUDGE WOLFE: Was there a date on that letter?

MR. DOHERTY: April 25, 19840,
BY MR. DOHERTY:

Q Okay. I wanted to ask you one question with

regar?! co one of Dr. Cheatum's questions. Now, would
any stiffening be done by placing some t_pe of ... oh,
strut or something like that, within a steel shell

cylinder across --

A Inside?
Q Inside.
A. No, sir. No, you couldn't. inside of that

cylinder is pretty crowded.
Q Okay.
Now, we also spoke about field-directed weldinq,‘

I guess, and field-directed assemblage of the containment.

ALDERSON REPORTING COMPANY, INC.
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Wwhat are the problems involved in doing that type of
assemblage? What are the chief problems?

A I don't know of any problems. In fact, the
only limitation you have is that 1if you exceed those
thicknesses, which would exempt you frcna post-weld
heat treatment, you would have a problem performing that
in the field.

You would also need a big huge furnace in the
field.

So you just keep the thicknesses to the limits
which would not require post-weld treatment. Other than
that, I don't know of any problems with welding these
in the field.

2 All right.

What is meant -- in reply to a question -~
again, these are all from Judge Linenberger from now
on.

You spoke about the welding. You spoke about
100 percent radiographing, and then you mentioned magnetic
particle testing.

What's that, please?

A It's surface examination which would indicate

whether there are any surface imperfections in the weld

or not, which may cause cracking. You sprinkle particles -

steel particles there and you generate a magnetic field

ALDERSON REPORTING COMPANY. INC.
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in there.

And the way those little particles form, if |
there is a crack or discontinulty or something, it would
indicate that there is such a thing; and then you would
grind that out.

Q Is this similar to the Klidenning figure
this kind of thing, where you can look at the particles

and see how they line up?

A -=- how they are formed, right. |
Q Okay. i
A It will tell you if there's a discontinuity.

ALDERSON REPORTING COMPANY, INC. b
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a;; 1 | BY MR. DOHERTY:

2 Q Now, on page three, line 25, Judge Linenberger
3 had a question with regard to the margins of safety,

4 I believe, if the load requirements are changed, due to

5 subsequent discoveries, I guess.

5 And you stated we have margins if the loads

7 go up a few percent.

El Now, did that mean that you had a margin

9 without stiffeners?

10 A No, we have stiffeners now. We already do have
1 stiffeners.
12 Q Is it then that in cider to accommocdate

13 changes in load -- upward changes in load, stiffeners

14 will have to be used?

15 A Additional. Maybe I should have said

16 additional stiffeners would have to be used. We already
17 know from the preliminary work we've done that we are

18 going to have stiffeners.

300 TTH STREET, S.W. , REPORTERS SUILDING, WASHINGTON, D.C. 20024 (202) 554 2345

19 But the number of the stiffeners, the size of
20 the stiffeners and the location of the stiffeners can be
2] adjusted to accommodate the final loads.

22} () Is this true: The margin is the stiffeners
23? at this point? 1It's created by the stiffeners?

2‘; A Well, yves, if the stiffeners weren't there,
25; you wouldn't be able to meet safety factors.

# LDERSON REPORT!NG COMPANY. INC.
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explosion load given you for any BWR shell?

A Not for design. In a couple of instances,
we've had to do a little study, but nothing as a design
basis, no.

Q Okay. Did those studies indicate that the
internal pressure load from a hydrogen explosion would
have exceeded the maximum internal pressure load that the
containment was designed for?

A Well, the studies that we've cdone has been =--
we didn't have any values. We had to come up with an
ultimate value ... *he same kind of a thing ... that I
was asked -- what is <«n ultimacg value -- ultimate
failure value for this containment vessel.

And we have determined that value for a
couple of BWR vessels and given it to the owner. But
we did not have a value to use to determine whether that
would cause failure or not.

The question to us was: What is the ultimate
pressure for the containment vessel?

Q So you could do no comparisons, 1s that
correct, between that value which you found and the

values that you have?

A That's corre-t. Those were different designs.
Q I think you mentioned that on knockdown
factors -- you mentioned the aircraft industry. Do they

ALDERSON REPORTING COMPANY, INC.
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use the Staggs Code for that type of calculation? Do you
know?

A Well, I know the Staggs Code has been used, but
that doesn't have anything to do with the knockdown
factor.

0 Well, if it doesn’'t, let's not go any further
with that.

MR. DOHERTY: All right. Thank you, Your
Honor.
JUDGE WOLFE: Yes, Judge, another guestion.
FURTHER BCARD EXAMINATION
BY JUDGE LINENBERGER:

Q I should have thought of this earlier. I
want to stay away from any proprietary considerations,
but I'm interested in the contractual relationship that
exists between -~ with CBI for the fabrication and
erection of this vessel.

In the first place, is your contract with
EBASCC o~ with the Applicant?

A With the Applicant, HL&P.

Q All right, sir.

Now then, let me just lay it right out as a
potential safety concern that I would have. Let's
postulate a situation in which design loads and stresses

have been pretty well specified and fabrication of plates

ALQERSCWJRE?ORT"«SCIN*PANYJhKL
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8-5 1 is 80 percent complete. And approval comes down from

2 someplace that says, "Well, you really ought to be

3 considering 20 percent larger stresses ... larger

4 loads."

5 And somebody at CBI says, "Well, my gosh,

4 we're not making an awful lot on this job as it is: and
7 to go back through and plug in an accommodation for a

8 20 percent in the load is going to put us in a loss

9 position. To heck with it, we'll blow it through."”

10 Now, maybe you're not in a position to comment
1N on this kind of thing. And if so, I don't wanc you to
12 speculate.
13 But what -- if you know, and don't guess =--
14 { if you know, what 1is it about the relationship be£ween
15 CBI and the Applicant that precludes that kind of thing
16 from happening?

17 A The way we contract for these containment

18 vessels, we recognize that things change. And sometimes

19 they change very significantly.

300 7TH STREET, S.W. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345

20 So our contract is based on a base set of

21 loads. At the time of the contracting they give us their
22 | bpest estimate of what the loads are.

23 We come up with an estimated design. And we
2451 document that in the contract. And we say, "Based on

25if this design of the containment vessel, this is the

i
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recessed,

JUDGE WOLFE: We will recess until 2:20.
(Whereupon, at 1:00 p.m. the hearing was

to reconvene at 2:00 p.m. of the same day.)
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AFTERNOCON SESSION

2:00 p.m.
JUDGE WOLFE: All right.

This afternocon we have in attendance Mr. Cope-

land for Applicant; Mr. Sohinki and Mr. Dewey for

Staff; and Mr. Doherty.

Mr. Dewey, I believe you wish to call a

witness.

MR. SOHINKI: I think you meant Mr. Culp.
JUDGE WOLFE: Excuse me. Mr. Culp, yes.
MR. CULP: Your Honor, we would like to call
Diran Simpadyan.
JUDGE WOLFE: All right. "ould you remain
standing, and raise ygur,right hand.
Whereupon,
DIRAN T. SIMPADYAN
was called as a witness herein, and having been first
duly sworn, was examined and testified as follows:
JUDGE WOLFE: Please be seated.
DIRECT EXAMINATION
BY MR. CULP:
Q Mr. Simpadyan, do you have before you a
document entitled "Direct Testimony of Diran T. Simpadyan
on Behalf of Houston Lighting & Power Co. on Doherty

Contention 27 - Reactor Pedestal," which consists of a

ALDERSON REPORTING COMPANY, ING.
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proceeding?

A Yes.

MR. CULP: Your Honor, I move that the

testimony of Diran Simpadyan on Docherty Contention 27 be
placed in the rucord as if read.
JUDGE WOLFE: Any voir dire or objections,
Mr. Sohinki?
MR. SOHINKI: No, sir.
JUDGE WOLFE: Any voir dire or obiections,
Mr. Doher:- r?
MR. DOHERTY: Yes, Your Honor.
VOIR DIRE
BY MR. DOHERTY:
Q Mr. Simpadyan, are you being paid for this
testimony you're going to give today?
A I get my regular paycheck from EBASCO as if
I worked there, yes.
Q I see.

Now, is EBASCO a subsidiary of any other

company?
A It's a subsidiary of ENSERCH.
Q Of what?
A ENSERCH.
Q All right.

JUDGE LINENBERGER: Could we have the spelling

ALDERSON REPORTING COMPANY, INC.

»
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of that, please? ;
TAE WITNESS: E-N-S~-E-R-C-H.

BY MR. DOHERTY:

Q What other companies are subsidiaries of i
ENSERCH? ?

A I wouldn't know.

Q. Okay.

Do you know approximately what percentage of
ENSERCH EBASCO is?
A No.
Q Okay.
Have you ever testified before an Atomic ;
Safety and Licensing Board?

A No. o

Q QOkay.

Now, looking at your education and professional

qualifications, I had a few gquestions. One of them was
down around line 21. You state you are Senior Civil
Engineer.

Do you supervise other engineers in that

capacity?
A Yes. |
Q lHlow many?
A There is no set number. I supervise the |
people who do the design. There's no direct number of

ALDERSON REPORTING COMPANY. INC, ?
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employees that I supervise.

have
that

when

they

Q. Now, what type of responsibilities do you

when you review drawings for some of these structures

you mentioned on Line 24? What's expected of you
ycu do that?
A I review for constructability to see that

are -- that they meet the intent of the design

criteria and, of course, that they're applicable.

And ...
@ All right.

Do you do any procurement work?

A Yes.
Q Now, you spoke on Line 25 of the containment
vessel. I want to get this straight and make sure we're

all the same here.

Is that a reactor vessel?

A No. That's the containment vessel. It's

different from the reactor vessel.

Q Okay.

A It would be comparable to the containment

vessel that CB&I is designing.

Q Yes, ockay.
Now, you spoke .- ti: biological shield
wall and ysu work on tha A hat a concrete --
A No, it is a steel structure which is filled

ALDERSC»JREPORTWKSCINW?ANY C.
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with concrete.

Q Have you studied concrete technology in your

college courses or your graduate courses?

A Yes, I have.

Q I see.

Did you prepare any of the PSAR for the

Allens Creek Nuclear Plant?

A Not directly. I was involved in some of t
amendments, yes.

Q Did you prepare any responses to the NRC's
gquestions for the Allens Creek plant?

A Not that I can remember ... of any.

@ | Did you prepare any of the Lontainment Sys
Design Report?

A No.

Q How long have you been working on the Alle

“reek Nuclear Plant Project?

11190

he

tems

ns

A Three years.
Q Have you worked on any other BWR-3?
A No. .
0 Have you worked on any other BWR?

|
A. No.
Q Do any of the responsibilities that you've

listed on page two of your education and professicnal

qualifications require the use of concrete specifications?

~ ALDERSON REPCRTING COMPANY, INC. .
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A Basically, I

Master's degree.

Q And that was

A Yes.

2 Have you any
e nals?

A No. As part

some research work, but
Q Qkay.

Now, looking

11140

went back to school to get my

in 19682

publications in any professional

of my Master's thesis, I did

I don't have publications.

at your education, at the University

of Wyoming, you have BSCE and MSCE. Is that chemical

engineering?

A No, that's civil engineering.

Q. That's civil.

And what did

Okay.

you take in the way of concrete

technology in those programs?

A We had reinforced concrete design, advanced

reinforced concrete design.

Q All right.

How many semester hours would that come to?

Do you recall?
A About 12.
Q Okavy.
MR. DOHERTY:

questions, Your Honor.

ALDERSON

REPORTING COMPANY, INC.

Okay. 1 don't have any other
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JUDGE WOLFE: Any objection to the testimony?

MR. DOHERTY: No, sir.

JUDGE WOLFE: All right. The direct testimony
of Diran T. Simpadyan, inclusive of his qualifications,
is incorporated into the record as if read.

(See attached pages.)

ALDERSON REPORTING COMPANY, INC



UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of )
)

HOUSTON LIGHTING & POWER COMPANY) Docket No. 50-466
)

(Allens Creek Nuclear Generating)

Station, Unit No. 1) )

)

DIRECT TESTIMONY OF DIRAN T. SIMPADYAN ON BEHALF OF
HOUSTON LIGHTING & POWER CO. ON DOHERTY CONTENTION
27 - REACTOR PEDESTAL

Q. Please state your name and o<cupation.
A. My name is Diran T. Simpacyan. My business address i
160 Chubb Avenue, Lyndhurst, New Jersey. I am the
engineer for the Reactor Pressure Vessel (RPV) pedestal
design for Ebasco Services, Inc.
Q. Please describe your educational background, and pro-
fessional qualifications.
A. A statement of my education and professional qualifica-
tions is attached to this testimony as Exhibit DTS-1.
Q Wwhat is the purpose of your testimony?
A. The purpose of this testimony is to address Doherty
Contention 27 which alleges that:
The pedestal concrete of ACNGS may be weakened
the heat from a power excursion accident (PEA)
or loss of coolant accident (LOCA) such that
restart and operation of the reactor would endanger
Intervenor's health and safety through subsequent

reactor movement due to the original thermal
damage to the pedestal.

a
r

purpose
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accident conditions. The reactor pedestal also provides
support for the reactor biological shield wall.

Q. What are tha physical characteristics of the reactor
pedestal?

A. The reactor vessel pedestal will consist of two con-
centric steel cylinders having diameters of approximately 20
and 32 feet respectively. <The annular space between the
cylinders will be filled with ordinary non-reinforced con-
crete. This concrete will have a density of 140 pcf and
does not have a load bearing function.

A continuous steel plate ring will be provided at the
top of the pedestal; the cylinders will be anchored to the
concrete mat at .he bottom. The free standing RPV will be
anchored to the pedestal'by bolting the RPV support skirt to
the top pedestal ring. The biological ;hield wall will also
be supported on the RPV pedestal. zertical and horizontal
stiffeners will be provided throughout the height of the
pedestal for joining the two concentric steel cylinders.

All loads imposed on the pedestal will be resisted by the
pedestal steel .cructure, i.e., the two concentric steel
cylinders and associated vertical and horizontal stiffeners.
Heavy stiffeners will be installed at the large rectangular
openings necessary for control rod drive mechanism operation,
maintenance and removal.

The outline of the pedestal embedment details are shown
on ACNGS PSAR Figure 3.8-3. An outline of the pedestal

structure is shown on ACNGS PSAR Figure 3.8-5.
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Q. What loads are the reactor pedestal designed to with-
stand?
A. The ACNGS reactor steel pedestal is designed to with-
stand load and load combisati~ns including heat resulting
from a design basis accident as specified in PSAR sectinn
3.8.3.3.1(b) and 3.8.3.3.2(b) respectively.
Q. Why is concrete used to fill the area between the two
concentric steel cylinders of the reactor pedestal?
A. The primary parpose of the steel pedestal is to support
the reactor. The concrete of the reactor pedestal provides
no structural support for the reactor vessel. The 2111
concrete is used to add mass to the pedestal in order to
obtain dynamic response of the structure within the frequency
envelope for which tpe reactor is designed. Concrete fill
al~o provides additional shielding.
Q. What would happen if the reactor pedestal coﬁcrete were
to crack?
A. All postulated loads will remain the same. No structural
supr ‘vt credit is taken for the presence of the concrete
filler ~aterial nor will cracking of the concrete create any
safety hazards.
Q. In his contention, Intervenor cites three events, one
which re states occurred at Dresden Units II and III; one
at the SL-1 reactor and the third at TMI 2. Please comment
on the relevance of these three events to the ACNGS design.
A. In “is contention the Intervenor alleges that the

incidents at Dresden Units II and III in 1971 and the
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government experimental reactor SL-1 in 1961 damaged the
reactor pedestals and that the ACNGS reactor pedestal could
be similarly damaged.

The Intervenor draws upon sources of information
identified in his contention. These sources include the
testimony of three GE engineers before the Joint Committee
on Atomic Energy in 1976 for the Dresden incident and an
article found in volume 1 of the Technology of Nuclear
Reactor Safety regarding SL-l. These sources of information
have been reviewed and show that these incidents are not
applicable to ACNGS.

The SL-l1 incident involved a government stationary,
low power test reactor. The dissimilarities between the
support arrangement of this reactor and ACNGS make a
design comparison pointless. Furthermore, the source of
information quoted by the Intervenor does not state that
damage occurred to the reactor support nor does it imply
that reactor support failure contributed in any way to the
accident. The testimony of the GE engineers regarding

Dresden ‘Units II and III states that the station utilizes

a basic reinforced concrete pedestal. As previously discussed,

ACNGS utilizes a steel pedestal. It should also be noted
that during their testimony, the GE engineers only stated
that weakeuing of the Dresden pedestal "may already have
occurred.” Subsequent investigations, including those by
the NRC, have failed to support their allegations.

Regarding the accident at TMI 2 in 1979, Intervenor
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has failed to identify a source of information. TMI 2
is a PWR and is supported by a reinforced concrete founda-
tion. ACNGS is a BWR and utilizes a steel reactor pedestal
support arrangment. This steel reactor pedestal is of

a different design than the TMI 2 reactor support and as

previously stated, the ACNGS pedestal is designed to withstand

design basis accident conditions.

Q. What are your conclusions concerning this contention?
A. The ACNGS reactor pedestal is not a concrete strucure
as implied in the contention. Since the concrete £ill has
no load bearing function, any postulated weakening of the

concrete iz not relevant to the structural integrity of the

reactor pedestal.
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Exhibit DTS-l
EDUCATION AND PROFESSIONAL QUALIFICATIONS

DIRAN T. SIMPADYAN

SUMMARY OF EXPERIENCE (Since 1968)
Total Experience - 13 years of Civil Engineering experience con-
sisting of structural analysis and design of Fossil and Nuclear
Power Plants, highways and research in foundation engineering.
Major Field of Interest - Structural analysis and design of
electric generating stations with
special emphasis on heavy steel
structures.
Education - BSCE-University of Wyoming, 1968
MSCE-University of Wyoming, 1970
MBS-Farleigh Dickinson University, 1978
Advance Courses - Theory of Electricity
Theory of Plates and Shells
Licensed - Registered Professional Engineer -
New York and New Jersey
EBASCO EXPERIENCE (Since 1974)
Civil Engineer (7 years)

Senior Civil Engineer responsible for the structural analysis
and design of PWR and BWR type nuclear power plants including
establishing design criteria, supert ision of design and re-
viewing drawings for the fuel handling building, turbine building
and reactor containment structures suc’' as the concainment
vessel, reactor pedestal, biological shield wall, pipe restraint
structures and platforms; preparation and review of PSAR; pre-
paration of responses to NRC questions. Responsibilities in the
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procurement area consist of preparation and review of specifica~-
tions, evaluation of bids and making recommendations for awarding
contracts and change orders for the containment vessel, structural
steel, polar crane, fuel handling crane, pool liners, tanks and
special docors.
PRIOR EXPERIENCE (6 years)

Sanderson and Porter Inc. New York: Senior Design
Engineer

Responsible for checking the structural analysis, design
calculations and drawings for the turbine building, precipitators
and miscellaneous structures, resolve interface problems anad
details for additions to existing structures for the Milton R.
Young Station, Minnkota Power Company.
Foster Wheeling Corp., New Jersey: Senior Design
Fngineer

Responsible for the structural analysis ani design of boiler
supporting structures and associated components for power plants
including heavy steel framing, pi»e hangers, flues and ducts,
preparation of framing plans, basis and connections. Repre-
sentative projects include Central 1.linois Public Service Co.,
Public Service of New Mexico and the power companies for Abono
and Puentes in Spain.
Frederic R. Harris Inc., New Jersey: Civil Engineer

Responsible for the design of retaining walls and founda-
tions for highway bridges including drainage facilities and
construction scheduling for the extension of the Garden State
Parkway.

Hardesty & Hanover, New York: Engineer




1

2ﬁbridge by the crthotropic deck, steel plate deck and composite
|

Responsible for the preliminary design of a vertical lift

{
|
|

|
?

i

ngesign methods including the tower structures and preparation
4“05 the cost comparison.

SAUniversity of Wyoming, CE Department: Research Assistant

A Engaged in experimental research related to the stress
7ddistribution under footings.

|| Brown Engineers, New Jersey: Engineer

Engaged in design and layout of highways.




300 TTH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345

10

1R

12

13

14

15

16

17

18

19

21

22

23

1115y

JUDGE LINENBERGER: Mr. Chairman, a very minor i
typo here on page two of the attachment, line 14. Shouldn'd
that be "Foster Wheeler"? |

THE WITNESS: That is correct.

JUDGE LINENBERGER: Okay.

JUDGF WOLFE: With that correction, is there
cross-examination, Mr. Sohinki?
MR. SOHINKI: I prefer to go last, if chat

meets with the Board's approval.

JUDGE WOLFE: Well, we have been proceeding

with Staff following Applicant. Is there some particular
reason why you wish to go last on this particular con-
tention?

MR. SOHINKI: No, I was referring to that as

a general approach. But if that is the approach that the :
Board has been following up till now, I'm willing to =--
JUDGE WOLFE: Yes. Do you have =-

MR. SOHINKI: I don't have any questions at
this time.
JUDGE WOLFE: Mr. Doherty.
CROSS-EXAMINATION
EY MR. DOHERTY: |
Q Mr. Simpadyan, tc your knowledge, are the |
pedestals of all boiling water reactors concrete filled?

A No, they are not. To my knowledge, all of the

M . ALDERSON REPORTING COMPANY, INC.
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pedestals of BWR's are not made of steel either.

Q. Well, then, do some of them have an empty
space essentially?

A. Well --

Q Let me ask this: Are they all constructed
with this concentric circle or concentric rings kind
of ... type of pedestal ‘:ade of stee., as described by
the Applicant?

A No, they are not.

0 I see.

Is the design for the pedestal proposed by
Applicant unigue?

A Mo, it is not. There are other designs
which use the conce;tric steel cylinders with the concrete
in them. 1It's not a unique design.

But there are other types of design, s.~" as
reinforced conc.ete pedestals without the use of the
steel structure.

Q I see.

Are you familiar with the construction of
pedestals of any other nuclear power plants right now?

A No, I'm not.

How do you mean that? I've looked at what
other A's have done in their design, if that's what

you're referring to. But [ personally haven't designed

ALDERSON REPORTIMG COMPANY, 'NC.
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Q Yes, okay.

Now, in looking at those others, what did you
find with regard to pedestals? Were those pedestals
similar to this or not?

A There are ones that do have similar pedestals.
Q Uh-huh.

Were any of these large boiling water reactors?

Do you recall?
A Yes.
Q Okay.

Can you give me an estimate of the total weight
placed on the pedestal by the reactor and the biological
shield wall?

A When full of water, the reactor would be about
4000 kips, and the biological shield wall would be
almost that much ... with -- filled with concrete.

Q Okay.

I think you said four thousand and then a
word that followed that I didn't understand.

A A upit == Kips is a unit that refers to a

thousand pounds.

Q So it's four thousand thousand pounds?
A Right.
Q All right. Now, I also mentioned =-- I'm not

ALDERSON REPORTING COMPANY, INC.
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certain about what you said about shield wall. Did vou
give a number for that too?
A It is alsc about 4000, and approximately 4000
kips.
0 They've got a new unit going, I guess.
Now, in your testimony on Page 2, you state,
“The annular space between the cylinders will be filled

with ordinary non-reinforced concrete.”

Now, is this the kind of concrete that you
would find being used in street conscruction?
(Pause.)
A It wouldn't be found in street construction.
It's the exact -- this h;s a density of 140 pounds per

cubic foot.

So, it doesn't have the heavy aggragate that

you would find in street concrete that is used in street

construction.

That's going to be a much more flowable

concrete.
But, the ingredients, except for the course
aggragate, would be the same.
3 Okay.
Do any cables pass through this concrete?
A Not through the concrete. Whatever passes

through the pedestal is guarded with penetrations.

ALDERSON REPORTING COMPANY, INC.
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cf H Like piping sleeves, you know, or openings.
2‘ Q So, that, actually the concrete never contacts
3 any cables? Is that the correct inference?
B A That is correct.
5 Q Now, there are -- Are there passages through '

63 the concrete?

A Yes, there are.

B ———————

Q And, are there passages through the pedestal,
9 | the metal rings, too?

10 | A Whatever, you know =-- When you say through the
1 concrete, everything that passes through the concrete

12 is lined with the steel structure.

300 TTH STREET, SW. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345

13 Q Okay.

L
14 | I want to show you & diagram from the

]
15 | containment syst2ms desigu report and I want you to tell
16 me what the two things I point out to you are for
7 | that are in the pedestal. Actually, there will be three
. things.
‘9§ MR. CULP: Mr. Doherty, would you identify
20 |

! that document, please, for the record?
2 | MR. DOHERTY: The Containment Systems Design
22 | :

| Report of December, 1979. On the cover it says ABASO
23 .

| Services, Incorporated.

i
24 , -

" The figure I am going to shaw him 1is
25 |

e o ALDERSON REPORTING COMPANY. INC.
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Can't you just ask him quesﬁxons without
referring to a document in evid~; ce or =-- and further
leaving the reader at a loss just by reading the tranScript
as to what either one of you are talking about.

MR. DOHERTY: All right.

I'll state gquestions from the table. We'll
see how 1t goes.

JUDGE WOLFE: All right.

BY MR. DOHERTY:
Q Mr. Simpadyan, how many twenty-four inch

pedestal vents are there in the Allens Creek pedestal?

1
)
1

A I don't know what you refer to this twenty-four

inch vents.

We have a vent system that there's air coming in
to the area between the skirt and the biological shield
wall which is vented down into underneath the vessel; and
there are two of those.

Q All right.

Do those vents pass through the pedestal?
A They go from the top of the pedestal to the
side ~f the pedestal such that they bring air into the

area underneath the vessel.

Q You say they go through the top?
A Right.
Q. Now, is the pedestal a cylinder?

_ ALDERSON REPORTING COMPANY. INC. |
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A That is true.

Q Now, if this is a cylincder, this tin can I'm
ho.daing. Right?

A. Right.

Q Now, would that penetration be here?

JUDGE WOLFE: Where?

MR. DOHERTY: Pointing to the top at the side
of the pedestal; or would it be here pointing to the
lip of the pedestal?

THE WITNESS: The pedestal is composed of two
concentric gqylinders. One of them is -- that's
approximately what you show there is approximately right.

JUDGE WOLFE: What are you showing there?

. .
What is the --
MR. DOHERTY: What I'm showing?

JUDGE WOLFE: What is Mr. Doherty showing

to you, sir?

THE WITNESS: You have two concentric cylinders.

One has an inside diameter of approximately 20 feet, and
the other diameter is 32 feet.
JUDGE WOLFE: All right.

THE WITNESS: And, these are connected to each
other with a series of vertical and horizontal stiffeners.
And, there is a vent that goes from the top and it comes

out on the inner cylinder, a few feet below the top; and

ALDERSON REPORTING COMPANY, INC.
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it brings air from the top of the pedestal into the area

which is directly underneath of the reactor vessel.

Q Now, is this also true of the forty-two inch

|
|
1
BY MR. DOHERTY: |
by forty inch vent?

A No.
Q Where does that pass through?
A There is no forty-two inch by forty that

passes through the pedestal.
Q Okay.
Now, where do the control rod drive pipe
openings -- Do they enter the pedestal?
A They are located diametrically opposite.

They are about three or four feet from the top of-the

pedestal. And, they are 280 degrees apart.

Q Do they pass through the top?

A The side.

Q Opposites, on the side though?

A Yes.

Q Now, in construction, then, are spaces ==

is space left for these vents when the concrete is poured?

A The vent is there and the concrete is poured

around 1it.

So there's a framework in there? The concrete

; : - ALDERSON REPORTING COMPANY, IMNC..
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such that we have the ring continuancy over the cylinder
2' where the RPV is placed; and, also, the portion where
3 i the biological shield wall is placed.

| And, that continuous plate is resting on the

‘ L
5 E shelf and the vertical stiffeners. And, it is a thick
6 i plate and if we don't need to cover the whole top, we will

7 | not ccver the whole top.

8 Q So, is it your testimony then that you may

9 leave some of the concrete exposed at the top?

10 A That is correct.
1 Q Okay.
12 § A I may.
13 Q Say again?
14° ' A 1 may.
15 I may leave thu¢ concrete exposed at the top.
16 | Q Yes.
17 a Well, I think everyone understood that.
18 | Thank you.
"y ! Now, you stated next that the RPV will anchored
Z i to the pedestal by bolting the RPV support skirt to the
|
% pedestal ring -- I'm sorry. That is on Line 16 of Page 2.
22;% So, how many bolts will there be for that? Do you know?
23:; A Hundred twen* .
24f§ Q Hundred twenty.
25 Now, is the biological shield bolted there as

.. ... . ALDERSON REPORTING COMPANY, INC.
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well.
A No. Biological shield is welded and it
surrounds the RPV.
2 It is welded on the ring, then, as well?
A That is correct.

It is not the same ring, though. You have
to realize that. The distance between the two shells
of the pedestal is about six feet.

Q Yes.

11

So, the shield, then, will sit on the outer
ring?
A The outer ring of the shield yill be in line

with the other ring of the pedestal if that is what you

mean?
Q Yes, that's right.
Okay.
Now, let's see here.
Would it be a fair statement to say that the
concrete as proposed is more like a ballast?

Do you follow that term?

A I'm sorry. I don't know what you mean by
that.
(Pause.)
Q Wwell, perhaps we ,umped ahead a iminute.

On Page 3, Line 14 and Line 12, you state,

ALDERSON REPORTING COMPANY, INC.
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"throughout the height of the pedestal for joining the two
concentric steel cylinders."”
Q All right.

Now, do these -- Are these stiffeners like
the stiffeners that are going to be used on the
containment as described earlier by the witness this
morning.

Are they rings around?

A I'1Y tell you what -- how these will be and I
will leave the containment alone.

They are continuous flat plates that span from
the inner shell to the outer shell and are welded to both
shells. The ones that are vertical.

The horizontal ones are. flat plates that span

between the verticals and the shell plates and are

welded to them.

Q So, that ~-- Excuse me. Between the two
concentric steel rings you have in both horizontal and
vertical planes plates welded to each ring.

Is that it?

A Right.
Q Okay.
Now, in construction, how =-- Will you not

have to pour some concrete in before you put some of the

stiffeners in under those conditions?

ALDERSON REPORTING COMPANY, INC..
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A No.
The structure will be constructed first before
‘concrete is placed.
Q Ckay.
(Pause.)
On what do the pedestal rings sit?

What are they on?

A. You mean the shells?
& Yes.
A, The shells sit on the foundation matt. They

have a flat plate underneath and they are anchored to the
foundation matt. They are embedded into the matt.

Q All right.

Now,.the ~oncrete. - Does the concrete go

to the floor -- or to the matt in such a way that tle
heat can be conducted from the concrete bv the matt?

A I'm sorry. I don't think I understand what
you mean.

Q well, okay.

Concrete il be poured between tne concentric

circles down as far deep as it will go.

Is there anything that between the bottom of

that concrete pouring and the matt?
A No.

Q So, the concrete will reach the matt.

'ALDERSON REPORTING COMPANY. INC.
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Is that right?
A Right.
Q Okay.
I thought you'd do that.
Now, you mentioned ear'ier that the reason
for having this concrete in the concentric steel circles.

Now, has General Electric done any studies

on the necessity for this?

A I'm not aware of any, but they have a design

composite pedestal design.
Q All right. .
They have a design.

Dtd they contact either you, either through

the Applicant or directly suggesting that they wanteé this
done that way for their particular needs or.
A Not to the best of my knowledge.

They have a generic pedestal and their design
includes the matt of concrete in there.

And, in designing our pedestal we tried to
be as close as -- to their design as possible; and
that's achieved by having the physical properties ==
having similar structures.

Q when did you learn for certain that there would,

be concrete in the pedestal?

A Concrete was always placed in the pedestal.

. ALDERSON REPORTING COMPANY, INC. it |
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Our analysis was based on having concrete in the structure.

Q

(Pause.)

I believe you stated that you indirectly did

some werk on th. U2SAR? :

!/ /

/7

/

A

Q

Yes.

Wwhen did you do trat work?
.9 you recall?

I wouldn't recall the year.

Um=hmm.

ALDERSON REPORTING COMPANY, INC.
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BY MR. DOHERTY:

Q Did you contribute anvthing to the Amendment
56 of the PSAR, to your knowledge?

A No, I did not contribute.

Q Okay, on page three, line 16, do you have
any other basis for filling these rings with concrete
than simply the General Electric -- well, whatever that
was? They seemed to indicate that should be done, so
you did it.

Do you have any other -- Is there any other
raason?

A It also provides aadditional shielding, but I
would like to state that ... you know, they dida't ask
to be done. |

Q What is this shield?

A It's biological shielding.

By being there it does provide additional
shielding from any radiation that might stream from the
reactor vessel onto somebody who is inside the dry wall,

as opposed to not having any.

Qo To your knowledge, was the ACNGS originally
designed with a concrete-filled pedestal?
MR. CULP: Your Honor, I'd like to object
to this guestion. I just don't vnderstand the relevance

of the questions that Mr. Doherty s pursuing at this

ALDERSON REPORTING COMPANY. INC.
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point as to whether the prior design had the concrete

in it, or did not.

It seems to me his contention is directed to
the pedestal -- the concrete pedestal as it's designed
now.

And I just don't understand the relevance of
what he's asking.

JUDGE WOLFE: Yes, Mr. Doherty, what's the
purpose of this line of questioning?

MR. DOHERTY: Well, I'm trvying to find out
why there is a disagreement between the PSAR Amendment 35
and the PSAY Amendment 56.

Amendment 35 said that the cylinders might
be filled with concrete.

Amendment 56 said they would be filled with
concrete.

Now, in back of this "will" or "will not" to
me is a question: How come there is this maybe yes/maybe
no? And is that relevant here?

Perhaps I'm right. Perhaps the concrete isn't
a good idea, and they were trying to weigh some other
filler, and then finally just settled on concrete.

I don't understand the discrepancy. That's
what I'm trying to get at and that's why these gquestions

have gotten time-based.

ALDERSON REPORTING COMPANY, INC.
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MR. CULP: Well, Your Honor, even if that's
true =-- which I certainl!y would not admit -~ I don't see
how that's rele ant to the testimony of Mr. Simpadyan
who has testified that there will be concrete inside
the reactor pedestal.

And it seems to me that's the scope of
his tastimony. And Mr. Doherty should be asking questions
directed towards the testimony.

(Bench conference.)
JUDGE WOLFE: Sustained.
BY MR. DOHERTY:
Q Was ¢ny other substance ever considered, to

your knowledge, for filler between these rings?

A No.
Q What is the heat of fusion of this concrete,
sir?
A I don't knew.
Q Okay.
What is the melting temperature of the solid
phase?

A As far as I know, it's not determined. I

don't know what tnat 1s.

Q Can concrete of this type be weakened without

actually cracking?

A When you drive most of the moisture away from

ALDERSON REPORTING COMPANY, INC.
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concrete, there may be some change in the physical
strength of the concrete.
But I don't know what you mean by "weakening."

Q Did you testify a moment ago that possibly
the top of the space between the two rings would not be
completely covered with metal?

A Yes, I did.

Q All right.

Now, if that's *rue, wouldn't moisture be
lost in the event of heating through that space?

A The two cylinders and the stiffeners make
up almost a sealed structure, such that it would be very
hard for the moisture to evaporate through about 30 feet
of concrete‘... you know, all the way up through the
top and ... you know, leave the concrete.

[ However, there would be a space, 1is that
correct, in which some moisture could leave from less
distance than 30 feet, if it were =--

A Between the top stiffener and the area where
it is not covered with steel, there is concrete.

Q Yes. And couldn't that concrete lose moisture,
if the space between the ftwo concentric rings was not
completely covered?

A As far as I'm concerned, all of the moir‘ture

could leave the concrete. I couldn't care less if it

ALDERSON REPORTING COMPANY, INC.
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There would be moisture retained because of
som2 water -- that -- some hydrogen that's installed

in the concrete in the forming process.

5 S0 ==
§ 6 Q Okay.
g 7 Turning to page four, did you investigate in i
g ] any way the SL-1 pedestal, in response to this con- i
g 9 tention? ;
Z i
g 10 - Rt f
g n 0 At the middle of the page, I'm sorry ... page
E |
g 12 13, |
g 13 A I looked over the document, identified in the g
é.,‘ contention. That's.as .far as I went. |
§ 15 Q Do you kn5w what kind of pedestal that parti-
s 16 cular reactor had?
E 17 A As far as I'm concerned, that reactor did not
E 18 have a pedestal. It was just sitting on some foundation.
g 19 Q Okay.
20 Now, in the event of a rapid deposit of thermal |
21 energy into the concrete, how can concrete b2 investigated
22 for weakening without destroying it in some way?
23 | A, How would rapid thermal energy get into the |
24 concrete?
25 Q Well, I'd tike for you to answer my guestion,

! | | ALDERSON REPORTING COMPANY. INC.
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thermal load is on the structure.

Q Can you do a thermal gradient analysis without
actually getting to the material itself?

A I'm sorry, I don't understand ... What do
you mean by "getting into the material itself"?

Q Would you have to take some of the concrete out
and look at it?

A There are other tests done on concrete materials
from which you could derive what the strength of the
concrete would be, when exposed to temperature.

Q Would you need some of the concrete itself,
or could you do that even though the concrete was behind
an inch or three inches of steel?

A You wouldn't be using the same concrete that
was placed bebind the steel. You'd make a sample ... a

different sample and test that sample.

Q Sort oL simulate?
A Yes.
Q Uh=huh.

Do you know what design-based accident produces
the laryest thermal loading on the pedestal?
A A small line break from the system. The
largest tnermal temperature 1is inside the dry wall.
Q. Doesn't steel soften on heating?

MR. CULP: Mr. Chairman, I'm going to object to

ALDERSON REPORTING COMPANY, INC.




10-8

300 7TH STREET, SW. | REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345

10
1
12
13
1L
15
16
17
18

19

4

N
w

.

1175
that gquestion. It seems to me that Mr. Doherty's con-
tention is directed to the concrete pedestal.

The contention says that the pedestal concrete
of Allens Creek may be weakened. And now it seems to
me that Mr. Doherty is getting into the question of the
steel pedestal.

JUDGE WOLFE: He's using the word "concrete,”
though.

MR. CULP: I thought he just used "steel," just
a moment ago.

MR. DOHERTY: Yes, I did. That's correct.

MR. CULP: I think he's getting a little beyond
the scope of this contention.

MR. DOHERTY: Well, the reason the question is’

-

asked is much of the testimony here is that the concrete
is ntt load bearing.

That is simply because the steel is doing the
load bearing.

Now, if the steel softens, that's going to
charge the conditions a little bit and perhaps put the
concrete under a load-bearing situation.

I want to find out -- That's my suggestion.
I want to find out if that's true or not ... if that's
possible or not.

MR. CULP: I still believe that's outside the

ALDERSON REPORTING COMPANY, INC.
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the dry wall =-- air temperature of 330° that lasts
from zero to three hours. And 310° is predicted from
three to six hours.

Q How rapidly does the temperature change during
this event?

A It's various containers.

As far as I know, it's rapidly changed. I
don't know exactly how many seconds it takes to go from
one temperature to one temperature.

Q Okay.

Is there a commercial name for the concrete
product that you're going to be using?

A No. We may use -- maybe grout.

It's not a commercial name.

 ALDERSON REPORTING COMPANY. INC.
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BY MR. DOHERTY:

Q Now, how would the concrete be affected by
vibration frem a loss=-of-coolant accident blowdown in the
suppression pool?

MR. CULP: VYour Honor, I'd like to cobject to
that question.

The contention reads that the pedestal concrece
may be weakened by the heat from a power excursion acci-
dent or loss-of-coolant accident.

And I think agaiﬁ, he's getting a little bit
beyond the scope of the contention.

He's talking about vibration. I think tbhe
contention is directed towards heat and how the heat
applies to the concrete.

(Bench conference.)

MR. DOHERTY: It appears in a LOCA that there
is both he:: and vibration.

And one is not going to go on without the
other.

And it seems to me that the effect on tre
pedestal really can't be considered, just by taking heat
alone, as if this were in a test tube, that some considera-
tion has to be given to the entire conditions of a loss-
of-coolant accident.

JUDGE WOLWLFE: Your contention, however, 1s

ALDERSON REPORTING COMPANY, INC.
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10-12 directed to weakening by heat and original thermal

S

2 damage to the -~ 2destal.

3 There's nothin¢ in there as to vibration, is
4 thare?
3 5 (Bench cuonference.)
§ 6 MR. DOHERTY: Yes, that's correcc.
g 7 My answer to your nuastion 1is yes.
g 8 JUDGE WOLFE: Objection sustained.
g 9 JUDGE LINENBERGER: Mr. Doherty, I think this
g 10 might be a place to inquire, however, whether you and
g 1 the witness may be using the word "pedestal" in different
=
g 12 ways.
g 13 It is my impression that what you're calling a |
a .
g 14 pedestal is the concrete structure, and that what the
§ 15 witness is calling a pedestal is the concentric “teel
: 16 ring structure.
E 17 Now, perhaps I'm wrong. Perhaps we can
E 18 clarify this.
g 19 Sir, what =-- I'm asking the witness here,

20 what do you mean by the word "pedestal"?

21 THE WITNESS: A Jedestal consists of the

22 | structural steel concentric rings and the stiffeners.
23} And it is filled with concrete, which is a non-load

24: bearing member.

25' The part that does the work (if you will) 1is

ALDERSON REPORTING COMPANY. INC.,
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the steel structure.

JUDGE LINENBERGER: Okay. Just so lorg as
we understand how these words are being used, let m:
bow out here.

MR. DOHERTY: No further gquestious, Your

Honor.
JUDGE WOLFE: Is there redirect, Mr. Culp?
MR. CULP: No redirect.
MR. DOHERTY: I'm sorry, I didn't hear you,
counsel.
MR. CULP: There's no redirect.
. MR. DOHERTY: That's what I.thought you

said.
(Bench conference.)
BOARD FXAMINATION
BY JUDGE LINENBERGER:

Q Mr. Simpadyan, ycu have indicated on page
three of your testimony that one purpose of the concrete
that fills the concentric steel structure is to provide
mass, such that the dynamic response of the pedestal
structure will more nearly match the response cf the
pressure vessel to vibrational forces; is that correct?

A It will provide a structure that simulates
the pedestal assumed by GE in their design of the

vessel.

ALDERSON REPORTING COMPANY, INC.
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10-14 . And the pedestal has to be compatible with
2 the RPV that supports.
3 Q Well, yes, it has to be compatible. But
4 compatability is a rather imprecise :erm in some res-
5 pects.
6 Now what do you mean when you say the pedestal
- has to be compatible? Incompatability to me might
8 mean dissimilar middles causing corrosion. And that's
9 not what you mean.
10 What is compatability here?
n A Wnen subjected to dynamic loading, if a vessel
12 is supported on a structure, the frequency of the
13 structure that supports the vessel affects the design

14 of the vessel itself.

And the vessel is designed to certain -- to a

15
16 frequency ... a certain range of frequencies.
17 You would like to ge. 1 pedestal that would

18 be compatible, such that when the vessel sits on it,

19 the loads are not exceeded, in acdition to -- what ...

300 TTH STREET, SW., REPORTERS BUILDING, WASHINGTON, D.C. 20024 {202) 554-2345

20 you know, GE originally designed the vessel for.
21 Q All right.

For this nurpose, namely, to optimize the =--

22

23 | if you will, dynamic coupling between the reactor vessel
24 and the pedestal, could one have poured lead in there

25

instead of concrete?

ALDERSON REPORTING COMPANY, INC.
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A Lead has a different density than concrete

does. So it could not be.
Q Okay.

Now, in order for the concrete to provide the
proper dynamic response, isn't it necessary that the
concentric steel shells be rather closely in contact
with the concrete?

In other words, if there were, say, an eighth
of an inch gap between the concrete and the shell, would
or would not that defeat the purpose of the dynamic
response objective?

.& The purpose here 1s the mass of the concrete.
We're not trying to say that we have a structure where
the concrete and the steel would &ct as a composite
structure.

By the mass being there, it is a property
that matches what GE had. It's not the only property.

Q Well, help me here now. Let me understand
something.

I hear what you're saying, but I don't hear
you answering my question. If I want to bend a piece of
copper tubing and keep it from kinking, I fill it with
sand; and I can make a pretty goocd bend, and it won't
kink.

On the other hand, if the sand 1is not tightly

ALDERSON REPORTING COMPANY, INC,
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packed, and, in fact, if there are voids in the sand and
I try to make a bend, it will serve no purpose whatsoever.
The tubing won't kink.

So the fact that the filling is not in contact
with the wall of the tubing here defeats my purpose.
Now, here I'm trying to understand: If the concrete
were poured, such that i: is not in contact with the
steel shells inside it and outside it, does that defeat
the purpose of its dynamic response characteristics?

A The response would probably be different,
but I wouldn't be able tc tell you whether it defeats or
not, because as it presently stands, EBASCO provides
the proper structure that we've designed, as far as the
pedestal is concerned. 4

And GE verifies that their vessél is still
adequate to meet the load.

So it wouldn't make that difference.

Q Are you saying that you can testify from your
own analyses that it doesn't make that difference, or as
far as you know, GE has never complain‘:'d about it?

A I couldn't say that. All I'm saying 1s that
EBASCO provides the responses ... both the design that
we had to GE, and they verified their vessel for
the structure that we had.

0 Now, when you say EBASCO provided the

ALDERSON REPORTING COMPANY, INC.
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responses, I would infer from the context of this dis-
cussion that those responses are.not something that you
personally calculate? Is that correct?

A Not == They come out of the dynamic
analyses of the reactor program that this performs.

Q Okay. 1I'm sure we're making more out of this
than it deserves.

But from your comments, I get the impression =--
oversimplified -- that the concrete sitting within the
pedestal rings does indeed act somewhat like a ballast,
as Mr. Doherty said at the beginning, and might well
prevent the whole reactor vessel structure from tipping
over, due to some asymmetric forces.

But I really don't understand, if the concrete
is not in contact with the steel shells of the pedestal,
how it offers this dynamic response -- serves this
dynamic response purpose.

There was a question about whether or not
water in the concrete might be driven out by virtue of
some sort of power plant behavior that would result in
the temperature of the pedestal being raised.

And I'm not =-- I believe you said that it
really didn't make much differenc. whether the waters
were driven out or not. Is that correct?

A That is correct, because we do not rely on the

ALDERSON REPORTING COMPANY, INC.
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strength of the concrete to carry the loads.

o

All right.

You don't rely on the strength of it. So,

if, perchance, the rate of heating should be relatively

fast, such

that the rate of steam generation (assuming

that it can .ake place in the concrete) should be

relatively

fast, such that this would cause the concrete

to fracture and to rubble within the two rings, presumably,

as you view it, that would not defeat the purpose of

the concrete. Is that correct?

A

That is correct.

Whether 1it's in that state o> in any other

state would be accounted for in our design.

0

accomplish
concrete,

were about

conclusion

A

0

go ahead.

/77

It sounds to me then as though you could

the same purpose by -- instead of putting in
just throwing in rocks or aggrega+e, if it
the same density 2s concrete.

Would vou think tha* would be a reasonable

to reach from what you said?

You might say that.

Ckay.

JUDGE LINENBERGER: I have no more questions.

JUUDGE WOLFE: Is there cross =-- I'm sorry,

ALDERSON REPORTING COMPANY, INC.
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10-19 ‘ BOARD EXAMINATION

. BY JUDGE CHEATUM:

i Q I'm somewhat puzzled by the terminology that

4 you used in that sentence that Judge Linenberger was

s referring to. That's a typical engineer's sentence.
g s If you're not an engineer, you would have no idea what
g , was being said, and I'm not an engineer.
i 3 When you put down frequency envelope for
g ’ which the reactor is designed, I'd like an explanation
3 10 as to what a frequency envelope is.
g n And then further, how that relates to the
; 12 frequency envelope or the frequency characteristic of
5 13 the reactor.
: " When you say "frequency," what do you mean?
g 15 A The reactor vessel itself has a set of
; 16 natural frequencies, depending on what mode of vibration
. 17 you are at.

18 And the natural frequency of the reactor
E 19 vessel for the first few modes is specified.
§ 20 o The first few what?

21 A Mode.

2 Q Modes? O0Of what?

23 A of -~

24; Q Operation or what?

25 A No.

?
{ . ALDERSON REPORTING COMPANY. INC.




11187
: Under dynamic loads you get a different type
2 of response of the vessel. And you get a frequency.
10-20 3 The natural frequency of the vessel will not change.
4 Q And -- for example, what might the natural
5 frequency be?
g 6 A I wouldn't know what the number would be.
i 7 | Q Is it vibrations per second or what?
g 8 A Frequency is vibrations per second.
g 9 Q Well, good. Okay.
é 10 And this concrete in this shell is addea, 1in
% n order to provide mass that will correspond or give
; 12 vibration frequencies corresponding to the vibration
g 13 frequencies that the vessel 1s designed for? 1Is that
2
14 the case? .
E 15 A By having the mass, or not having the mass,
{ 16 ycu would get different frequencies of the pedestal.
@
= 17 Q Yes.
E 18 A If you had the mass, you would get some
g 19 frequency. If you didn't have the mass, you would get
20 another -- different frequency of the pedestal.
21 And the mass was put in there so that you
22 have the structure -- the pedestal structure similar
235 to what GE had origainally
245 And GE used some generic pedestal. And they
25‘ put an RPV on that pedestal and applied seismic loads

i . oy AI‘.D'ERSON REPORTING COMPANY, INC.
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10-22
bML | MR. DOHERTY: Just one, I guess.
2 RECROSS~-EXAMINATION
3 BY MR. DOHERTY:
4 Q In order to avoid the kind of problem of lack

5 of contact between the concrete and the rings that Judge
6 Linenberger mentioned a minute ago, would you also need
7 to have contact between the concrete and the metal ring
8 at the top, which ycu've spoken of earlier =-- the ring

9 between the two circles?

10 A The concrete between the topmost stiffener

n and the top of the vessel for all practical purposes is
12 a very small] amount.

13 And even if it were not there, it would not
i4 make that ﬁuch of a difference ... if that's what you're

15 referring to.

« SW., REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2845

16 MR. DOHERTY: I think that's it. Thank you.
17 JUDGE WOLFE: 1Is there redirect, Mr. Culp?
18 MR. CULP: No, Your Honor.

S 19 JUDGE WOLFE: All richt. 1Is the witness to

20 be permanently excused?

21 MR. CULP: Yes.

22 JUDGE WOLFE: The witness is permanently
23 excused.

24 (The witness was excused.)

25 JUUGE WOLFE: We will have a l5-minute recess.

(A short recess was taken.)

ALDERSON REPORTING COMPANY, INC.
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JUDGE WOLFE: All right, Mr. Sohinki. Call

your witness.
MR. SOHINKI: Yes.
I would call to the stand Dr. Sai P. Chan.
JUDGE WOL-Z: Would you remain standing.
ﬁoctor, and raise your right hand. .

Whereupon,

SAI P. CHAN
was called as a witness herein and, having been first
duly sworn, was examined and testified as foliows:
JUDGE WOLFE: Please be seater..
DIRECT EXAMINATION
BY MR. SOHINKI:

d Dr. Chan, do youw have before you a seven-
page document entitled ;NRC Staff Supplemental Testimony
of Sai P. Chan Relative to Containment Buckling and
Reactor Pedestal,"” together with a two-page attachment
entitled "Professional Qualifications of Sai P. Chan,

Structural Engineering Branch, Division of Engineering"?

A Yes, sir.

Q Did you prepare those documents?

A. Yes, sir.

Q And do you have any additions or corrections

to make to those documents at this time?

A No, I don't,

ALDERSON REPORING COMPANY. INC.
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Q And
true and accurate,

mation and belief?

A That's correct.

+8 everything contained

to the best of your knowledge,

11194

in those documents

infor-

Q And do you adopt everything contained in those

documents a- your testimony 1in this proceeding?

A Yes, sir.

MR. SOHINKI: Mr. Chairman,

the document previously identified by
corporated into the record as if read
testimony on behalf of the Regulatory
JUDGE WOLFE: Voir dire or
MR. COPELAND:

None,

JUDGE WOLFE: Mr. Doherty.

MR. DOHERTY:
JUDGE WOLFE: All right.
VOIR DIRLC
BY MR. DGCHERTY:
Q Dr. Chan,

"Professional Qualifications" -- Do

front of you now?

A Yes, sir.
Q Fine. Oxay.
You state at the top, "I

I have some voir dire,

I would move that
Dr. Chan be in-
and accepted as

Staff.

objections?

Your Honor.

25y,

on the pages that are called

you have that in

am responsible for

the evaluation of seismic analysis and design of structures,

ALDERSON REPORTING COMPANY, INC.
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systems and components of nuclear facilities assigred
to the Branch.”

Have you been doing any work on the Allens
Creek Nuclear Plant?

A Yes, sir.

Qe All right.

Have you ever testified before an Atomic
{‘afety and Licensing Board before?

A No.

Q All rigkt.

Down further on that page, you have dis-
cussed two things that I wanted to know what they were.
One is anisotropic structure. What is an anisotropic
structuré?

A ‘Let me, first, explain what is isotropic.
lsotropic refers to the material of the structure that
it displaces.

The same kind of properties -- material
properties in every direction. For example, the modulus
of elasticity ... it is the same if we look at it this
way or that way.

Now, this kind of thing is particularly
applicable to the so-called laminated structures Or
fiber-reinforced composite materials, where you have more

reinforcements and less reinforcement in the other

ALDERSON REPORTING COMPANY. INC.
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direction.

So in that case, it is different. Let me give
you an <xample. Wood ... it has different properties
for ... along with the grain of wood, than the transverse
direction of the wood.

So wood itself is an anisotropic material.

But steel is isotropic, because it displaces
the material properties in every direction.

Q Okay, thank you.

What is a monocoque shell?

A It is a term used frequently in the aerospace
industry, which means unstiffened ... uniform thickness,
unstiffened. That's monocogue. .

Like an egg shell ... 1is monocﬁque. '

Q I guess I can remember it that way. Okay.

JUDGE CHEATUM: He has had experience as a
professor, you can see that.

MR. DOHERTY: Yes, and I'm glad, too.
BY MR. DOHERTY:

Q Now, at the top of page two of your guali-
fications, you speak about participating in developing
criteria for seismic design. Have you developed any
Regulatory Guides?

A I helped in developing the Regulatory Guides.

For example, 160, which refer to the design response

ALDFRSUN REPORTING COMPANY, INC.
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factor of -- for the ground motions.
Q. Okay. .
A And also 161 on the damping values of the
structures.
Q Did you participate in the =--

MR. DOHERTY: All right. I have no further
questions, Your Honor.

JUDGE WOLFE: Any objection to the incorpora-
tion of the testimony?

(No response.)

JUDGE WOLFE: Absent objection, the suppl:z-
mental testimony of Dr. Chan relative to containment
buckling and re~ctor pedestal, as well as his profes-
sional qualificat.ons, are incorporated into the record
as if read.

(See attached pages.)

 ALDERSON REPORTING COMPANY. INC.
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Doherty Contention 27

The concrete in the pedestal beneath the ACNCS
reactor may be sufficiently weakened by heat fro- 2
design basis accident to compromise the safety of the
plant after its subseguent return to operaticn.
<+ With respest to Doherty Contention 9, buckling of the stee!l
containoent, has that issue been identified as an "unresolved safety
issue™?
A. La. This contention refars to the "Task 3-5" listed in Table

-

C.2 "List of Technical Activities," in "Safety Evaluation Repo. ¢ relate?
to Construction of Allens Creek luclear Generating Stacion, Unit 1,"
Supplement 0. 2, WURZG-0515, March 1979. The issue is listed as a
Category © generic technical activity which is defined as: "Those
generic technical activities judged by the staff to be important in
assuring the continued health and safety of the public but for which
early resolution is not required or for which the staff perceives a
lesser safety, safeguards or environmental significance than catecory A
matters.” Table C-1, NURZG-C515.

Q. What is the g2neric concern to be addressed by Task 5-37

A. The most recent statement of the concern by the NRC Staff is the
statenent in “Generic Task Problem Descriptions, Categc-y 8, C and D
Tasks, "NURZG-0471, June 1978. That statement is:
Buckling Behavior of Steel Containments - The
structural design of a steel containment vessel
subjected to unsymmetrical dynamic loadings may be
governed by the instability of the shell. For this
type of loading, the current design verification
methods, analytical techniques, and the acceptance
criteria may not be as comprehensive as they should
be. Section IIl of the ASME Code does not provide

detailed guidance on the treatment of buckling of
steel cuntainment vessels for such loading
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conditions. Regulatory Guide 1.57 recommends a
mininun factor of safety of two against buckling
for the worst loading condition provided a detailed
rigorous analysis, considering inelastic benavior,
is performed. On tne other hand, the 1377 Surwer
Addenda of the ASMEZ Code permits three alternate
methods, but requires a factor of safety between
2.0 and 3.0 against buckling depending upon the
applicable service limits. NUREG-0471, p. B-7.

7. What are the objectives of Task B-5?

A. As stated in WUREG-0471 the task has the following specific
objectives:

1. To review and assess the assumptions and methodology presently
used in the buckling analysis of steel containment shells,

2. Tn establish general standard design and acceptance criteria for
the dynamic/static stability of steel containment shells, particularly for
stae] containments subjected to unsymmetrical internal or external
dynanic loads, .

3. To evaluate the computer programs presently used in the buckling
analysis and design of steel containment shells by developing benchmark
problens to verify these prograims, and

4. To perform selective detailed reviews of typical containment
designs to assess the effect that any new licensing requirements may have
on different types of containments.

Q. Have any new iicensing requirements been established?

A. No. As stated on page C-4 of NUREG-0515, Task Action Plans have
not been approved by the Technical Activities Steering Committee for
Category B, C and D Tasks.

Q. Has such 7pproval been made since NUREG-0515 was published in

March, 19797
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Q. Seventeen "Unresolved Safety Issues" are listed on page C-13 of
NJREG-0515. Has that list been updated?

A. Yes. The Commission has approved four new "“Unresolved Safety
Issues" (Letter S. J. Chilk to W. J. Dircks, Subject: SECY-80-325 -
Special Report to Congress Identifying "Unresolved Safety Issues
(Commission Action Item), dated December 22, 1980). Candidate issues
considered by the Commission originated from concerns identified in
NURZG-0050, “"NRC Action Plan as a Result of the TMI-2 Accident;" ACRS
reconmendations; abnormal occurrence reports and otner operating
experience. Task B-5 continues as a Category B Task and is nat
classified as an "Unresolved Safety Issue."

Q. Has any new information been developed during consideration of
this contention that was not previously known to the Staff, and which
sheds new light on the categorization of the generic concern.

A. No new information has been provided by the Intervenor or
developed by the Staff.

Q. Does the Allens Creek application meet the Commission's present
requirements?

A. Yes. As stated in Section 3.8.1 "Steel Containment" of
NUREG-0515, the Applicant has utilized Regulatory Guide 1.57, "Design
Limits and Loading Combinations for Metal Primary Reactor Containmert
System Components,” as the basis for the buckling criteria for the stesl

containment. The Commission accepts regulatory guide positions as one

way of meeting its reguirements.



Q. With the above noted concern with respect to contain-ent
buckling, why is it practical to proceed with construction?

A. Again, as indicated in Section 3.8.1 of NUREG-0515, we do not
anticipate that the end product of this program will result in
significant design changes, but rather will produce a clear and precise
set of requirements for future licensing actions and that if anticipated
results are not realized, design modification during construction are
feasible.

Q. Why 1is it acceptable to proceed with construction of ACKGS and
other plants if the resolution of this matter could later result in
changed requirements for future licensing actions?

A. The Staff does not regard the buckling of the steel containnment
issue as being so critical as to warrant immediate resolution. The
rationale for such a licensing approach is ds foilows:

1. Buckling of shells and plates has been the subject of
nuiserous studies. Each study is usually limited tu a shell of specific
geometrical configuration and loading. Genarally the results of such a
study are at best applicable only to the particular shell configuration
under the particular loading. However, the use of Regulatory Guide 1.57
related criteria is expected to be adequ: te and to provide ample margin
of safety.

2. Stiffeners are used in the Allens Creek steel containment,
and it is generally believed that the use of stiffeners will reduce the
sensitivity of buckling to the shell geometrical imperfections,
especially with a large shell structure as a stesl containment. Use of

the stiffeners, therefore, further minimizes the likelihood of buckling.



3. The steel containment of Allens Creek is designed for the
loads which may give rise to its buckling. The conservatism associated
with the definition of the loads 1s believed to compensate the
uncertainty related to the buckling concern.

4. In case the prospective research program concludes that
strengthening of the containment is required, it zan be accomplished by
welding additional stiffeners to the containment without undue difficulty
even after the plant is put into operation.

Sased on the foregoing, the Staff concludes that even though
buckling of the containnent is classified as a generic safety issue, the
1'censing actions and measures taken by the Applicant and reviewed by the
Staff provide reasonah’e assurance that the health and safety of the
public will be protected.

Q. Turning now to Doherty Contention 27, weakening of .the pedestal
conc-ete, can you briefly describe the purpose and characteristics of the
reactor pedestal?

A. The reactor pedestal provides support for the reactor vessel by
means of a support skirt anchored to the reactor pedestal and welded to
the vessel bottom head. The reactor pedestal also supplies support for
the reactor biological shield wall. The pedestal basically consists of
two concentric steel cylinders with the annular space between filled with
concrete.

Q. Is the strength of the concrete considered in the load bearing
design of the pedestal?

A, No. The basic material of the pedestal is structural steel and,

therefore, the strength of the pedestal depends on the steel. The
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PROFeSSIONAL QUALIFICATIONS
oF
SAal P. CHAW
STRUCTURAL ENGINEERING BRANCH
DIVISION OF ENGINEERING

I a1 a senior structural engineer in the Structural Engineering Sranch of
the Division of tngineering. [ am responsible for the evaluation of seismic
aralysis and design of structures, systems and components of nuclear
facilities assigned to the Branch.

I received a 5.5. Deare2 in civil engineering with honor fron Lingnan
Jniversity, Cnina, ' 1943. [ received the degree of Master of Science fro:
the Jniversity of I11linois, Urbana, I11inois in 1950 and the degree of ?n.D
(Structural tngineering) from the same institution in 1953.

[ taught undergraduate students at the iiational Chiao-tung University,
Shanghai, China from September 1943 to August 1947. From October 1947 to
August 1949 [ studied at the University of Paris, France under a scholarship
sponsored by the Wationalist Chinese Government and worked as an
architectural engineer in the Atelier Le Corbusier, Paris, France. During
the years 1951 and 1952, I worked as Research Assistant at the University of
I11inois where [ developed numerical methods for dynamic analysis of
structures.

Since 1953 [ have served in the structural engineering area including
researcn, development, design and analysis for the corstruction, aerospace
and power industries. My experience in structural methodology and stress
analysis includes development of computer programs and numerical methods for
dynanic analysis of framed and shell structures; analysis of composite,
laninated and anisotropic structures; structural optimization and
nonlinearities; postbuckling and dynanic behavior of stiffened and monocoque
shells. [ also taught at the University of Denver part-time for two years
in Theory of Elasticity and Theory of Plates and Shells.

ily experience 'n seismic design aid ground shock problems involves
earthquake design of a fossil-fue! .ower plant in California; mining
structures and facilities; launch towers and silos for the Titan missiles;
ground shock studies for mili*ary structures; seismic design and analysis of
containment structures and auxiliary buildings of nuclear power plants.



! joined tire U.S. Atomic Energy Commission (now lwuclear Regulatory
Comuission! in 1972, As a member of the Structural Engineering 3ranch,
Division of Engineering, [ have participated in developing criteria for
seisiiic design and instrumentation for nuclear power plants, performed
evaluations of technical =eports concerning structural dynanics and reviewed
nurerous nuclea= power plants in the area of seismic and structural design.

1 an a nembe~ of the American Society of Civil tngineers, tarthquake
Engineering Research Institute, and the American Institute of Aeronautics
and Astronautics. [ au registered as Professional Engineer in the states of
Colorado and Georgia. [ have published technical papers in the Journal of
Royal Aeronautical Society and Aircraft Engineering, and several research
reports for the Lockhead-Georgia Research Laboratory.
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then. I guess you must have it there.

A Yes.

Q Now, you discussed on page three the
objectives of Task B-5. I was wondering in part three
there what programs are being evaluated at this time.

A This is our objective proposed in the Task
B-5. We do not single out any specific computer programs
presently used in buckling analysis and design.

I would also like to point out that the com-
puter program is just a tool to do the calculation and
the analysis or to do the calculating work of a certain
theory.

And in this it's pretty hard o single out
or to specify what conputer programs. And in the in-
dustry a lot of computer programs are proprietary. And
it is not easy to get out.

And also, even those in public domain, we
still have to investigate what that computer program is
going to do.

Q Well --

A My answer is we do nct have specific computer
programs right now.

0 I see.

Now, you say then that the programs are not

identified?

_ ALDERSON RE PORTING COMPANY, INC.
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A Not yet identified.

0 Now in those four objectives there, has the
Commission or has the Staff begun any of those four
objectives?

A We have in our branch ... sort of in-house
work ... to prepare for this kind of work.

But since this past action, plans have not
been approved by the technical activities ... as I
answer in the next gquestion.

But the preparatory work, vyes.

Q Turning then to page five, please, you
state in your first agswer: "we do not anticipate that
the end product of this program will.result in significant
deaign‘changes.“ Why is that, pleaée? .

A According to our present staff{ position on
the gquestion of bucklinc¢, our position has not been
changed, because the new concern of this problem is mainly
on the clarification and also on the position eof the
analysis -- the buckling analysis.

In that way, the end product of this program
will give us more information, will clarify a lot of
vague terms, vague description of methods, and also give
us more precision to the -- a better understanding of the
buckling program. And in that case we feel that the

design changes, because of a better understanding of the

ALDERSON REPORTING COMPANY. IMNC.
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problem in getting into more precise prediction of
calculation. And we don't believe it will give any
design changes.

Q Now, in that same answer, you mention design
modification at the end -- design modification during
construction are feasible.

What modifications would these be, Dr.
Chan?

A For example, in this study program -- c<r
research program we found out that it is more desirable
to strengthen up the shell a little bit. And in that
case, we may add stiffness to the shell ... to make it
more stiff.

So this is the kind of'modification we have
in mind, to modify the structure so that it will increase
the required margin of safety ... if this is the thought --
the kind of things we're talking about.

Q Would those stiffeners be kinds of rings
arcund the containment shell? Would that be one kind you
have in mind?

A Either way. Ring or longitudinal ... whenever
it's necessary.

Q Okay.

Is it your understanding that the Allens Creek

shell Aoes not touch any of the concrete building around

ALDERSON REPORTING COMPANY. INC.
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it?
A The containment shell, that's right.
Q It does not touch the shield?
A It does not touch the shield. It is in-

dependent by itself.
Q Have you ever heard of a containment shell for
a nuclear plant that buckled in a ... you know, that ever

buckled in a way that was of concern?

A I'd like to understand the guestioun.
Q Yes.
A What are the concerns of buckling? Do you

mean hoop buckling, or longitudinal buckling, or what?

Q Longitudinal.

A Longitudinal buckling. ©No, I haven't heard
of anything.

Let me emphasize one point. The buckling
action only occurs at the area where there is a membrane
compressive stressed. In the tension we don't have any
problem with buckling.

Buckling actually is a stability problem.

In most cases if tte containment is under external
pressure, then most likely if it buckles, it will buckle
in the hoop buckling ... in the circumferential.

And that ... I don't think anything would

happen because we just have no such kind of environment

ALD.ERSON REPORTING COMPANY, INC.
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to produce this kind of external pressure lnading on that

structure.

And then talking about longitudinal buckling =--
and also I cannot think of any longitudinal loading ...
would cause alarm of that kind of problem.

Q Is this type of unsupported shell ever used in
any other industry or co:i. struction?

MK. SOHINKI: Objection, Mr. Chairman. I
don't see the relevance of this to the contention =-- oOr

to this plant.

ALDERSON REPORTING COMPANY, INC.
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MR. DOHERTY: A moment ago I asked him if this
had ever happened in a nuclear plant. He said no.

THE WITNESS: I haven't heard of it.

MR. DOHERTY: He hadn't heard of it.

And what I'm trying to get at is =-- maybe I
should ask the question more directly by has 1t ever

happened with any other type of building structure

like 1it.

MR. SOHINKI: Mr. Chairman, I still object
to the gquestiun. de're talking about different structures
with different design characteristics. We're concerned

with the Allens Creek containment and whether that will
withstand buckling loads.
(Bench conference.)

MR. DOHERT ': Well, the question -- I
think under that consideration ... a reasonable gquestion
evaporates totally.

Counsel would have it that we couldn't gain
from any experience except a shell that precisely
emulated the Allens Creek shell, and that doesn't strike
me as a very good inqguiry.

I should have a little leeway there.

MR. SOHINKI: I was simply suggesting that it's
appropriate to inquire into the methodology which the

Applicant is using and whether that's acceptable to the

ALDERSON REPORTING ZOMPANY, INC.
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11-13 1 Staff for this particular facility. But we're certainly
2 not here to discuss a methodology for withstanding
3 buckling loads for any other kind pf facilities.
4 JUDGE CHEATUM: May I make a comment?
2 A I have a question. If Mr. Dcherty hadn't
g 6 asked it, I was going to ask it. And that is =--
g 4 ‘ (Bench conference.)
g 8 JUDGE LINENBERGER: With respect to this
S 9 guestion and your objection, Mr. Sohinki, in the first
g 10 place the guestion was premised by the constraint that it
g i applied to similar kinds of structures used in other
; 13 applications than nuclear.
g 13 And it seems to me that the guestion tends
a
é 14 to elicit some insight into the experience of the § e
g 15 dustry in dealing with structures like this and helns
: 16 to find out is there anything unique about nuclear here
; 17 or are these kinds of things done all of the time --
§ 18 in ... I don't know ... 0oil tanks or water tanks or tank
; 19 cars or whatever.
20 So in that context, I persona.ly seem to feel
21 that the gquestion has relevance.
22 So my recommendation to the Chairman would te
23i’ that we hear the answer.
2‘é MR. SOHINKI: If the question is limited to
25

| structure similar to that that we're dealing with here,

| ; ) ALDERSON REPORTING COMPANY, INC.
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I don't have any objection to the guestion.

JUDGE WOLFE: Well, it's on that basis ...
And if that is the question, it's on that basis that I
overrule the objection ... if there was one.

Doctor.

THE WITNESS: Would you please repeat in your
words what the question is?

BY MR. DOHERTY:

Q Do you know of any shells similar to the one
to be used at Allens Creek that have ever buckled in

any industry or any place?

A You mean similar structure --
Q Yes, uh-huh. That's correct.
A -- in configuration?

Q Yes.

A (Shakes head, "No.")

JUDGE WOLFE: .answer yes or no. Your shaking
your head doesn't get to the reporter. Yes or no.

THE WITNESS: No.

JUDGE WOLFE: All right.

THE WITNESS: sorry.

BY MR. DOHERTY:

Q Now, down further you speak ... at the bottom
cf page five about ... okay ... about geometrical im-
perfections.

ALDERSON REPORTING COMPANY, INC.
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How d.es the Staff analyze the reports of the

Applicant with regard to that?

A - Which report are you referring to?

Q The PSAR.

A The PSAR, as I recall, did not address the
effect of geometrical imperfections. " ney rather suggest

a method in general ... on how to desigin to resist

buckling.
Q. Did they commit to the design?
MR. COPELAND: Your Honor, I suggest that the
PSAR speaks for itself. I don't see any reason to ask

that of this witness.
MR. DOHERTY: Well, I think I want to know if.
tHe witness Bel¢eves they'v; committed to. that design.
JUDGE WOLFE: 1I'll allow the question.
Do you know, Doctor?
THE WITNESS: (No immediate response.)

JUDGE WOLFE: Did you hear the question? You

may answer 1it.

THE WITNESS: He asked whether 'in the PSAR the
Applicant has committed to design and take care of
this geometrical imperfection. 1Is that your =--

BY MR. DOHERTY:

Q Yes. Or anyplace did they commit? It would

not have to be in the PSAR.

ALDERSON REPORTING COMPANY, INC.
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MR. COPELAND: Well, I don't understand why
we're doing this, because we had a witness in here this
morning who was designing the containment. He oxplained
how he is going to design it. And he said right here
on the witness stand that he was the one who was going
to do it.

I don't understand why we're asking through
this witness things that are already on the record.

MR. SOHINKI: 1I'll join in that objection on
the additional grounds that teztimony this morning clearly
was -=- as to the preliminary design of the containment --
that it still had some work to be done on it.

JUDGE WOLFE:" Yes. And taat was a different
witness.

I have overruled the objection. Answer thé
question, Doctor.

THE WITNESS: 7wae method itself should take

care of this geometrical imperfection.

ALDERSON REPORTING COMPANY. INC.
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BY DOHERTY:
Q Is it your understanding that the Applicant i

] wiil use that method?

A Yes.

Q Okay.
“ Now, you sta*e at the top ~f Page 6, "The

steel containment of Allens Creek is designed for the loads

T b

which may give rise to its buckling.”

Is one of those loads an explosion of

hydrogen within the containment?

A I would not think that explosion would
be the load that would give rise to 1its buckling, because ;
the expiosion is a sudden increase of internal pressure of
the containment. And, internal pressure. usually gave
the containment tension in all directions.

And, therefore, I don't think there is any
possibility of getting buckling problems because of the
explosion.

2 Would an explosion give an asymmetric loading?
A Yes.

An asymmetrical loading.

Yes.

| But, it is very doubtful that you can find

i - ! ; .
! compression in the containment, because of that even with

that asymmetrical loading from explos’an.

% 0N ) ALDERSON REPORTING COMPANY, INC.
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Q Okay.
Now, could you get compression from =--
from blowdown from a safety relief valve?
Couldn't you get compression as a result from
that?
A, Again, I would like to clarify that in order

to have buckling, the compression should be membrane

stress compression.

It is not the bending type of compression just
like you spin a piece of paper Yyou have te-sion on one

side, compression on =--

I don't mean that. I mean, this kind, overall
membrane compression. That would give you buckling.
Otherwise, this is bending It is entirely

différent process.

MR. SOHINKI: Mr. Chairman, may I just
caution the witness that some of the exampleas he is giving
will not get into the record because you are not explaining
it verbally.

BY MR. DOHERTY:

Q Can you think of any way a compression load
might be impinged on the containment?

A You mean compressive strength?

Q Yes, sir.

I belicve I do.

A“L.DERSON RE'PORT!NG COMPANY, INC.
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A Earthquake for example.

It is possible because when the ground moves
the structure do respond to the ground mo....., and then
there is so-call inertia load that would bend horizontally.

It is just like cantilevered beam, so that
one side of the containment was subjected to compression.
The other side to tension.

And, that is the possibility.

And, also, that is the buckling that we always
concerned the so-called asymmetrical loading resistance.

MR. DOHERTY: Mr. Chairman, may I approach
the witness? |

JUDGE WOLFE: ies.

(Mr. Doherty hands witne¢ss document.)

BY MR. DOHERTY:

Q. I want to ask you if you agree or disagree
with the statement in this document, called NU-REG CR-12129,
“The Analysis of the Three-Mile Island Accident and
Alternative Sequences" precpared by Bechtel-Columbus Labs.

JUDGE WOLFE: Dated?

MR. DOHERTY: All right.

A stamp date of February 11, 1980, on the
document.

MR. SOHINKI: Mr. Zhairman, could we find out

if the witness has seen this document before.

ALDERSON REPORTING COMPANY, INC.
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If he is familiar with 1t?
BY MR. DOHERTY:
2 Have you ever seen Nu Reg CR-1219?
A No.
MR. DOHERTY: All right.
I will withdraw that gquestion.
BY MR. DOHERTY:
Q You also spoke on Page 6, in the part marked
Part 4, would any of this -- In Part 4 you state that if
. the prospective research program concludes that
strengthening of the containment is required, it can be
accomplised by welding additional stiffeners to the

containment.

Does this include meridianal stiffeners?

A Yes, sir.

Meridian as well as circumferential.

Q I se=.

Now, would it be possible to construct a

second shell?

MR. COPELAND: Objection, Your Honor.

There's no --

MR. DOHERTY: Wwell, I think I needed alittle

more time --

MR. COPELAND: It scems to me that calls for

pure speculation --

ALDERSON REPORTING COMPANY. INC.



MR. DORERTY: I was interrupted.

JUDGE WOLFE: Had you finished your question?

[S]

MR. DOHERTY: Mo, sir.

4 M. CCPELAND: I'm sorry.

5 I thought you had.

6 ! BY MR. DOHERTY:

Q Can you =-- Could a second shell be installed
8 i to strengthen the containment if the research program

9 concluded it was so needed?

10 ! A I don't understand what do you mean by the

1 second shell.

12 Q Well by that I mean: ne shell liter:lly over

13 the other- ;

14? A ' You mean déuble the thickness? '
151 Q No.

16 Not double the thick:ness.

17 Two shells with a space between each shell.

18 MR. SOHINKT: 1'll cbject to that question

19 on the grounds that there's no showing that additional

300 TTH STRELET, S. V., REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 5542345

20; stiffeners won't do the job.
21 MR. COPELAND: It calls for pure speculation.
22 | 1 i0in in the objection.

23 i think we're wasting time pursuing something

24 | 1ike that.

25 (Benrch Conferesnce.)

i ALDERSON REPORTING COMPANY. INC.
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JUDGE WOLFE: I'll sustain that.

We're dealing only with the corntainment shell

as proposed, not as to what might be proposed in addition.

Objection sustained.

MR. DOHERTY: All right.

5
i
6 I have no further questions on Number 9.
7 | JUDGE WOLFE: Proceed and ccmplete with 27,
j
I
8 and we can come back, unless you -- Which do vou prefer,

9 | Mr. Sohinki?

10 MR. SOHINKI: 1I'd just as soon Mr. Doherty

11 complete his examination on both contentions.

12 JUDGE WOLFE: Oh. All right.

13 MR. COPELAND: I don't have any questions. i
;4: | JUDGE WOLFE: You had ~-

15 | MR. COPELAND. I assﬁmed we were on both. I

16 didn't realize we were bifurcating.
17 | JUDGE WOLFE: No. Proceed with 27.

18 MR. DOHERTY: No. The guestions are nicely

19 divided, so --

300 7TH STREET, S.W. | REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 2345

20 | JUDGE WOLFE: Proceed with 27, Mr. Doherty.
2'% MR. DOHERTY: Okay.
22? I have very few questions on this.
23?! I think, perhaps, none.
}
24 | BY MR. DOHERTY:
25 i 0 Oon Page 7, the answer in the middle of the

. ALDERSON REPQORTING COMPANY, INC. :
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1 | page.
|
2 There's a figure given of maximum temperature
|
3 for a power excursion of loss of coolant accident )

4 to which the pedestal would be subjected.

5 Who calculated that?
6 | Was that calculated by the Staff?
7 F A This number is taken out from the PSAR as the

8 design temperature for the dry well, and the Staff '

9 | has also, independently, estimated that this number i: in the!
|

10 I right range of design temperature.

11 (Pause.)
[
12 Q Now, in the next guestion and answer, you szate;
|
131 ". . .the concrete is confined and sealed by the steel |

14 cylindrical pox."

15 A Yes.

16 Q Did you today hear a commitment that that
i7 | be true?

18 A They said that they have some -- as I

19 | understand, they have some openings.

300 7TH STREET, SW. |, REPORTERS BUILDING, WASHINGTON, B.C. 20024 (202) 554-2345

20 It is not entirely tight.
21 MR. DOHER®TY: All right.
!
22 I have no further quecstions.
|
23; Thank you, Dr. Chan.
i
L
24 | THE WITNESS: Okavy.

25 i JUDGE WOLFE: Redirect, Mr. Solinki?

| _ . 'ALDERSON REPORTING COMPANY. INC.
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MR. SOHINKI: We have no questions, Mr.

Chairman.
JUDGE WOLFE: Any questions?
JUNGE CHEATUM: 1 have one gquestion, Dr. Chan.
BOARD EXAMINATION
BY JUDGE CHEATUM:
Q It is a general thing.

1 was wondering how it came about that
buckling of the steel containment became an issue.

You have explained it to some extent in your
opening explanation about this Task B-5 Task or whatever
it was.

Could you add to that as to how this became
an issue?

A I will try tn explain to you.

Buckling is a phenomena of instability.

What I mean, stability is the capacity of the
structure of restoring in its original position or
condition after the load is relieved.

1f the load sustains, that creates the
compression -- compressive stress in the member.

Then, if we keep on increasint the load, there
will be the breaking poin. to make that structure unstable.

Now, if we put a ball in a dish which

contains; and the ball no matter what you pour in it, it

ALDERSON REPORTING COMPANY. INC.
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will go back to the center.

So, that is stalkrle.

But, if we overturn the dish the ball may be
temporarily in an equilibrium. Or, in the balance
position. But, it 1s not stable. It can roll down =-
trigger a little bit of force and it will roll down.

And, if it isn't lying on a flat table, that
is the critical condition. It is in between stable and
unstable. That is the critical condition.

The phenomenon of buckling, also, I take |
for example, a bar. If we applied a locad on 1it.

Wwhere the load is small, it is stable.

But, when we keep on increasing it for a certain
configuration, a qeomekrical configuration of this bar,

it may be unstable. A long, thin column, it 1is very

easy to kuackle even though they have the same cross-section,
If it is short, it won't buckle sc easy.

But, in other words, suppose we put the load
on a short bar. It won't buckle.

But, if we increase the length of the bar

without changing the load, it will buckle.

Q I understand that. You've made that very
clear. But you've also --

A So, wherever --

Q. Ch, I'm sorry.

ALDERSON REPORTING COMPANY. INC.
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A Excuse me.
Go ahead.
Q But, you've also indicated that only one force

that you illustrated to Mr. DohertLy in answer to his
guestion as to what events might occur which would cause

| buckling, you mentioned earthquake.

A Yes.
Q An earthquake situation might result in
buckling. Compression on one side. Fxtension of the

other or slouching on the other.

RS That's right.
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BY JUDGE LINENBERGER:
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