ORIGINAL

UNITED STATES OF AMERICA
. NUCLEAR REGULATORY COMMISSION

In the matter of:

Docket No. 50-454 OL
(Byron Nuclear Power Station, 50-455 OL

Units 1 & 2)

Location: Rockford, Illinois Pages: 10,146 - 10,350

Date: Thursday, Aucust 2, 1984

12 1/

' (Al w429
/f ¢ / F xdt L/ J// / // ‘
ML ¢

. TAYLOE ASSOCIATES

Court Reportery
1625 1 Street, N'W Swite 1004
Washington. D C. 20006

(202) 293-39%0
8408080022 840802

PDR ADOCK 05000454
T PDR



UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY & LICENSING BOARD

- e e e e ae e e e e e oam e e em ew

In the matter of:

oy COMMONWEALTH EDISON COMPANY, : Docket Nos. 50-454 OL

* : 20-455 OL
(Byron Nuclear Power Station, :

8 Units 1 and 2) 3

N e e o e Lo S X

10 Magistrate's Courtroom

Federal Buildino
1 211 South Court Street

Rockford, Illinois
12

. B
14

Thursdav, Aucust 2, 1984

The hearinag in the above-entitled matter was

15 reconvened, pursuant to recess, at 9:05 a.m. |
16 BEFORE :
17 IVAN W. SMITH, Chairman j
Atomic Safety & Licensino Board ‘
18 U.S. Nuclear Regulatory Commission ‘
19 A. DIXON CALLIHAN, Member
Atomic Safety & Licensina Board
20 U.S. Nuclear Regulatory Commission J
21 RICHARD F. COLE, Member |

Atomic Safety & Licensinc Board
22 U.S. Nuclear Regulatory Commission
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MARK FURSE, Esq.

ALAN BIELAWSKI, Esq.
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and

JOSEPH GALLO, Esqg.

isham, Lincoin & Beale

Suite 840

1120 Connecticut Avenue, N.W.
Washington, D.C. 20036

On behalf of the NRC Staff:

STEPHEN LEWIS, Esqg.

MICHAEL WILCOVE, Esq.

Office of the Executive Legal Director
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

On behalf of the Joint Intervenors; DAARE/SAFE and
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109 N. Dearborn Street

Chicago, Illinois 60602




10

1R

13

14

15

20

21

22

23

25
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A.K.Singhi(Resumed) ) Mr.Becker 10,158
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Judge Cole 10,264
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Judge Smith 10,285
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Mr.Cassel 10,309
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Mr.Wilcove 10,338
RECESSES: Page:
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Lunch 10,259
Afternoon 10,311
LAY-INS Follows Page:
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A.K. Singh, with attachments 10,160
L.D. Johnson 10,293
G.F. Marcus, with attachments 10,319
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PROCEEDINGS

JUDGE SMITH: Is everyone ready?

We want to rule on the motion to brino the
issue of the authorized nuclear insvector into the hearino,
which we will do now.

The motion is denied. Our reasonina for denyine
the motion is, one, that, as Counsel candidly recoanized
from the outset, the allegations of the authorized nuclear
inspvector had, at best, a tenuous relationship to the
identified issues for the remanded hearina. So that was
the first judgment we made.

Havine made that judoment, we moved on to whether
the motion should be regarded as a motion to reopen the \
hearing for a new issue, and we aoplied rouahly those
standards. And we have decided that the allegations, as
they stand, do not nresent a significant safety issue
which is likely to or might have the effect of affecting
the cutcome of our decision.

Essentially, we agree with Mr., Miller's arcuments
and Mr. Lewis' arguments. The allecations of Mr. Podworny,
although they may, if true, have significance within the
activities of the authcrized nuclear insvector serving
Hunter's ASME needs we aoree with the observation that the

a‘ithorized nuclear insvector is not an essential part of

our review of the adeguacy of the aquality assurance proaran




‘001-2 ' at Hunter. It was not arqued as being the basis for us

2 finding that the quality assurance orogram was adecuate.

3 It was not a part of our initial decision, “0d [* 3-25 seem

. | like the authorized nuclear inspector is a redundancy which

5 { appears to be designed to satisfy AS!E Code requirements.

o Another asnect of the situation which convinces

? us it's not a significant safety problem is that regardless

8| of the role of the ASME Code and the authorized nuclear |
’ inspector, we believe that the manner in which it is beina

10

handled, the allegation is beina handled, is an apnrooriate
one. It is beina handled regularly within the ASME
' | organization. It's beina handled apparently acaressively,
. 3 and it's being handled by the anvronriate veople, exverts. ‘
- And we have no reason to believe that the results will not
15 be satisfactory. That's an independent reason for findina
1o that there is no safety significance to the allegations.

We do not nor do we have the authority to foreclose |

'" | future motions in the event that the results are

" inconsistent with our reasons for denvina the motion now.

o Any questions on that? Q
2 MR. CLSSEL: May I have a moment, Judge?

9 (Pause.) '

a No questions, Judge. |
2 MR. MILLER: Excuse me, Judase Smith, I was

23

wonderinc whether we also might resolve the cuestion of
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what, if anything, should be done with the OI remort in

connection with the issue of Mr. Koca's termination.

The report, I don't believe, independently has any probitive
value with respect to any issues that are nresently before
the Board.

As I am sure you recall, Mr. Tuetken nresented
some prepared testimony with respect to the circumstances
of Mr. Koca's termination, and his role with respect to ==
that is, Mr. Koca's role -~ with resmect to the reinsvection
program. The Staff has not provided any testimony, to my
knowledge, that is commensurate with that or that seems to
address that issue.

JUDGE SMITH: Mr, Hayes addressed it yesterday.
He addressed it in the sense that the Ol report has not
presented any technical problems for him with resnect to
Mr. Koca.

MR. LCWIS: It was more than that, Your Honor.

He also testified that with respect to issues related to
certification packages from Hatfield Electric Company, that
the NRC had independently done a lot of checkinag of those
packaaes,

JUDGE SMITH: I use "technical" in the sense of
differentiating between his area of responsibility and
the area of responsibility of the Office of Investiacations,

MR, LEWIS: Yes. What I'm sayine, Your Honor,
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is that the purpose of Mr. Hayes' testimony yesterday was
to indicate that having now seen the Office of Investications'
report, that with respect to the issue that was identified
in the prehearing conference memorandum about whether or
not the circumstances surrounding the termination of
Mr. Koca had any implications for the validity of the
reinspection program, it was the Staff's pesition that it
did not. .
In fact, the OI report doesn't deal with the |
aquestion of his termination. It does deal with the
question of his function and certain allecations regarding
his functions as QC Supervisor, and Mr. Hayes also addressed
that and said that the matters addressed in the OI report
do not, in the Staff's mind, raise any cuestions with
regard to the integrity or validity of the reinsnection
program. And that was intended to be the Staff's position {
on that matter, which was raised in the prehearing |
conference memorandum.
JUDGE SMITH: As you recall, the vrehearing
conference memorandum did not brine into issue or the
oceeding anythine about Mr. Koca. All we did was
authorize discovery on it. And it's up to somebody else
to bring it into issue.
MR. MILLER: Certainly. On behalf of the Aoplicant,

we have no further wish to get into the vnaraaraphs that




‘lquc1~5

19

1

i2

14

15

16

17

20

21

22

23

24

25

were deleted or the sentences or words that were deleted
in the OI report. As far as we are corcerned, that
aspect of the issue is really over.

MR. LEWIS: Our percention of the initial decision
was that the Board had wanted to be advised with respect
to the resolution of allegations that were pendino as of
the time of the Aucust 1983 hearino session.

JUDGE SMITH: So that would capnture the Koca =--
was thece an allegation?

MR. LEWIS: Yes.

JUDGE SMITH: 1I see.

MR. LEWIS: It was not my understanding that the
Board was indicating that in the absence cf some
relationship to the reinspection proaram, that there had
to be a full evidentiary presentation cn these allecations.

JUDGE SMITH: That's correct.

MR. LEWIS: And so in that sense, I do acree that
the OI repmort is not in evidence in this case, and in fact,
the Reagion III Staff is pot ian a position to sponsor it.

It is my understanding that it was being provided to provide
that close-out information with resmect to those allecgations.

The testimony of Mr. Hayes was offered to
directly address those allegations which we did view as
having been resolved in part or in whole based on the

reinspection program. It is our understandina that, unless
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MR. CASSEL: The only thing I would like to say
on that issue Judge, is again I would like to reserve any
comment whatever until after I have had a chance to look
into the matter, based on the receipt of the last two
days of the report, and the transcript.

I have no reason to believe that I would necessar-
ily differ with anything that has been said, but frankly I
have not had an opportunity to look into this matter.

JUDGE SMITH: That just leaves one other aspect
of the report, and that is the Board members have not had
a chance to look at it. And, as I indicated I had looked
through it briefly before I returned, and I saw nothing
which would move me to take Board action, but I can't speak
for my colleagues. 1 don't think they have had a chance
to look at it yet. Nor, have I had a chance to look at
it thoroughly.

So, we will probably take the same time that you
are taking, Mr. Cassel, to see if we have any interest in
itf

MR. WILCOVE: Mr. Chairman, before this panel
begins, the Staff has two Board Notifications to distribute,
both from the Office of NRR. One is the SALP Report, which
I realize has been distributed informally at an earlier
time. But, since the NRR Notifications will be docketed,

I think it best that the Board and Parties have what NRR




is going to docket.

And the other Board Notification is on steam
generator snubber failures.

JUDGE SMITH: Can we throw away the carlier one?

MR. WILCOVE: To my knowledge, the earlier one
is identical to that Board Notification.

JUDGE SMITH: All right.

MR. WILCOVE: I should also state for the record
that earlier this week I did pass out to the board and to
the Parties, a copy of Inspection Report 84-32, 84-25,
transmitted to Commonwealth Edison Company by letter from

John Streeter dated July 30th, 1984-- this I handed out

informally Monday or Tuesday, regarding Systems Control

Corporation.

MR. LEWIS: I take it you do have a copy of that,
Mr. Chairman?

JUDGE SMITH: Yes, it is dated July 30th?

MR. WILCOVE: Right.

JUDGE SMITH: I am taken aback by your characteri-
zation of it, though. And Hatfield?

MR. WILCOVE: That's correct.

JUDGE SMITH: Any other preliminary business?

(No response)

Gentlemen, if I may administer the oath.

Dr. Singh, you have already been sworn.
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Whereupon,

KENNETH T. KOSTAL

BRADLEY F. MAURER
were called as witnesses on behalf of Commonwealth Edison
Company, and having been first duly sworn, were examined
and testified as follows:

- and -

Whereupon,

ANAND K. SINGH
was recalled as a witness on behalf of Commonealth Edison
Company, and having been previously duly sworn, was further
examined and testified as follows:

MR. BECKER: Shall I proceed, your Honor?

JUDGE SMITH: Yes.

MR. BECKEPR: First of all, Judge smith, it is
my understanding the Board has received corrections to the
testimony of Mr. Maurer and Mr. Kostal last evening, so I
will not do that on the record.

And, the Court Reporter has received copies of the
modifications to the testimony to be bound into the record.
S0, I will proceed without referring on the record to those
modifications.

Let me begin with Mr. Maurer.
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DIRECT EXAMINATION

BY MR. ECKER:
Q Mr .Maurer, would you please state your name for
the record?
A (Witness Maurer) Bradley F. Maurer.
Q Do you have in front of you, Mr. Maurer, a l3-page

document entitled Bradley F. Maurer?

A I do.

Q Did you prepare this testimony?
A I did.

Q Is it true and correct?

A Yes, it is.

MR. BECKER: Judge Smith, I would ow move
the testimony of Mr. Maurer be admitted into the record and
be bound into the transcript as if read.

JUDGE SMITH: Are there any objections?

MR. CASSEL: No objection.

MR. WILCOVE: The Staff has no objection.

JUDGE SMITH: The testimony is received.

(Testimony of B. F. Maurer follows)
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2 tate your name.

A.l. Brailey F. Maurer

Q-2 What 1s your business address?

Asds P. O. Box 355, Pitssburch, Pennsylvania 1523C

Q. 3. By whor are you erploved?

. A. 3. Westinchouse Electric Corporatiocn ("westinchouse").

Q.4. Describe ycur education after yc. graduatel fror
high school.

A.4. I graduated from Kansas State University with a
B. S. degree in Mechanical Encineerinc.

Q.5. Describe your employrent by Westinzhouse.

A.5. In July 1973, 1 joined Westinchouse in the Nuclear
Safety Department of the Water Reactcrs Division.
My duties included evaluation and application of

safety criteria tc various nuclear power plant
systems and compconents, anc preparation

documentation.



In June 1977, I transferred to the Mechanics an-

Materials Technology Department in the Water
Reactor Division. 1 was the primary technical

interface between the Mechanics and Material

»
-

Tochnology Department and ths Nuclear Safety

-
-

Department. I made a number of presentaticns and
provided technical assistance in support of licersin-
activities. I performed thermal seismic and

LOCA analysis of Class 1 piping systems. I was
also responsibie for the preparation of the desi=r
specification for NSSS primary equipment suppcres,
and for the formulation and interpretation of
criteria invelving safety class piping and supports,
In addition, I was responsible for the turbine
missile probability analysis for the Philippine
Nuclear Plant. I was proroted to Senicr Encineer

in May 1980.

In August 1981, I transferred to my present positicon

in Equipment Qualification Analysis. My responsibilities
include qualification of various electrical equiprent

and devices by analysis and by shake table testing,

and main control board qualification by analysis.

I have performed seismic qualification of Class IE
medium power transformers using a combination of

shake table testing and analysis. I have conducted

selamic testing programs on electrical components
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of the Process and Protection System. I have
assisted in the analysis of main control boards

for several nuclear plants. 1In conjunction with
other senior engineers in the Equipment Qualification
Analysis group, I performed the structural analysis
of the Byron main control beard and other main
control panels.

What is the scope of your testimony?

The scope of this testimony is to describe the
analyses and inspections performed by Westinghouse
to address the structural aceguacy of main control
panels which were designed and fabricated by
Systems Control Corporation ("SCC") for the Byron
Station. Analysis methodology and results are
presented which demonstrate that these control
panels will, with significant margin, maintain
their structural integrity when subjected to a
design basis seismic event, the sa‘e shutdown
earthquake, at the Byron site. This is the
condition under which maximum loads would be

applied to the main control panels.

Westir jhouse has significant experience in seisric
qualification of this type of equipment. Analyses
using state-of-the-art computer mode'ing technigues
have been completed for a number of main contre!l

boards at Byron and other nuclear plants. 1In




Q.7.

7.
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addition, shake-table tests have been performed,
the results of which validate the use of Westino-
house computer modeling techniques.

¥here are the main control panels located in the
kyron plant?

They ace lccated in the control room and contain
the instruments, monitors and controls for all
agpects of the operation of the Byron staticn,
Some panils control safety-related functions while

others control non=so fety-related functicns.,

Pleasu describe the con'igurations of the main
control panels and identify how many were supplied
hy 8CC.

The main cont:o! panels are of two basic configura-
tions, The first is characteristic of the main
vontrol boarl! 2nd consists of a vertical portion
CONtB.Ning variovs metars, recorders, and indicatcrs,
and an angled banch portion which contains prirmarily
switches and controllers. The main control board
consints of seven separ.te sections which are
acvanged in o U-sheped ansembly. The sections are
brited %ojerher and welded to the steel floor
enbelments. The main control becard sections are a
little cver eight feet high and when assembled
togsther are apout 95 feet lon;. Four of the

seve; miin control board sections contain equipment
to monitor and control Nuclear Steam Supply Syster

INSUs) func i1ons. These sections were designed b,
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Westinghouse and fabricated by the Reliance
Electric Company. The remaining three sections,
which contain equipment to monitor and control
various balance of plant systems were designed and

fabricated by SCC.

The second control panel configuration is charace
terized by stand-alone panels or panel line-ups 1in
which the full height of the front face is vertical
for location of the various instruments. The
majority of these controcl panels were also designed
and fabricated by SCC. The control panels which
are mounted adjacent to each other are bolted
together. All contreol panels are welded to the
steel floor embedments. The control panels are
approximately eight feet high and vary in length
from about seven feet to over thirteen feet.

What role did Westinghouse have with respect to ar
analysis of the structural adequacy of Byron rain
control panels supplied by SCC?

Westinghouse involvement with the structural
adequacy of Byron main control panels initially
began with a m obligation to seisrically
qualify the Westinghouse supplied portion of the
main control board. In September 1981, Commonwealith
Edison and Westinghouse agreed that, with some

additional effort, the balance of plant sections
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Cruld be evaluated as part of the main control
board analysis. Thus all main ~ontrol board
secticns would be couplel together in a single
mathematical model which would be used to evaluate
the 1esponse of the entire structure. In early
1982 Commonwealth Edison authorized Westinghouse

to scismically qualify all centrol panels in the

main contrcl room.

Q.%0. Had there been any earlier analyses or evaluations
of the SCU main control panel?

A.10. At the time that Westinghouse bejan the main
conirol panel qualification effort, it was recognized
that Wyle Laboratories, under contract to SCC hagd
periormed se.smic simulation shake -table tests on

. four of the control panels in the Byron main
control room. The penels were tested individually
to levels in excess of the main control room floor
reocnse spectra and demonstrated no decradation of
structural iantegrity. I reviewed the reports of
the tests conducted by Wyle Laboratories The tests
wer2 performed in accordance with standard practice
and the results are reliable.

Q.11. “hy were additional analvses necessary?

A.l1, There were two areas in which the shake table
tests did not provide complete :nformation for

panel qualification in view of the technology

available in 1982 and 1983 to analyze these panels.
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First, because the panels were tested as singjle
units, the effect of any interaction due to other
structures connected to the panels could not be
obtained from the test results. Three of the four
tested panels are bolted to adjacent control

panels in the main control room. Second, for the
qualification of Class lE instrumentation mounted
on these panels, it is necessary to define the
seismic levels for these instruments at their
mounting locations on the panel. The data recordesz
during the shake table tests was not sufficient to
determine the necessary seismic levels for instrument
qualification. For these two reasons, all main
contro! panels were included in the Westinghouse
analysis qualification program, regarcdless of

their inclusion in the Wyle tests.

What technique was used by Westinghouse to analivze
the main control boards?

The structural adequacy of the main control

panels was established through the use of detailed
computer analysis using finite element modelinc
techniques. Analysis with finite elements involves
building a computer model of the structure using
mathematical representations of the structural
members. The panels were analyzed as a unit to
take account of the interactive effects described
in answer to Question 11. For the modeling of the

control panels, three basic types of membe:

representations, or elements, were employed: beam




elements, plate elements, and lumped mass elements,
The welds in the main control panels were assumed
to be adequate for this portion of the analysis.
The mathematical models were constructed using the
Westinghouse Electric Computer Analysis (WECAN)
computer program, developed and maintained by
Westinghouse. The finite element analysis generates
loads and stresses in each structural member in
the model based on the seismic input at the main
control room floor elevation, which was developed
by Sargent and Lundy.

Q.13. Did you make any further analysis of the welds in
the main control panels?

A:13, Yes. In order to assure that the analysis addressed
the as-built condition cof the control panel welds
I inspected the control panel structural welds in
March 1983. 1 was accompanied by a certified
Level 11 welding engineer emplcyed by Westinghouse.
The inspection was visual ané was undertaken to
determine the oveirall gquality of the welds. Paint
was not removed from the welds. The inspection
included each control panel in the main control
room. All accessible welds were inspected,
concentrating on the welds connecting primary
structural members, such as K-frames. These welds
are the primary welds of significance to a determination
of structural adequacy. Approximately 90% of the

&
e

primary structural welds, and approximately 70% ©



Q.14.
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the welds in members of seccondary importance, were
accessible for inspection.
What were the results of this inspection?

The results of this inspection were:

1. Overall, the welds are evenly spaced and
consistent in length and size.

- Fillet contour was generally consistent:
however, some welds exhibited excess convexity.
This is only a cosmetic variation and does
not affect the integrity of the weld.

3. Several instances of excessive weld spatter
were noted. Again, the effect is only cosmetic;
no rework was necessary.

4. No significant cratering, porosity, or undercut
was observed.

S No cracks were observed during this inspection,
which concentrated on the primary structural

member welds.

The results of our inspection demonstrated that
the condition of the welds was acceptable. In
addition, several welds were added to the Unit
2 main control board to assure that sufficient
weld length existed for all members. The main
control board for Unit 1 contained sufficient weld

length for all structural members that were inspected.



Q.15.

A.15.

. Q.16.

A.l6.

=10~

What use, if any, was made of the results of this
inspection?

Using minimum values for weld length and size
which were indicated as a result of our visual
inspection, and the maximum loads generated bv a
seismic event acting on each type of structural
member as determined by the finite element analisis
described above, I then calculated whether svecific
welded ccnnections would have sufficient strenzth

to withstand these applied loads. The weld analysis

g

and acceptance criteria followed the recomnendatic:
specifiec in Blodgett's "Design of Welded Steel
Structures ", a recognized authoritative scurce
for this type of analysis.

What ccnclusions did you reach regarding the
structural adequacy of the SCC main contrcl panels
ané the welds you analyzed?

My conclusions are set forth in Westinchouse
proprietary reports which were submitted to
Commonwealth Edison Company in the fall of 1983.
The results of the finite element analvsis indicate
that the main control board and most of the control
panels do not have natural freguencies below
approximately 25 hertz, and thus will not experience
dynamic amplification of the floor seismic input.
For those panels which do exhibit frequencies 1in

thiu range, dynamic analysis was utilized to de-
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termine loads and stresses, and to develop amplified

seismic levels for Class lE instrument qualification.

The allowable stress criteria applied in the
determination of acceptability of the structural
members in the control panels were taken from the
AISC Manual of Steel Construction; specificall:,
the allowable maximum stress is 60 percent of

the material yield stress. The structural welds

s}

were evaluated using Blodgett's design criteria
which limits the maximum stress tc approximately

60 percent of the shear yield stress.

The maximum stress calculated for the internal

-

structural welds in the SCC main control panels i

mn

"
'

a.

80% of that allowed by the Blodcett design crite

1]

Similarly, the maximum stresses calculatec for th
floor attachment welds are 51% of the allcwakle

value for the main control board sections anc 63%
of the allowable value for the other main contrcl
panels, again based on Blodgett's design cr.iteria.
For structural members of the contrcl panels, the
maximum calculated stress is 60% of the allowable

design value specified by AISC.

A more meaningful measure of the margin of safetv
inherent in the construction of the main control

panels is a comparison of the maximum calculated
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stress levels to the shear yield stress for

welded connections and material yield stress for
structural steel components. The yield stress in
a material is reached when the applied load is
large enough to produce plastic behavior in the
material. It is important to realize that even 1if
a welded connection or a structural member were to
experience loads sufficient to cause yieldinc,
this does not imply structural failure, as the
yield stress is still lower than the ultimate

stress at which failure would occur.

For the internal structural welds in the main
control panels, the calculated stress indicates a
minimum margin of safety of 1.9, based on the
shear yield stress of the weld metal. This means
that the loads appiied :to the control panels wculd
have to be 190% higher than the Byron seismic

loads in order to reach the yield stress. Likewise,
the maximum stresses in the floor attachment welds
indicate a margin of safety of 3.1 for the main
control board sections, and 2.4 for the other main
control panels, again based on the shear yield
stress of the weld metal. The maximum calculated
stress in the structural members of the control
panels indicates a margin of safety of 2.8, basec

on the material yield strength. Based on these

considerable margins of safety, it is concluded
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that the structural integrity of the Byron main
control panels, including those supplied by SCC,

will be maintained in the event of a design basis

earthquake for the Byron site.
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BY MR. BECKER:.

Q Mr. Kostal, would you please state your name for
the record?

A (Witness Kostal) Kenneth Thomas Kostal.

Q Do you have in front of you a 50-page document
with 13 pages of attachments, each of which is entitled
a figure, the entire package bearing the heading, Testimony

of Kenneth T. Kostal?

A That's correct.
Q Did you prepare this testimony?
A Yes.
Q Is it true and correct?
A Yes.
MR. BECKER: Your Honor, with regard to

Mr. Kostal's testimony, I move that it be admitted into the !
record and bound into the transcript as if read.
MR. CASSEL: No objection. }
MR. WILCOVE: No objection.
JUDGE SMITH: Testimony is received.
(Testimony of Kenneth T. Kostal with attachments

follows:)




UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In The Matter of

COMMONWEALTH EDISON COMPANY Docket Nos. 50-454-0OL

50-455-0L
(Byron Nuclear Power Station,
Units 1 & 2)
SUMMARY OF THE TESTIMONY OF
KENNETH T. KOSTAL
ON CONTENTION 1
I. Kenneth T. Kostal is the assistant manager of the
Structural Department cof Sargent & Lundy.
Iz. Mr. Kostal is familiar with the work performed by

Systems Control Corporation for Byron. Systems
Control supplied, per S&L design specifications,
main control boards (including DC fuse panels),
local instrument panels, cable trays, and cable
tray hangers. Ms. Kostal's testimony discusses
the capacity of various Systems Control-supplied
components to carry design loads.

III. The first component discussed in Mr. Kostal's
testimony is cable tray hangers. The most
significant engineering evaluation of cable tray
hangers at Byron was performed pursuant to Fdison
BRyron NCRs 850 and 885. A random sample of 80
hangers, encompassing 358 connections, was inspected,
and all discrepancies were evaluated. None of the
discrepant welds had design significance. Additional
engineering evaluations were performed on specific
weld connections as well, and each of these determined
that the particular discrepancy at issue did not
have design significance. Mr. Kostal concludes that
the Systems Control cable tray hangers are capable
of carrying design loads, and therefore their
quality is adequate.



VI.

ii

Mr. Kostal's testimony then discusses Systems
Control cable trays, including cable tray fittings,
ladder cable trays, and ladder fittings. Cable
tray stiffener welding was evaluated by S&L, and
the discrepancies discovered in the sample of 227
stiffeners were found to be not design significant.
In addition, further analysis demonstrated that the
stiffeners are not required for the functioning of
the cable trays. Cable tray fittings also were
evaluated, and it was determined that because of
redundant load paths the fitting welds are not
required for the fittings to meet structural
load-carrying requirements. A recent inspection

of cable ladder trays and ladder fittings determined
that all identified discrepancies are not design
significant, and therefore these components are
capable of carrying design locads. Mr. Kostal
concludes that the Systems Control cable trays,
including solid-bottom trays and fittings and
ladder trays and fittings, are capable of carrying
design loads, and therefore their quality is
adequate.

Mr. Kostal's testimony then discusses Systems
Control local instrument panels. Mr. Kostal
describes the seismic qualification of the panels,
and explains the recent weld inspection program
implemented for the panels due to the weld discrepancies
discovered by Torrey Pines Technology during its
third party review of Systems Control. This
inspection program was evaluated and the conclusion
was reached that the entire population of local
instrument panels is seismically qualified. Mr.
Kostal concludes that the Systems Control local
instrument panels are capable of carrying design
loads, and therefore their quality is adequate.

The final components discussed by Mr. Kostal are
the DC fuse panels supplied by Systems Control.

Mr. Kostal describes the seismic gqualification of
the DC panels, and then discusses the engineering
evaluation of the weld discrepancies identified

on the panels which was performed to determine whether
the non-tested panels could be deemed to be
equivalent to th2 seismically-tested panel for

the purposes of seismic qualification. Mr. Kostal
concludes that the Systems Control DC fuse panals
are capable of carrying design loads, and therefore
thei.: quality is adequate.
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

Docket Nos. 50-454-0L
£0-455-0L

TESTIMONY OF
KENNETH T. KOSTAL

Ple2ase state your name.

Kenneth Thomas Kostal.

Who is your employer?

Sargent & Lundy.

Please describe Sargent & Lundy.

Sargent & Lundy is a consulting engineering firm pro-
viding services to the utility industry. The firm has
been in existence since 1891 and has exclusively per-
formed engineering and consulting work on energy rela-

ted areas of the utility industry since its founding.

What are Sargent & Lundy's responsibilities in connec-
tion with the Byron Station?
It is the architect/engineer responsible for the

design of the plant.



Q.5.

.S,

Q.6.
A.6.

Q.7.
A.7.

Q.8.
A.8.

What types of engineering work does Sargent & Lundy
perform at 3yron?

Sargent & Lundy performs engineering work related to
all aspects of design: mechanical, architectural,

civil/structural, and electrical.

What is your position at Sargent & Lundy?
I am a partner and assistant manager of the Structural

Department.

Please describe your job responsibilities.

I assist the manager of the Structural Department in
coordinating all structural, architectural, and civil
engineering design for Sarcent & Lundy. I assist the
manager in all natters of supervision, administration,
perscnnel and technizal policies. I have direct res-
ponsibility for the Specifications, Geotechnical, and

Water Resources & Site Development Divisions.

What is your educational and employment background?

I graduated from the University of Illinois in 1965
with a BA in Architectural Engineering and in 1967
with a MS in Architectural Engineering. I have 19
years of experience in the field of civil engineering
which includes civil/structural/architectural engi=-

neering and design work for fossil and nuclear power



Q.9.

A.9.

Q.10.

plants. My assignmants have included 14 units with a
total capacity in excess of 10,000 megawatts. I have

also been involved in numerous studies.

Prior to joining Sargent & Lundy in 1967 I was engaged
by the University of Illinocis as an instructor in
structural design and as an engineer responsible for
structural design and constructinn drawings for light

office buildings.

I am a reqistered professional engineer in 25 states
and I also have a separate structural engineering
license in the State of Illinois and am licensed in
Alberta, Canada. Presently I am a member of the fol-
lowing organizations:

American Concrete Institute

American Institute of Steel Construction

American Nuclear Society

Arierican Society of Civil Engineers

Structural Engineers Association of Illinois
Western Society of Engineers

How many years have your worked with nuclear power
facilities?

Seventeen years.

What nuclear power facilities have you been involved

with?



A.10.

Q.11.

A.l11.

Q.12.

Ft. St. Vrain (Public Service Colcrado), Donald C.
Cook (American Electric Power), Byron/Braidwood, Zion,
LaSalle County (Commonwealth Edison) Marble Hill (Pub-

lic Service Indiara), and Clinton (Illinois Power).

What types of work have you performed in connection
with your work on nuclear power facilities?

Throughout my career at Sargent & Lundy I have been
involved in the structural, architectural, and civil
engineering aspects of numerous nuclear power plants.
I began my career at Sargent & Lundy as a designer on
the Ft. St. Vrain nuclear power plant. I was specifi-
cally involved in concrete foundation design and steel
superstructure. As [ progressed through a series of
supervisory positions on various nuclear plants, I was
responsible for coordinating civil,/structural, archie-
tectural, and drafting activities. While assigned to
these projects I was intimately involved with the
licensing activities for each and have on numerous
occasions made technical presentations to the NRC re-
lating to structural iss:es. I have alsc provided
testimony on technical issues to various ASLBs relate

ing to civil and structural issues.

Are you familiar with Systems Control Corporation?




Yes. Systems Control Corporation ("SCC") is a vendor
that supplied components to Byron. The components
supplied to Byron by Systems Countrol fall into four
broad categeries: main control boards (including DC
fuse panels), local instrument panels, cable trays,
and cable tray hangers. The components supplied by
Systems Control were designed to meet specifications
established by Sargent & Lundy. These design specifi-
cations are F/L 2788 (main control boards), F/L 2809
(local instrument panels), and F/L 2815 (cable trays

and hangers).

Main control boards provide the mountings for various
types of instrumentation in the main control room at
Byron. DC fuse panels also were provided under the
Sargent & Lundy specification for main control

boards. The DC fuse panels provide the mountings for
various fuses and relays which protect the direct cur-
rent system, and are located in the battery rocms
adjacent to the main control room at the plant. Local
instrument panels are the mountings for various
instrumentation locatea tnrougnout tne plant. Cable
trays support the plant's cables. Cable trays sup-
plied by Systems Control were in two configurations.

The first type, which comprises about 97% of the

safety-related cable trays at the plant, is a steel




Q.13.
A.13.

trough way composed of sheet metal steel, 12", 18",

24", or 30" wide by 4" to 6" in height. The second
tray configuration is known as a "ladder" or "open
bottom" tray. It resembles a steel ladder, with pipe
rungs at approximately 12" intervals. This type of
tray is used where cablesgs must be permitted to drop
below the tray (%hrough the rungs) for routing to
electrical egquipment. Both types of cable trays are
connected to the plant's main structure by cable tray

hangers.

What is the scope of your testimony?

My testimony discusses the capacity of various Systems
Control-supplied components to carry design loads. In
particular, my testimony will encompass cable trays,
cable tray hangers, local instrument panels, and DC
fuse panels. The testimony of Bradley Maurer, of
Westinghouse, addresses the main control boards sup-
plied to Byron by Systems Control. My testimony will
include discussion of the engineering evaluations per-
formed by S&L on the Systems Control componerts, and
after reviewing the condition of each component I will

testify to my professional opinion of the component's

adequacy.



Q.14.

Q.18.

Are you familiar with the engineering evaluations per-
formed by Sargent & Lundy on the Systems Control-sup-
plied components?

Yes, I am. Each of the evaluations to which I refer
in my testimony falls within my area of professional
expertise, and [ have reviewed each of them. The
evaluations of the Systems Control cable trays and
cable tray hangers were performed by structural engie-
neers who work under my indirect supervision. The
evaluations involving the DC fuse panels and local
instrument panels were performed by mechanical engi-
neers, who do not work under my supervision. The
evaluations of the DC panels and local instrument
panels at issue, however, involve structural issues.
even though these components fall within the overall

scocpe of work performed ty cur mechanical engineers.

What is the purpose of the engineering evaluations
that have been performed by Sargent & Lundy on
components supplied to Byron by Systems Control?

The purpose of these evaluations is to determine the
design significance, if any, of the discrepancies
identified in the Systems Control equipment supplied

to the site.
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Q.16.

Q.17.
X317,

Over what period of time have these evaluations been
performed?

They have been performed since 1977, first as a means
of dispositioning specific nonconformance reports and,
more recently, in preparation for this hearing after
it was learned that source inspections of SCC-supplied
components by Pittsburgh Testing Laborabory after Feb-

ruary 1980, had not been fully implemented.

Flease define the term "design significance.™

"Design significance," as used in my testimony,
relates to the ability of structural components to
perform their intended function, which is to carry all
design loads within code-established allowable stres-
ses. Ccde-established allowable stresses are incorpo-
rated into the design criteria for all egquipment sup-
plied to Byron. These code-established allowable
stresses have been developed to assure additional mar-
gins of safety against failure. Code writers typical-
ly attempt to attain a margin of approximately two.
This means that a structure designed to a code could
carry approximately twice the design locad and not
fail. Anything which affects the ability of a struc-
tural component to perform a function within the
code-allowable stresses has design significance. As

is discussed in detail in the following testimony,



Q.19.
A.19.

Sargent & Lundy's engineering evaluations Jdemonstrated
that the stresses on Systems Control components in-
stalled at Byron are within the code-allowable stres-
ses, and consequently no item was found to have design

significance.

What zre the elements that comprise the design loads
that Systems Control equipment must be able to carry?
Systems Control equipment is designed to carry both
dead loads and seismic loads. Dead loads derive from
the weight of the equipment itself along with addi-
tional dead loads imposed by cable, instruments or
other equipment. The equipment also is designed to
withstand the effects of seismic loads, which are a
function of the building seismic response at the loca-

tion of the eguipment.

Please define the term "design margin."

The concept of margin is one that is inherent in the
engineering discipline. Engineers design a structure
such that it is sufficiently strong to withstand the
expected forces and stresses with spare or extra
strength to account for uncertainties and contingen-

cies. This extra strength is called margin.



Q.20.

A.20.

"Design margin" is the difference between code-allow=-
able stress and actual stress. Engineers maintain the
presence of design margins by ensuring that actual
stress is less than code-allowable stress. For exam-
ple, connections are designed in groups rather than
individually. The most highly stressed connection is
designed to be within code-allowable stresses; there-
fore, all other connections within the group, which
are not highly stressed, have even greater design mar-
gins. Thus, the actual stresses for most connections
preciably

in the example will ggAless than those allowed by the

applicable code.

There is a second margin in the structural design of
connections. This is the margin that code writers put
into the design process in the farm of the difference
between code-allowable stresses and the failure of a
component. Code writers typically attempt to obtain a
margin of approximately two when they write a code.
This means that a structure designed tc a code could

carry approximately twice the design load and not fa:il.

Please describe the Systems Control cable tray hangers
at Byron.

Systems Control provided cable tray hanger assemblies

at Byron. Figure 1, attached to my testimony, depicts

a typical cable tray support system: a cable tray
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hanger is comprised of both horizontal and vertical
members, which can be tube or channel strut members.
These members are fabricated in the shop with end con-
nections which are welded to the connecting vertical
or horizontal members. Figures 2 and 3 are details of
the connection of a horizontal to vertical member.
They illustrate the location of the Systems Control
shop weld and the Hatfield Electric Company field weld
(Hatfield installed the components supplied to the
site by SCC). The hanger assembly, when field instal-

led, supports the cable tray.

It should be noted that each weld, both the shop weld
by Systems Control and the field weld by Hatfield, is
required to support the total design loads for the
hanger. Depending on the connection detail, one of
the two welds will govern the capability of the con-
nection to acceprt design loads in that it will be the
most highly stressed weld in that connection. Regard-
less of which weld is governing, both welds are de-
signed to accept code-allowable stresses; therefore,
the noncontroliing weld 1s less nighly stressed and
has a greater design margin which allows the weld *o
accomodate discrepancies. This represents an addi-

tional conservatism in the design of the plant's cable

tray hanger system.



Q.21.

A.21.

Please describe the engineering evaluations perfcrmed
by Sargent & Lundy on cable tray hangers provided by
Systems Control.

The most significant engineering evaluation performed
by Sargent & Lundy for Systems Control cable tray
hangers at Byron occurred in 1984, pursuant to Common-
wealth Edison's Byron NCRs 850 and 885. NCR 850 was
issued to document and track the problem of general
weld quality discrepancies found on Systems Control
hangers by Hatfield Electric Company quality control

personnel at Byron.

NCR 850 was issued in September 1983, and subsequently
Hatfield was asked to provide more detailed infcrma-
tion on the weld discrepancies it had identified.

NCR 885 was issued in February 1984 to track disposi-
tion of the detailed weld discrepancies provided by
Hatfield. Thus NCRs 850 and 885 encompass the same

issue.

In order to address the general concern for weld qual=-
ity covered in NCRs 850 and 885, a random sample of 80
hangers from the population of 5,717 Systems Control
hangers at Byron was identified by Sargent & Lundy for
weld inspection. The sample was selected from the

population of hangers using a list of random numbers.

This selection process ensured that the sample was
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unbiased and representative of all hangers in the
plant. The sample captured all commenly used connec=
tion types, including 44 connections that, based on

the original design, were deemed to be highly stressed.

The inspections of the selected hangers were performed
by Hatfield with verification through field inspec-
tions by CECo's third party inspectors (Sargent &
Lundy Level III inspectors on lcan to Commonwealth
Edison). The 80 hangers included 358 Systems Control
shop-welded connections. Of the 358 connections
inspected from the sample of 80 hangers, 252 connec-
tions had no discrepancies, and 106 were found to have
some form of discrepancies such as under'ength, under-
size, overlap, undercut, craters, and two connections
with missing portions of welds. None of the welds had

cracks.

The engineering evaluation of the discrepant welds was
performed in the same manner as in the Byron QC
Inspector Reinspection Program. That portion of a
weld with a discrepancy was conservatively deleted
from the total weld length, and new connection capaci-
ties were calculated. These new connecticn capacities
were evaluated against the design capacities. Based
on the results of the evaluations, none of the discre-

pant welds had design significance. This fact was




Q.22.

A.22.

later confirmed by the results of a structural compu=
ter analysis of the three hanger assemblies which
include the three most discrepant welds identified

during the inspection program.

Please explain the nature of the analysis performed
with respect to the most discrepant welds.

In order to determine whether the hangers which incor-
porated the most discrepant welds identified in the
inspection program remained capable of carrying design
loads notwithstanding the discrepant weld, detailed
computer models were developed for the three hanger
assemblies. These hangers were those which contained
the three welds found during the evaluation of the 358
connecticns to have the greatest reductiocns in load
capacity. Each connection in these hanger assemblies
was mapped, encompassing both Systems Controcl and
Hatfield welds associated with these connections, and
all identified weld discrepancies, including the most
discrepant welds, were incorporated into the &we com-

puter model.

Each model was then analyzed for design loading condie-
tions for the entire hanger assembly. This analysis
redistributed the loads among the hanger connections

to ref.ect the presence of the weld discrepancies.



The analysis showed that even though an individual
connection had reduction in weld capacity, none of the
connections or structural members exceeded the code-

allowable stress, even when loaded to twice the design

load.

This demonstrates that inherent margins do exist in

the hangers in the cable tray hanger system in the
redundanues.

form of load-bearing sedumsdemiee. These analyses thus

further demonstrate that the weld discrepancies iden-

tified in the inspections of System Control hangers

are not significant in relation to hanger load~-carry-

ing capacity.

Q.23. Has Sargent & Lundy performed other engineering evalu-
ations at Byron which indicate the adequacy of Systems
Control cable tray hangers?

A.23. Yes. Sargent & Lundy has performed various other
evaluations on specific hanger connections. In each
case these evaluations showed that the weld discrepan-

cies did not compromise the design.

Byron NCR 813, issued in April 1983, identified the
fact that welds were undersized for DV-2 connections
(Figure 4) which use strut members (P5501). For the
connection detail specified, only a 1/16" fillet weld

. could be installed, in lieu of the 1/8" weld specified.



Drawings called for the .se of the DV-2 connection

with P550) struz membe:ss on 593 “angers 64 of these
anfyrs

confvelions ve. 2 rondomly selected for engineering

evaluation to decermine if the use of a 1/16" weld was

acceptable. Due *o ths extr@mely low stress in this

connection type as criginally cesioned, all of the

sampled connections were ’‘ound to have adequate lcad

CArrying capacity.

In evailuating the LV-I connecticn no credit was taken
for weld penvtration into the radius of the strut mem=
ber. Figure 4 illustrates the curvature of the strut
membrrs. Welc is deposited betueen the plate and the
survecd secticn of the strut. This portion of the weld
‘8 not considered in the design to carry leads,
although the weld penetraticn provides additicnal weld

capaciiy.

In addition, the macru-~etching of a DV-2 connection
showec that the actual affective weld size was twice
nhat of the 1/15" weld size used in the initial dise
position of NCR 813. A macroetch is made by cutting
threugh the weld joint transverse to the weld length,
Prliriing the surface and app.ying an etching acid to
reveal the exact amourt of weld penestration. The con-
nection se.scted for macroetching was the DVe-2 connece

tion with a P5501 strut with the smallest weld size
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from among the 13 DV-2 connections with discrepancies
identified in the random sample of 80 cable tray
hangers reviewed in response to NCRs 850 and 885. The
results of the eight macroetches performed on the con-
nection indicated that the actual effective throat on
the macroetched sides ranged from 0.09 to 0.15

inches. The assumed effective throat used in the

evaluation of NCR 813 was 0.044 inches (the effective

throat of 1/16" weld), which is approximately one-half

of the minimum value found on the macroetched samples.

Because NCR 813 did not identify weld quality as a
problem, its disposition addressed the issue of weld
size only. Subsequently, in order to consider the
effect of possible weld quality discrepancies in the
DV-2 connections, the recsults of the weld quality
inspections of DV-2 connections in the sample of the
80 hangers associated with NCRs 850 and 885 were used
to establish the weld with the greatest reduction in
load-bearing capacity. This weld capacity level was
applied to all DV-2 connecticns. Since large design
margins exist in the DV-Z connection i1t was found that
the connection can accomodate the .cwest weld capacity

level and still remain within code-allowable stress,

Sargent & Lundy's evaluations in connection with Byron

NCR 893 are also pertinent to the issue of overall



hanger weld gquality. This NCR, issued in March 1984,
cdocumentad an allegation that welds in the DV-162 con-
nections (Figure 5) were undersired by -./8". The
DV-162 connection is used in two types of hanger
arsenrlies, those in longitudinally-braced hangers and
those in unoraced hangers. For longitudinally-braced
hangers it wvas show: that the Hatfield field welds
associated with This connec*tion govern the design
capac.ity cf the connection. Therefore, our engineer-
ing evaluation determ:ned that a shop weld undersized

by 1/8" was acceptable.

for unbraced hargers, which constitute appreximately
S0% of =he total DV-1i62 counnections, the SCC weld
generally governs the design; tharefore, ar inspection
blazed toward a group ¢f highly stressed unbraced
hanger coinections was performed. A sample of 100
connect.ions out of a tutal population of 2,563 DV-162
connections was inspected {or weld siza, _ength, and
guality. 4l connections ccntainad no discrepancies.
9 cornecticns contained discrepancies, although nine
cunta.red only weld qua.:ty ciscrepancies, and not
discrepancieos of weldc size AllL ¢©f the 592 connections
with discrepancies were determined to be capable of
carrying design loads. Moreover, the inspection

revealed that there 'vas Nno geiera! tendencv toward



Q.24.

A.24.

welcds being undersized by as much as 1/8", as origin-
ally stated in NCR 893; in fact, a p rtion of the weld
was undersized by 1/8" or more in only 6% of the con-
nections sampled, and 50% of the connections had full

size or larger welds.

The disposition of Byron NCR 772 represents a compar-
able situation. This NCR was issued in January 1983,
and documented the fact that the horizontal weld to
the inside of the gusset plate ia DV-1 and DV-4 con=-
nections was omitted in some cases. Upon review of
the connection, Sargent & Lundy concluded that the
weld could be omitted without having an impact upon
the required design capacity. Engineering evaluation
demonstrated that the Jﬂ: vertical welds in the con-
nection were, in themselves, sufficient to carry the

design loads.

Are there other CECo Byron NCRs related to cable tray

hangers supplied by Systems Contr-..?

Yes. CECo's Byron NCR 105 encompassed the welder

qualifications and proceaures utilized 2y Systems Con-
rol in the fabrication of cable tray hangers. One

hundred percent of the hangers on site at that time
(1977) were inspected and all weld discrepancies were

corrected.
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A.25.

Q.26.
A.26.

CECo's Byron NCR 407 also involved Systems Control
hangers. This NCR, issued in August 1979, documented
the fact that two hangers were fabricated with DV-1
connections rather than the specified DV-5 connec-
tions. These types of connections are similar, how=-
ever, and Sargent & Lundy concluded that the substitu-
tion of one for the other was acceptable on the sub-

ject hangers.

Do you have an opinion concerning the quality of the
cable tray hangers supplied~2; Byron by Systems Con-
trel?

Yes, I have concluded that because the cable tray han-

gers are capable of carrying design loads, the quality

of these hangers is adequate.

What is the basis for your opinion?

My opinion is based on engineering judgment that
relies on the following significant elements, each of
which reflects the margins which characterize the
cable tray hanger system: first, the absence of de-
sign significant discrepancies identified in any of
the evaluations performed with respect to Systems Con-
trol hanger work; second, the load-bearing redundan-
éios which exist in the cable tray hanger system; and
third, the conservative design and analytical criteria

utilized by Sargent & Lundy at the Byron Station.
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With regard to the first point, the 358 connections on

the 80 randomly sampled hangers that ware inspected in
conjunction witi NCRs 850 and 885 did not have any
design significant discrepancies. Moreover, the con-
nections inspected and evaluated in connection with
resolution of the Byron NCRs involving specific hanger
connections also did not demonstrate design signifi-
cant discrepancies. Specifically, the evaluations of
the DV-2 and DV-162 connections determinec that they
were adequate in their as-built condition to sustain
design locads. In sum, no discrepancies with design
significance were identified in any of the engineering
evaluations of Systems Control cable tray hangers per-

formed over the years by Sargent & Lundy.

With regard to the second point, the analysis of the
three hanger assemblies with the most discrepant welds
showed that the hangers, through the distribution of
loading, are capable of carrying design lcads. The
computer analysis demonstrated that none of the con-
nections or members exceeced the allowable stress even
when loaded to twice tne aesign ioaa. The large
design margins in these hangers confirms my profes-
sional judgment that large design margins exist in
Systems Control hangers throughout the plant, and that

the SCC hangers are able to absorb weld discrepancies

«2le




through their load-bearing redundancies and still

carry design loads.

With regard to the third peoint, there exist conserva-
tisms in the design and analytical criteria utilized
by S&L. Conservatism is applied in the design of
cable tray hangers through an enveloped seismic res-
ponse spectra, which is typically used in the indus-
try. Further design conservatism derives from the use
of a time history analysis to determine a more exact

seismic response for Byron hangers.

Sargent & Lundy's conservative analytical criteria in
evaluating weld capacity further confirms my judgment
concerning Systems Control hangers. This further con-
servatism derives from the deletion in our engineering
evaluations, for the purposes of recalculating weld
capacity, of that portion of a weld which has discre-
pancies. The discrepant portions of the welds still
have a significant amount of structural strength in
mosSt cases; e.g., in cases of porosity the weld may

have no reduction in strength at all.

Because of the absence of design significant discrep-
ancies, the load-bearing redundancies present in the
cable tray hangers system, plus the conservatisms of

overall Byron design and the Sargent & Lundy analyses
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of the hangers, it is my professional judgment that

the Systems Control cable tray hangers at Byron Sta-

tion are capable of carrying design loads.

Are anv additional inspections of Systems Control
Cable tray hangers being performed?

Yes. During the inspection of the 358 connections,
two instances of missing portions of welds were
observed. These welds were associated with a DV-8
connection (Figure 3) and a DV-120 (Figure 6) connec-
tion. Even though these missing portions of welds
were evaluated and found to have no design signifie
cance, they caused the largesﬁ amount of capacity re-
duction in the discrepant connections. Consequently,
in order to assure that missing portions of welds do
not compromise the adeguacy of other connections, an
additional inspection program for missing perticns of
welds 1s being performed. 100% of all connections
which cannot accomodate the largest amount of capacity
reduction as determined in the evaluation of the mis-
sing portions of welds and still remain within code-
allowables will be inspected for missing portions of
welds. Any weld missing a portion of weld will be
evaluated and the portion will be restored if current

design requirements require such a disposition.
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Please describe the Systems Control cable trays at
Byron.

The cable tray system is shown in Figure 7. This
figure depicts cable trays, a cable tray fitting,
associated stiffeners attached to the cable tray, and
fitting and adjoining attachments. The figure also
depicts the cable tray hangers which support the cable
trays to the main building structure. The cable trays
are steel trough-ways comprised of sheet metal which
support the plant cables. The trays are formed by
bending flat pieces of steel into trough configura-
tions that can be 12", 18", 24" or 30" in width, with
side channels 4" to 6" in height. Sheet metal V-
shaped stiffeners are stitch welded across the boc :tom
of trays to provide support (Figure 8). These stif-
feners are placed at 5' intervals. The fabricated
sections of tray are bolted together in the field and

the sections are supported by cable tray hangers.

Cable tray fittings are used when a change in direc-
tion of the cable tray run is required, to form the
intersection of two Or more trays, Or tO make a trane
gition from one size tray to ancther (Figure 9).

Cable tray fittings are fabricated in a similar manner
to straight sections of cable tray. Additional welds

are provided in tray fittings to splice together ver-
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A.29.

tical side channels located where the fittings change
direction in order to form a continuous side channel.
Stiffeners are also attached to the bottom of tray

fittings.

In addition to the solid bottom cable trays and fit-
tings just described, ladder trays (Figure 10) are
also used. Ladder trays are constructed utilizing two
sheet metal side channels which are connected together
with pipe rungs at approximately 12" intervals. These
pPipe rungs are welded to the side channels. The
resulting open bottom of this type of tray allows
cables to drop out of the bottom of the tray to equip-
ment located beneath the tray. T-type ladder tray
fittings are used where two ladder trays intersect and
these fittings are constructed in a similar manner %o

straight ladder trays.

Please describe the engineering evaluations performed
by Sargent & Lundy on cable trays provided to Byron by
Systems Control.

Engineering evaluations nave peen per:rormed on all the
types of Systems Control cable trays and fittings des-
cribed in Question 28. These evaluations have been
based on the inspection results cbtained at various

times during fabrication and erection.



First, the welding of cable tray stiffeners has been
evaluated. Discrepant welds on cable tray stiffeners
were identified in July 1980, and Commonvealth
Edison's Byron NCR 529 was issued to document and
track this concern. Specifically, weld length and
spacing on tray stiffeners did not conform teo design
specifications. As I stated above, cable tray stiffe-
ners are steel sheet metal members stitch welded ¢
the underside of cable trays to provide additional
structural rigidity to the trays. Continuous welds
attaching the stiffener to the tray bottom are

prcvided at the ends of the stiffener.

A random sample of cable tray stiffeners was inspected
tc address this issue. The sampling plan was estab-
lished to ensure that representative types of cable
trays and cable tray fittings were selected. Cable
trays and fittings at all building floor elevations
were included in the sample and consequently no speci-
fic floor was favored by inspection of a majority of
samples ::cm that elevaticn. Both straight sec=ions
of cable tray and various types or cap.e tray fittings

were included in the sample.

Inspections were performed by Pittsburgh Testing
Laboratory and verified by Commonwealth Edison's Byron

Site quality assurance personnel. 123 cable tray and



cable tray fit .ng sections encompassing 227 indivi-

dual stiffeners were inspected. All »>f the stiffeners
had weld in excess of the minimum amount required by

design.

After completion of the inspection of stiffener weld
length and spacing, in early 1981, the NRC Staff re-
quested a review of the quality of the stiffener
welds, in addition to the length and spacing of the
welds. Review of stiffener weld Quality subseguentl
was documented in Edison Byron NCR 707. Reinsp’ .tion
of the same 123 cable trays and fittings examined for
weld length and spacing was performed for weld gual-
ity. Weld discrepancies were found in each stiffener,
and included lack of fusion, undersize, cracks, crat-
ers, undercut, and porosity. In addition, small line-
ar crack indications approximately 1,/4" in length were
observed. These indicatisns were evaluated to be
non-propagating due to their material characteristics
and small size. Engineering evaluation of the discre=-
pant welds was perfcrmed. That portion of a weld with
a discrepancy was conservatively ce.eted from the
total weld length, and new weld capacities were calcu-
lated. These new capacities were evaluated against
the actual required capacities. It was deterrined

that all welds were adequate to transfer design loads.



Sargent & Lundy performed an additional evaluation of
cable tray stiffeners in preparation for these hear-
ings which focused on the ramifications of the pre-
sence of cracks in the end welds of stiffeners. As
noted above, small cracks had been identified in the
weld inspections performed in connection with the
evaluation of stiffener weld quality. In the Byron QC
Inspector Reinspection Program, when a crack was
observed in a weld the entire weld conservatively was
considered to carry no lcad. To follow the same
methodology with regard to Systems Control welds,
Sargent & Lundy performed an engineering evaluation
which, to reflect the exist;hce of cracks in the end
welds of a stiffener, conservatively assumed the come
plete absence of a stiffener from a cable tray. This
analysis thus conservatively assumed the absence of
both the stiffener's end welds and the stitch welding
to the bottom of the cable tray. The analysis demon=-
strated that the membrane capacity of the sheet metal
cable tray bottom is adequate to support the cable
loac for the tray span between hangers. The analysis
showed that the bottom of the cable tray transfers the
cable load either directly to the adjacent hangers or
to the side walls of the tray and from the side walls
to the adjacent hangers. Consequently, the evaluation

indicated that the absence of tray stiffeners is not



significant to the design, and cable trays will carry

design loads even without stiffeners.

The results of the above-described evaluations of

stiffeners have led me to conclude as a matter of

engineering judgment that the stiffeners supplied by

Systems Control to Byron are adequate to carry design

loads.

Q.30. Please describe the engineering evaluation performed

by Sargent & Lundy with regard to Systems Control

cable tray fittings.

A.30. Inspections of cable tray fittings were performed in

. 1977 pursuant to Commonwealth Edison's Byron NCR 105.

NCR 105 was issued in response to the fact that Sys-
tems Contrcl did not have approved welder qualifica-
tions and procedures. As part of the overall response
to the nonconformance 29 fittings, out of approximate-
ly 1,200 which were at the Byron site at that time,
were inspected by Industrial Contract Seivices for the
purpose of determining SCC weld quality. Both stif-
fener welds and side cnannc. welias were inspected. No
discrepancies were found in the stiffener welds. Four
fittings were found to have side channel weld discrep-
ancies. These discrepancies included lack of fusion,

porosity, and a missing weld attaching a corner bent




plate to the cable tray side channel. None of these

discrepancies had design significance.

An engineering assessment was performed to review dis-
crepant side channel welds. This assessment cone-
sidered all lcad carrying elements in the fitting.
Since alternate load paths are available to transfer
loads through the fitting around the discrepant fite
ting weld the engineering assessment, at that time,
concluded that these discrepanc.es had no design sig-
nificance and would not be detrimental to the perfor-
mance of the cable tray fittings. Although fitting
welds do provide an added element of structural rigid-
ity, the close proximity of hangers and the presence
of stiffenars provide the needed structural integrity
to assure the proper performance of the cabl tray

system.

In Juae 1984, Sargent & Lundy performed an addi-
ticnal engineering evaluation in order to confirm that
the fitting welds are not required to meet structural
load-carrying requirements for any fitting because of
the presence of alternate load paths to carry the
cable locading through the tray fittings. The
evaluation confirmed that the fitting welds are not
required to enable fittings to meet load requirements

due to the existence of redundant load paths.




. However, the evaluation determined that in orne config-
uration, involving the outside fitting weld of a 90
degree fitting, only ~ne load-bearing redundancy
exists, the fitting stiffener The fitting weld
therefore is required if the stiffener weld in that
corner of the fitting is missing. The condition of a
missing stiffener weld at the outside corner of a 90
degree fitting has not been found in any inspection.
In oider to assure that this condition does not exist,
however, all 90 degree fittings will be inspected to
ensure that the outside fitting weld is there and unse
cracked. If a fitting side channel weld is either
missing or cracked, the stiffener weld at that corner

. will be inspected. 1If the fitting weld is missing or
cracked and the stiffener weld is also discrepant, the

fitting will be repaired.

Q:31. Please describe the engineering evaluation performed
by Sargent & Lundy on Systems Control ladder cable
trays and ladder fittings.

A.31. Ladder-type trays (Figure 10) and ladder~-type fittings
m less than 3% of the entire iength of cable
trays found on the Byron project. A review of Ladder
trays and fittings was recently conducted in response
to a question from the NRC Staff concerning the welde

‘ ing on these components. This review found that one
|
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of the two welds called for in the design specifica-

tions to connect the tray rungs to the side channels

generally was not present in the trays. The specifi-

cations called for the rungs to be connected to the

side channels by both a horizontal weld along the

bottom of the rung and a circumferential weld at the

point where the rung meets the side channel. I+t is

the horizontal weld that is not present (Figure 10,

weld B).

Subsequent to this review, S&L determined that in 1976

it had informed Systems Control that the herizontal

weld did not have to be installed. This decision was

. documented in meeting notes. The drawings for the

ladder trays issued shortly thereafter did not reflect

the deletion of the horizontal weld. Systems Control
apparently acted in accordance with the decision made
at the meeting. We learned of this problem at the

time of the recent review of the ladder trays.

To confirm that the present condition of the ladder
trays is adequate to carry design loads, an inspection
program was implemented. Sargent & Lundy Level III
inspectors on loan teo Commonwealth Edison inspected a
random sample of 17 straight sections of ladder tray,
encompassing 300 weld connections. Discrepancies

. identified in this inspection included lack of fusion,




craters, underlength, and overlap. Mo cracks were

observed nor were there any circumferential welds

missing.

An engineering evaluation was performed to determine
whether the inspected ladder trays can adegquately sup-
port design loads while incorporating the identified
weld discrepancies in the circumferential welds and
the absence of the horizontal weld. Further engineer=-
ing evaluation was performed to determine whether the
entire population of ladder trays can adequately sup-
port design lcads while incorporating the greatest
reduction in circumferential weld capacity determined

to exist based on the ladder tray weld inspecticon.

In addition, ten randomly selected ladder tray £fit-
ings, approximately 2C% cf the total fittings, were
inspected to verify that the welded connections on the

fittings are similar to those found in the straight
sections of ladder trays. The connections on the
ladder fittings were determined to be similar %o those
on the straight ladder tray sect:ions, and the ladder
tray fittings then were avaluated incorporating the
greatest reduction in circumferential weld capacity
associated with the weld discrepancies observed on the

inspected straight ladder tray sections.



0

A.32.

.32.

No design significant weld discrepancies were
identified in the 300 ladder tray connections
inspected. Moreover, applicaticn of the greatest
reduction in weld capacity for the circumferential
welds determined in the sample inspection of straight
ladder tray connections to the entire population of
ladder trays, .including ladder tray fittings, did not
reveal any instances in which a component could not
carry design loads, even in the absence of the
horizeontal weld. Consequently, my pro- fessional
judgment is that the ladder trays and ladder tray
fittings supp.ied to Byron by Systems Control are

adequate to carry design loads.

Do you have an opinion concerning the quality of the
cable trays supplied to Byron by Systems Contreol?

Yes, I have concluded that because the cable trays are
capable of carrying design locads, the qguality of these
trays, including solid-bottom trays and fittings and

ladder trays and fittings, is adequate.

What is the basis for this opinion?

My opinion is based on engineering judgment that
relies on the following significant elements, each of
which reflects the margins which characterize the

cable tray system: first, the absence of design sig-



nificant discrepancies identified with respect to Sys-
tems Control cable tray work, including solid bottem
trays, ladder trays, and associated fittings; second,
the load-bearing redundancies which exist in the cakle
tray svstem; and third, the conservative design and
analytical criteria utilized by Sargent & Lundy at the

Byrorn Statien.

With regard to the first point, the inspecticons of
Systems Control cable tray stiffeners, cable tray
fittings, ana cable ladder trays and ladder iittings,
resulted in the identification of nc discrepancies

with design significance.

The second point relied upon for my engineering judge
ment is illustrated b’ the engineering evaluations of
cable trays, which demonstrate the lcad-bearing
redundancies that exist in the cable tray system.

For instance, the strength of the cable tray sheet
metal bottom to transfer loads to the vertical sec-
tions of the trays is not taken intn account in the
stiffener design and regquired stiffenmer welding. In
our evaluation of stiffener welds all loads were
assumed to act on the stiffener, which transfers the
loads to the side sections of the cable tray and

through the side sections to the cable tray hangers.

In actuality, a major portion >f the lcad is trans-




ferred through the cable tray bottom into the verti-

cal side sections of the tray or directly to a |
hanger. This was demonstrated in Sargent & Lundy's |
recent analysis of the cable tray without stiffeners,

which showed that cable trays will function within

code~-allowables even in the absence of stiffeners.

In addition, S&L's evaluation of fitting welds con-
firmed the presence of load-bearing redundancies in
cable tray fittings. Because of alternate load paths,
fitting welds are not required to maintain the struc-

tural adequacy of the component.

With regard to the third peint, as in the case of
cable tray hangers conservatism is applied in the
Gu..gn of cable trays through an enveloped seismic
response spectra, which is typically used in the
industry. As with the hangers, further conservatism
derives from the use of a time history analysis to
determine a more exact seismic response for cable

trays at Byron.

In addition, the metnoac.ogy of tne engineering evalu-
ations perfcrmed by S&L for cable trays provides fure

ther conservatism in the analysis of this Systems Con-
trol component. This conservatism derives from the

deletion, for the purposes of recalculating weld



capacity, of that portion of a weld which is deemed

discrepant. The discrepant portinns of the welds
still have a significant amount of structural strength
in most cases, and this load-bearing capacity is dis-

-

regarded for the purposes of analysis.

In view of these design and evaluation conservatisms
and the fact that no significant design discrepancies
were identified for the Systems Control cable trays,
my professicnal judgment is that the Systems Control
cable tray system, encompassing solid bottom trays and
fittings, and ladder trays and fittings, is capable of

carrying design loads.

Q.34. Please describe the local instrument panels supplied
to Byron by Systems Control.

A.34. 76 local instrument panels were supplied to Byron by
Systems Control. These panels are located throughout
the plant and support instrumentation which moniter

and control functions and equipment located in proxime-

ity to the panels.

The panels (Figures 1l and .2) are either &' wide or

8' wide. They consist of vertical channel sections,

horizontal structural tubes and angles and diagonal

‘ angle members. The entire instrument panel is welded



together and anchored to the main building structure
m'udéza;

by boltinq‘ e instrument panel is traced with angle

knee braces and diagonal cross braces. These members

provide additional structural support in the lateral

direction. The instruments are mounted on the hori-

zontal tube steel members.

Q.35. Were any weld discrepancies discovered on the local
instrument panels supplied by Systems Control during
their installation at the Byron plint?

s I Yes, discrepant welds were found in 1980 on local ine
strument panels supplied by Systems Control. A 100%
reinspection was performed on.the instrument panels by
Pittsburgh Testing Laboratory. Weld discrepancies

were repaired.

Q.36. Why were these discrepant welds repaired?
A.36. They were repaired in order to preserve the validity

of the seismic qualification test performed on these

panels.
Q.37. When was the seismic qualitication test performed?
1178 and 1979
A.37. It was performed in %960kby Wyle Laboratories.
Q.38. What was the nature of the testing?



A.38.

Prior to conducting seismic qualification testing, the
natural frequency of the eguipment first must be
determined. This determination is made by conducting
resonance search tests. In the case of local instru-
ment panels supplied by Systems Control, resonance
search tests were conducted on one 4' wide and one 8'

wide panel.

These tests determined that the natural frequency of
both the 4' and 8' panels is greater than 33 hertz
(cycles per second). Panels with natural frequencies
greater than 33 hertz will not experience dynamic am-
pPlificaticn em the floor seismic input and are there-
fore considered rigid for seismic qualification
purposes. Since the construction of the 4' local in-
strument panels is similar tc the censtruction of the
8' panels, and since both panels were determined to be
rigid and therefore would not experience amplification
of the seismic input motion, Systems Control selected
the 8' wide panel for the required seismic qualifica-

tion test.
The 8' wide local instrument panel was then tested for

seismic qualification by being subjected to a "shake

table" test. This test subjects the panel to an input



g.39.

motion that bounds the highest floor response spectra
calculated at the location of all the local instrument
panels in the plant. The test is deemed to be suc-
cessful if the panel and the associated instrumenta-
tion mounted on the panel remain functional after the
test has been completed. The 8' wide panel supplied
by Systems Control passed thz "shake tab'e" test. As
provided in the applicable%ggg 344-1975 standard, it
was concluded that all 4' and 8' wide local instrument
panels fabricated by Systems Control were seismically
qualified as long as their fabrication was accomplish~-
ed in conformance with the same fabrication drawings

and specifications as that used for the fabrication of

the tested panel.

The test results of the resonance search test on the
4' and 8' panels and the shake table test on the 8'
panel were reviewed by Sargent & Lundy. It was
concluded that the tests were properiy conducted by
Wyle Laboratories, and that the results met the re-
Quirements of the specification (F/L-2809) developed

by Sargent & Lundy.

Were any discrepant welds discovered on Systems Con-

trol-supplied local instrument panels subsequent to

19807
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Q.40.
A.40.

Yes. In June 1984, Torrey Pines Technology, while
reviewing local instrument panels as a part of its
third party review of the Systems Control work at
Byron, inspected approximately 10% of the welds on
seven different local instrument panels, %%g»welds in
total. Torrey Pines found no discrepancies on three
of the seven panels. The other four panels were found
to have 17 total discrepancies, eight on one, five on
another, three on another, and one on the other. The

weld discrepancies found by Torrey Pines resulted in

minimal reduction in weld capacity.

Nevertheless, because of the Torrey Pines inspection

findings, a weld inspection program was implemented to
confirm that the local instrument panels installed at
Byron were sufficiently equivalent to the panel guali-
fied by Wyle to warrant applying the Wyle test result

to the entire Byron local instrument panel pepulation.

What was the nature of this weld inspection program?
Sargent & Lundy Level III! weld inspectors on loan to
Commonwealth Edison inspected 17 local instrument
panels, one of which had alsc been inspected by Torrey
Pines. On four of these panels, two 4' and two 8'

panels, all accessible welds were inspected. One of
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these four panels was the Wyle-tested 8' panel, panel
1PL54J, which had been pa.tially inspected by Torrey
Pines. 1In addition, one of the four panels, panel
1PL78JA, was the 4' panel that had been resonance
search tested by Wyle. These panels were completely
inspected in order that a direct comparison could be
made for equivalency purposes between the Wyle-tested
4' and 8' panels and two randomly selected 4' and 8'
panels. On the other 13 inspected panels, ten weld
connections were inspected for length, size, and qual-
ity. The ten connections were chosen as follows: two
highly stressed connections in each panel, two connece
ticns similar to those found discrepant by Torrey
Pines, and six connections selected randomly. A total
of 389 weld connections were inspected, totalling
LYyss 05

457 welds (including the 263 welds inspected by

Torrey Pines).

Inspection of the local instrument panels by Sargent &
Lundy identified similar yold discrepancies to those
found by Torrey Pines. 271 discrepancies were found;
they included overlap, craters, undercut, arc strikes,
and underlength. No cracked or missing welds were

found.




Q.41.
A.41.

How were these uj crepancies dispositioned?

These discrepant welds were dispositicned by determin-
ing the effective guantity of weld on the inspected
panels and by comparing that qQuantity with the saune
welds on the panels tested by Wyle Laboratory. In
calculating the effective weld we conservatively dele-
ted from the total weld that portion of the weld which
was deemed to be discrepant. Our review of the ii=
spections found that the total effective weld on the
completely inspected two randomly selected 4' and 8'
panels was greater than the total effective weld on
the 4' and 8' tested panels. In the other 13 inspect-
ed panels the total effective weld on each of the
panels was greater than the total effective weld on

the similar welds of the tested 4' and 8' panels.

Comparison of the as-built condition of the two
fully-inspected local instrument panels and the 13
partially-inspected panels with the Wyle-tested 4' and
8' panels thus demonstrated that the untested panels
were equivalent tc the tested panels for the purposes
of seismic qualification. Based on these results we
concluded that the entire Byron local instrument panel

population is in sufficiently equivalent condition to

the tested 4' and 8' panels to justify applying the




Q. 42.

A.42.

seismic qualification test results from the tested 8'

pane. to the nun-tested parels.

Lid Sargent & Lundy use any other means to determine
vhether or not the ncn-tested panels were equivalent
to the tes%eu panels for purposes of the seismic Qqual-
ification periormad by Wylw Laboratories?

Yes, in addiiior to using the results of the weld dis-
crepancy evaziuations tu confirm the equivalency of the
local insvrument pane.s Sargent & Lundy developed a
detaiied computer model of an 8' local iastrument
panel utilizing finite clemernts. A dynamic analysis
was performed on this mcdel to determine forces and
Stresses at each connection on the panel. The results
of “he analysis zonfirmed that the computer model was
similar in dynamic characteristics to the Wyle-tested
9' pansl. The anaiysis alrc shoved that the most
hijhly stressed conne-tior. was s:ressed to only lO% of
the code~allowable sti.ess. Consequently, by applying
the greatest reduction in weld capacity identified in
thu inspections >f local instrument panels to the most
highly stressed connection the connection is stressed
only to 12% »f its code~allowable st-ess. In other
words, the grrrtest reduction in weld capacity identi-

fied in the inspec.ions when applied to the most highe

cdde
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A.43.

ly stressed connection of a local instrument panel

still results in a design margin of eight. Because
this is the design margin at the most highly stressed
connection, the margin at other connections will be

greater than eight.

Do you have an opinion concerning the quality of the
local instrument panels supplied to Byron by Systems
Control?

Yes, I have concluded that because the local instrue
ment panels are capable of carrying desian loads, the
Quality of these panels is adeguate.

Please describe the LC fuse panels supplied to Byreon
by Systems Control.

Four DC fuse panels were supplied %o Byron by Systems
Control. 7Two panels are located in the Unit 1 Auxilie
ary Building Battery Room, and two are located in the

Unit 2 Auxiliary Building Battery Room.

Each panel is 72" wide by 90" high by 18" deep. The
panels each have a right half and a left half, with an
outward cpening door on each half. Each panel is cone
structed utilizing structural angles for horizontal,

vertical and diagonal members. These members are

e4Se
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A.45.

Q.46.
A.46.

Q.47.

velded tcoether tn form an integral frame. Light-

gauge sheet metal is attached by welding to the struc-
tural anglie frame. Fuses and re.ays which protect the
DC system ar: mounted to the internal structural steel

members.

Were any weld discripancies disccvered in the DC fuse
panels supplied to Byro: by Systeas Control?

Yeg. Discrepant welds were founad in 1981 on the DC
fuse panels supplied by Systems Control during an in-
spection of the paneis by Sargent & Lundy Level III

inspectors on loan to CECo.

Were these discrepant welds repaired?

Ho. It was always intended tc¢ perform an equivalency
analysis to demcastrate the panels' seismisz qualifica-
tion. Until recently Sargent & Lurcy believed that
Wastingicuse's analysis of the 3yron main control
boards encompassed a review of the DC fuse ranels. Wwe
recently learned, however, that We¢stinghcuse had not
evaluatecd the DC panels, and Commonwea.th Edison re-
Jquestied Sargent & Lundy to perform the apnropriate

énalysis for the parels.

Were the DC £ '+ zanzis seismically qualifiec?
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A.48.

Q.49.

A.49.

Yes, they were seismically qualified in 1980 by Wyle

Laborateries.

What was the nature of the seismic qualification?

As in the case of local instrument panels, the ade-
quacy of a DC fuse panel to carry dead and seismic
loads is determined through seismic qualification
testing. One cf the four DC fuse panels (panel
IDC10J) was seismically qualifiad by testing at Wyle
Laboratories. Both a resonance search test and a

"shake table" test was performed on the tested panel.

How were the discrepant welds identified on the DC
fuse panels dispositioned?

Qur analysis utilized the results of the inspection of
the accessible welds on the four DC panels performed
in 1981 by Sargent & Lundy Level IIl inspectors on
loan to CFCo. 2,170 welds were inspected, and 986
discrepancies were identified. The types of discre-
pancies identified included lack of fusion, craters,
undercut, porosity, underrun, and underlength. In
addition to these discrepancies, missing welds were

found on one peortion of one of the non-tested panels.



Sargent & Lundy performed a comparison of the effec~-
tive weld of the tested panel to the effective weld of
+he other three panels in order to determine the equi-
valency of the panels for the purposes of seismic
qualification. The effective weld was determined con=-
servatively by deleting from the total weld that por-
tion of a weld which was deemed to be discrepant.
Panels 1DC11J and 2DC11J were found to have weld pre-
sent throughout the panels and total effective weld
greater than that of the tested DC fuse panel (panel
1DC10J). Therefore these panels were determined to be
seismically qualified through their equivalency to the
Wyle-tested panel. The results of the weld inspection
of the panels did nct enable a finding of egquivalency
to be made for panel 2DC10J. The 1982 inspection of
panel 2DC10J found that weld is present and in equiva-
lent guantity to that of the tested panel in all but
one location of the panel. Missing stitch welds were
jdentified along the length of the cross-braced diago-
nal angle members located in the center of the panel
(Figure 13). Welds are present at the ends of these

members.

In order to Jdetermine whether panel 2DCl0J is in fact

equivalent to the Wyle-tested panel for the purposes

-48-



of seismic qualification Sargent & Lundy developed a

finite element model of panel 2DCl0J. This model en-
compassed the as-built condition of the panel, includ-
ing the missing welds. A computer analysis utilizing
this model determined the dynamic characteristics of
the panel, and these characteristics were found to be
similar to the dynamic characteristics found in the
Wyle resonance search test of panel 1DCl0J. We also
determined that the dynamic characteristics at various
instrument attachment locations were similar to the
dynamic characteristics at similar locations in the
tested panel. From these results I have concluded
that panel 2DCl0J is equivalent to the Wyle-t:sted DC

fuse panel in terms of seismic qualification.

Because ¢of the missing welds in panel 2DCl0J the
finite element analysis was also utilized to ensure
tha® the diagonal cross-braced members were not
over-stressed and that the welded end connections of
the cross-braced members were adequate to transfer
design loads. The analysis provided the stresses pre=-
sent at the connections of the panel so that these
stresses could be compared to the code-allowable
stresses. The analysis showed that the most highly

stressed connection was stressed to only 38% of its

=fPe



Q.50.

A.50.

Q.51.

A.S51.

allowable capacity and thus confirmed that the members
and connections could carry design loads within

code-allowables.

Do you have an opinion concerning the quality of the
DC fuse panels supplied to Byron by Systems Control?
Yes, I have concluded that because the DC fuse panels
are capable of carrying design loads, the quality of

these panels is adequate.

Is work presently being performed on DC fuse panel
2DCl10J?

Yes. The missing stitch welds on this panel are being
installed. The decision by Commonwealth Edison to
install the missing stitch welds was made prior to

Sargent & Lundy's evaluation of the panel.

850
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Q

a document
A

Q

Singh?

> O P O ¥

BY MR. BECKER:

Finally, Mr. Singh, do you have in front of you
that is six pages long, with a two-page a:tachment?
(Witness Singh) Yes.

This document is headed Testimony of Anand K.

Yes.

Did you prepare this testimony?
Yes, I did.

Is it true and correct?

Yes.

MR. BECKER: Your Honor, I move Mr. Singh's

testimony be admitted into the record, be bound into the

transcript

follows;)

as if read.

JUDGE SMITH: Are there objections?

MR. CASSEL: No objection.

MR. WILCOVE: No objection.

JUDGE SMITH: The testimony 1is received.

(Testimony of Anand K. Singh, and attachments,




In The Matter of
COMMONWEALTH EDISON 7TOMPANY

(Byron Nuclear Power Statiou,
Units 1 & 2)

II.

UNITED STATES OF AMERICA
NUCLEAR REGULATOPRY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

Docket Nos. 50-454-0L
50-455-0L

B e

SUMMARY OF THE TESTIMONY OF
ANAND K. SINGH
ON CONTENTION 1

Arand K. Singh is the Assistant Head of the Structural
Analytical Division of Sargent & Lundy.

Mr. Singh has applied principles of statistics and
probability theory to the results of the engineering
evaluations performed by Sargent & Lundy discussed

in the testimony of Mr. Kostal. He concludes with

a 95% confidence level that in the area of cable tray
hanger connections, solid bottom tray stiffener welds
and ladder tray weld connections, the work performed by
System Control Corporation meets the original design
basis with 99% reliability.



UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

)
)
COMMONWEALTH EDISON COMPANY ) Docket Nos. 50-454-0L
) 50~455-0L
)

(Byron Station, Units 1 and 2

TESTIMONY OF ANAND K. SINGH

Q.1. Please state your full name and place of employ-

ment for the record.

A.l. Anand K. Singh, Sargent & Lundy, 55 East Monroe

Street, Chicago, Illino’s.

Q.2. Please describe your job responsibilities.

K2 I am Assistant Head of the Structural Analytical
Division. In this capacity, I supervise and coordinate
the work of the Stress and Probabilistic Analysis and

the Dynamic Analysis Sections in preparation of analytical
studies, special problem analyses, and computer program

development.

Q.3. Please describe your educational background and

work experience.



A.3. I have a Doctor in Philosophy and a Master of
Science degree in Structural Engineering from the University
of Illinois at Champaign-Urbana. These degrees were awarded
in 1972 and 1970, respectively. I am a registered professional
engineer and a registered structural engineer in the State
of Illincis. I am a member of the American Society of

Civil Engineers (ASCE), and a member of the Seismic Analysis
Committee of the ASCE Nuclear Structures and Materials
Committee, a member of the Working Group on the Seismic
Analysis of Safety of Class Structures of the ASCE Nuclear
Standards Committee and a member of the ASCE Committee on
Turbine Foundations. I have published numerous technical
papers in the area of probabilistic analysis, seismic
analysis and dynamic analysis of structures and piping.

A list of my publications is attached to my testimony.

I joined Sargent & Lundy in 1972 as a Senior
Engineering Analyst. I was responsible for the development
and maintenance of computer programs for seismic and dynamic
analyses of structures and piping and for performing
and/or reviewing seismic analyses of nuclear power plant
structures. In 1975, I was promoted to the position of
Supervisor of the Dynamic Analysis Section responsible for
seismic and dynamic analysis of structures and the development
of computer programs for dynamic and seismic analysis. 1In
1979, I was promoted to the position of Assistant Division

Head. In that capacity, I supervise and coordinate the work



.

of the Stress and Probabilistic analysis and the Dynamic
Analysis Sections in preparation of analytical studies,
special program analyses, and computer program development.

In 1980, I was made an associate of Sargent & Lundy.

Q.4. What is the purpose of your testimony?

A.4. The purpose of my testimony is to apply principles
of statistics and probability theory to the results of
certain engineering evaluations performed by Sargent & Lundy
discussed in the testimony of Mr. Kostal, spe~ifically
evaluations of discrepancies in cable tray hanger connections,
solid bottom tray stiffener welds and ladder tray weld

connections.

Q.9. Would you summarize the results of the engineering
evaluations to which you are applying your statistical

analysis?

A.S5. Yes. The results of engineering evaluations
performed by Sargent & Lundy demonstrated that none of the
106 systems Control Corporation (SCC) cable tray hanger
connection discrepancies analyzed out of 358 inspected had
design significance. Similarly, the engineering evaluations
demonstrated that none of the 227 solid bottom tray stiffener
weld discrepancies analyzed out of 227 stiffeners inspected
or the 199 ladder tray weld connection discrepancies analyzed

out of 300 inspected had design significance.
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Q.6. Applying a statistical analysis to these results,
what conclusions do you reach with respect to the total

population of work performed by SCC for these attributes.

A.6. From a statistical standpecint, I conclude with a
95% confidence level that the work performed by SCC for

these attributes meets the original design basis with 99%

reliability.
Q.7. Please explain the basis for your conclusions.
A.7, The reliability for a work attribute can be

defined as the proportion of work items in the total population
of work for that attribute which has no discrepancies with
design significance. A generally accepted statistical

method for calculating such reliabilities is to compute
reliabilities at 95% confidence level from the sampled

data. Such a reliability represents a conservative estimate

of the true reliability. It is conservative in the sense

that there is a 95% chance that the true reliability is greater
than the estimate. In the case where no discrepant items

are observed in a random sample from a large population,

the reliability at 95% confidence level can be calculated




from the formula

2.9955
R= 1 - n

where
R = Reliability at 95% confidence level,
n = number of inspections in the random sample.

For cable tray hanger connections, a sample of 358
was reinspected. All the observed discrepancies were evalu-
ated for design significance. As stated in Answer 5, this
evaluation showed that none of the observed discrepancies
had any design significance. By applying the above formula,
this sampling evaluation establishes with 95% confidence
that greater than 99% of all SCC cable tray hanger connec-
tions in the plant meet the design requirements.

For solid bottom tray stiffeners, all welds on a
sample of 227 stiffeners were reinspected. All the observed
discrepancies in the sample were evaluated for design
significance. As scated in Answer 5, this evaluation
showed that none of the observed discrepancies had any
design significance. By applying the above formula, this
sampling evaluation establishes with 95% confidence that
98.7% of all SCC solid bottom tray stiffeners in the plant
meet the design requirements.

For ladder type tray welding, a sample of 300
welds was reinspected. The observed weld discrepancies

in the sample were evaluated for their design significance.
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As stated in Answer 5, none of the observed discrepancies
had any design significance. By applying the above formula,
this sampling evaluaticn establishes with 95% confidence
that more than 99% of all SCC ladder type tray weld con-

nections meet the design requirements.
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Pukiications

970,587
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"A Stochastic Mode| for Predicting Seismic Response of Light
Secondary Systems” (coauthor A. H. S. Ang), Proceedings of
the Fift! World Conference on Earthquake Engineering, Rome,
1973

"Influence of Closely Spaced Miodes in Response Spectrum
Method ¢! Analysis" (coauthors S, L. Chu and S. Singh),
Proceedings, ASCE Specialty Conference on Structural Design
of Nuclear Plant Facilities, Chicago, lllinois, December 1973

"Stochastic Prediction of Maximum Seismic Response of Light
Secondary Systerns” (coauthor A, H. S. Ang), Nuclear
Engineering and Design 29, pp. 218-230, 1974

"Reliability Assessment of ASME Code Equations for Nuclear
Components" (coauthor M. K. Ravinc-a), Reliability

Engineering in Pressure Vessels and Piping, ASMWE, June 1975

“Seismic Response of Pipelines on Friction Supports,”
(coauthor J. C. Anderson), Journal of the Enzineering
Mechanics Divisicn, ASCE, EM2, pp. 275-291, April 1976

“Inelastic Response of Nuclear Piping Subjected to Rupture
Forces" (coauthor J. C. Anderson), J.urnal of Pressure Vessel

Technc'ogy, ASME, pp. 98-104, May 1976

"A Prababilistic Model [or Seismic Analysis of Nuclear Plant
Structures” (coauthor S. Singh), Paper K3/3, 4th International
Conference on Structural Mechanics in Peactor Technology,

San Francisco, California, August 15.19, 1977 "

»Dyriamic Analysis of Piping Systems Using Substructures"

(coauthor V. Kumar), presented at the ASVE Design
Engineering Technical Conference, Chicago, Illinois, Preprint
No. 77-DET-144, September 26-30, 1977

"Techn cal Bases for the Use of the Square Root of the Sum of
squares (SRSS) Methoa for Combining Dynamic Loads for Mark
1l Plan's" (coauthors S. W. Tagart and C. V. Subramanian),

General Elec'ric Company Report NEDE 24010, July 1977

"Dynamic Analysis Using Viodal Synthesis," Journal of the
Power Division, ASCE, PO2, pp. 131-140, April 1978

"Response Analysis Using Dynamic Influence Coefficients"”
(coauthors T. P. Khatua, N, A, Hoimes and S. L. Chu),




Publications, Continued

970,587
042484

Proceedings of the 7th Conference on Electronic Computation,
American Society of Civil Engineers, St. Louis, Missouri,
August 1979

"Structural Building Response Review" (coauthors T. I. Hsu and
T. P, Khatua), NUREG/CR 1623, Vol. II, 1J.S. Nuclear
Regulatory Commission, Washington, D.C., May 1980

"Prevention and Control of Vibrations," (coauthor D. E. Olson),
presented at the General Engineering Conference, Chicago,
Illinois, Marcn 1980

"Vibration in Power Plant Structures and Piping" (coauthor D.
E. Olson), Proceedings of the American Power Conference,

Chicago, lllinois, April 1980

"Soil Structure Interaction Using Substructures" (coauthors T,
I. Hsu and N. A. Holmes), Proceedings of the ASCE Specialty
Conference, Civil Engineering and Nuclear Power, Knoxville,
Tennessee, September 1980

"Evajuation of Soil Structure Interaction ethods" (coauthors
T. I. Hsy, T. P. Khatua and S. L. Chu), presented at the second
ASCE Engineering Mechanics Division Specialty Conference on
Dynamic Response of Structures, Atlanta, Georgia, January
198!

"Seismic Analysis - Changing Considerations," Proceedings of
the American Power Conference, Chicago, Illinois, April 1981

"An Integrated and Interactive Piping Analysis ard Design
Information System" (coauthor C, A, Podczerwinski),
Proceedings of the General Engineering Conference, Chicago,
Illinois, March 1982

"Modeling Considerations for Pool Dynamic Analysis,"
(coauthor N. C. Gupta), paper to be presented at the
International Workshop on Soil Structure Interaction: Practical
Solutions for Static and Dynamic Loading, Durkee, India,
October 10-14, 1983

"Use of Sampling in Nuclear Power Plant Applications,"
(coauthors M. Amin and P, Y. Wang), paper to be presented at
the ASCE Speciality Conference on Probabilistic \Mechanics
and Structural Reliability, Berkeley, California, January I1-13,
1984
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Mk. EECKER: Your Hcnor, befcre I tender

Mr. Siangh's testimony deals with ths statistical

|

2! the panel for cross-examination, if you would like, I can

: provide a very brief summary.

’ JUDGE SWITH: That has been a helonful procedure.

» E I would appreciate it if you would continue doine it.

. MR. BECZDR: All right.

X The mane2l iz going to discuss the adeguacy of

. component sunply to Byron by Systems Control Corporation.

s , As the direct testimony indicates, the components supnlied

= g by Systems Control to Byron inciuded main control boards,

i PC fuse panels, local instrument racks, cable trays and
i cable nangers.
= Xr. Maurer works for Westinghouse. He will E
% l testify to the evaluations performed by Westirghouse on |
1 the adequacies. of ths main control boards supplied to the f
- site Systems Control Corporation. {
2 Mr. Kostal, who is a nartner at Sarcent & Lundy,

‘d; will testify to the evaluati:ons performed by Sargent & Lundy
st ¢n the remaining cormwonents supplied to the site by Systems
- Control Corporation. |
) I might note that in their * . nony, both ’
22] Mr. Maurer and Mr. Kostal conclud v “heir professional
iy oninion, the components supnlied by Systemé Control to i
2“ Byron are adequate for design use.
25 |

l
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ramifications of the samples evaluated by Sargent & Lundy

for the various systems control components that were

evaluated by Sarcent & Lundy.

And with that, Your Honor, I tender the panel

for cross-examination.




: .SYmgc 3-1

—

15

16

17

18

19

2]

22

23

24

25

CROSS-EXAMINATION

BY MR. CASSEL:

Q Good morning, Mr. Maurer, Mr. Singh and Mr. Kostal.

Your analysis focused on one of the various pieces of
equipment sent to Byron by Systems Control, namely the
inain control panels; is that correct?

A (Witness Maurer) It is a group of pancls, yes.

Q Can you describe the function of the main control
panels briefly?

A Basically, the main control panels house various
controls and instruments necessary for operation of the
plant.

o] Are they more or less the nerve center of the
operation of the plant once it is under oneration?

A That is where the plant is controlled, ves.

Q So that defects that interferred with the main
control panels to function properly would have very
serious safety sionificance, would they not?

A They may or may not.

Q If theyv interfere with the ability of the operators

to control the plant, for example, in a situation where
the emergency core cooling system or some other safety
mechanism has to be operated, wouldn't that be a serious
safety problem?

A This is cettina somewhat out of my area, but there
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ar2 many automatic systems that don't reauire overator
action.

Q So you are not, then, really all that familiar
with the safety conseguences of particular failures in the
main control panels?

A As opposed to concernina the various systems
that are involved, electrical systems, no, sir.

Q Mr. Maurer, if I understand your testimony
correctly, and I may not, because I do not share anything
remotely approaching your expertise in this field, it
seems that you did a three-step analysis.

I would like to describe each of those steps
and ask you if that is basically an accurate lay understand-
ing of what you did.

It seemed that you first did a detailed computer
analysis using finite element modelino technicues to
generate the seismic loads anéd stresses for each structural
member of the main contrcl panel; is that correct?

A That's correct.

Q Could you tell us, what is a finite element
modeling technique which you used in this sten? What does
that mean?

A Basically, as relating to structures, which is
what my testimony concerns, it involves dividing the

structure into discrete members and characterizing those
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members mathematically in the computer for then determining
the various loads and stresses in the members.

Q So the purpose of this step of your analysis was
to determine the loads and stresses for each member?

A That's correct.

Q Was the second basic step you performed, then,
to conduct a visual inspection of the structural welds on
the main control panels at Byron?

A Yes.

R And was the third basic step you undertook a
calculation of whether specific welded connections would
have sufficient strength to withstand seismic loads?

A We did not look at spécific connections. We
looked at what we called lower bound weld conditions.

Q Repirasing the cuestion, then, was the third
basic step you took a calculation cf whether lower bound
weld connections, welded connections, would have sufficient
strength to withstand seismic loads?

A Yes.

Q Now are those three steps which we just discussed,
are those the three basic steps of vour analysis? Have
I left out any basic step?

A No. That's correct.

JUDGE COLE: Before we ¢co any further, could

you tell me wiiat vou mean by "lower bound weld connections"?
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WITNESS MAURER: When we locked at the welds
in the control panels at Byron for ourroses of our analysis,
rather than defining the condition of the weld at each
individual connection, of which there are many, we
determined a lower bound weld condition with respect to
the lencth of weld that exists at a joint, and also the
size of the weld andbthe quality of the weld. And in that
way, we could use this lower bound weld condition on each
class of structural member in conjunction with the maximum
loads which that member would see under a seismic event.

And by performing that calculation, we covered
a series of connections, rather than lookina at each
connection individually.

JUDGE COLE: Okay. So by "lower bound," you mean
that yvou took the weakest condition that you observed, or
did you take the weakest five percent?

WITNESS MAURER: Actually, we took -- the condition
which we used in our inspection, from a preliminary look
at the welds, we determined that it looked like we could
use a weld lenath on each member that was ecual tc the
weld, as if the weld had been placed only on one side of
the member =-- that is, half of the weld that you could
put all the way around.

Secondly, the weld size which we used in our

lower bound weld condition was an eighth of an inch. Most
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of the welds which we saw were larcer than that, but an
eizhth of an inch was the low=st that we saw. So the
lower bound weld condition which we used, I feel is
actually more conservative than anv weld we saw in the
main control ranels.

JUDGE COLE: That's what you mean by "lower

bound"?
WITNESS MAURER: Yes.
JUDGE COLE: Okay, thank you. Excuse me, Counsel.
MR. CASSEL: That was helpful. Thank you,
Judae.
BY MR. CASSEL:
2 Now these three steps were taken in chronological

sequence, were they not? That is, you first did the
compute~ analysis using finite element modeling technicques.

You second did the visual weld inspection, and
third, you calculated wlether the lower bound welded
connections would have sufficient strencth to withstand
seismic loads; is that correct?

A (Witness Maurer) That's basically correct. The
second and thircd steps were somewhat iantertwined, but
basically that is correct, yes.

Q And of those steps, vour bottom line en7ineering
judoment on the adequacy of the control nanels was based

ultimately on vour third step; is that correct?

10,167
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A Not entirely, no, sir. That involves only
the welds. The results of the finite element analysis
also yields the member stresses and loads, as opposed to
the welds connecting those members, which is also taken
into account in determining the adecuacy of the control
panels.

9 I take it, then, that after you completed Step 1,
you were able to determine with respect to matters other
than the welded connections whether the pranels were
adequate, and that Steps 2 and 3 were necessary to zero in
on the welded connections; is that correct?

A That is correct.

Q And Step 3, which zeroed in on the welded
connections, has used Steps 1 and 2, in part as inouts,
in order to do the calculation in Step 3; is that correct?

A Yes.

Q So that Step 3 relied, in »nart, on the outnuts
of Steps 1 and 27

A Yes.

Q Now is it correct that in your Step 1 analysis,
which I will just for shorthand's sake refer to as the
finite element analysis, you assumed that the welds in
the main control nanels were adequate?

A The construction of the finite element model

includes the condition that the joints connectine the
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various members do, in fact, remain joined, ves.

Q SO0 you did assume for your finite element
analysis that the welds in the main panels were adecuate?

A We did not focus on the welds in the main control
panels at that point. It is simply a matter of modelinc
technique.

Q Well, for whatever reason, you have assumed that
the welds in the main panel were adequate for that sten
in your analysis, ccrrect?

A We had still not gotter to the adequacy of the
welds. That is the third step.

Q I understand that. But for purposes of Step 1,

did you assume that the welds were adequate?

A We assumed that the joints remained in a fixed |
condition. |
0 Let me refer your attention to page 8 of your ‘

testimony, Mr. Maurer. I don't think we have any
disagreement here, but I just want to be sure I am clear.

On page 8, lines 2 and 3, you state, and I quote:
"The welds in the main contrcl panels were assumed to be
adequate for this portion of the analysis," end guote.

Now "this portion of the analysis" that is referred
to there is the finite element model sten that we've been |
discussing?

A Yes, sir.
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Q And this statement in lines 2 and 3 of page 8
of your testimony is accurate?

A Yes, I would say so.

Q And was the finite element analysis which you
conducted done sometime in late 1982 or early 19832

A It was done over a period of about two years.
A period of about two years?
Yes, sir.
Beginnina approximately when?

Approximately Seotember 1921.

0. a0

5 and 6 of your testimony, you refer in Answer 9 to an

Referring your attention to Answer No. 9 on vages

agreement in September 1981 between Edison and Westinghouse ‘

that the balance of plant sections could ke evaluated as
part of the main control board analysis, and then later
in the answer you say, "In early 1982, Bdison authorized
Westinghouse to seismically qualify all control panels in
the main control room."
Did your finite element analysis becin before

that early 1982 authorization referred to in the answer?

A Yes, it did.

Q Now, Mr. Kostal, on vage 13 of your testimony,
you discuss a random sample of 358 connections on Systems
Control Corporation cable tray hancers, that was analyzed

by Sargent & Lundy in 1984; is that correct?
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A (Witness Kostal) That's correct.

Q2 And for the purposes of shorthand throuchout the
rest of this examination, gentlemen, I will just refer
to Systems Control Cormoration as SCC.

Is it correct, Mr. Kostal, that of those 358

connections , 106 had discrepant welds?

A That's correct.

Q And that that included two welds with missina
portions?

A That's correct.

Q On page 18 of your testimony, !Mr. Kostal, you
refer to another sample taken in 1984 of certain -- of
100 highly-stressed cable tray hangers of a certain type;
is that correct?

A What it refers to is, there are 100 connections
out of a population of more highly-stressed connections
relating to a Jetailed DV-162, if that's what you're
referring to.

Q Thet's what I'm referrino to.
or 100 connections?

A That's 100 connections.

Q Now out of that 100 connections, is it correct
that 59 had weld discrepancies?

A 59 had various deorees of discrepancies, correct.

Q And out of those 59, 50 had discrepancies of well

Ig that 100 hangers
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size?

A 59 had -- 50 had discrepvancies of weld size in
portions of the weld. Now you have to understand that the
welds that we're looking at have -- there are four welds
to each given connection, and across the verivhery of these
four given welds, there may be an isolated small length
of the weld that is undersized, where the other portion
of the weld in the same connection could be also oversized.
So it's a matter of -- when I say there are 50 connections
that are undersized, it is not 50 =-- the connection only

a portion of which is undersized.
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Q
Mr. Kostal,
SCC hangers

A

Q

Turning to page 19 of your testimony, Answer 24,

you indicate that in 1977, 100 percent of the

onsite at that time were inspected; is that correct?

That's correct.

MR. BECKER: What page are you referring to?
MR. CASSEL: Page 19, Answer 24.

BY MR. CASSEL:

Do you know how many of those hangers were

found to have discrepancies?

A
Q

(Witness Kostal) Approximately 20.

Approximately 20 hangers in that 1977 inspection

had weld discrepancies?

A
we received

Q

Mr. Kostal?

» © » ©

Q

That's correct, in the Initial Inspection Report that

in 1977.

Is that stated in your testimony somewhere

No, it isn't.

And that's 20 out of how many? Do you know?
Well, you just said 694.

Is that 694 in your testimony?

No. You made that c-mment.

Oh, you must have =-- no, I didn't -- we must have

a miscommunication here. I don't know how many hangers

there were.

A

I'm asking you how many hangers there were --

Well, back up. You said 694 to start off the
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last question. You read that in your dispositioning of

NCR-105. 1It's not in here.

Q I'm sorry. I said Answer 24 on page 19.
A Oh, I'm sorry, I misunderstood you.
Q That's okay. 1I'm going to go back to elocution

classes. But now, correcting my elocution, do you know,
with respect to answer 24 on mge 19, how many hangers were
inspected, and of that numher, how many were found to have
weld discrepancies?

A The initial inspection was approximately 690,
of which there were reported aporoximately 20. The exact

numbers I could pull out of the NRC.

Q But you recall those are the approximate numbers?
A That's correct.
Q On page 27 of your testimony, Mr. Kos -1, you

referred to an inspection of 227 SCC cable trav stiffeners.

For the record, a stiffener is a piece under tle tray that

basically reinforces the strength of the tray. 1Is that correc%?

A It is a V-shaped piece of sheet metal under the
tray which is used to provide additional rigidity to the
tray when you're erecting it.

Q Is it correct that out of those 227 stiffeners
that were inspected, 227 were found to have weld

discrepancies?

A That's correct. Maybe I can clarify it. You know,

!

!




10,175

sy3

. ) in a typical stiffener there's about 10 welds. There's
2 welds at the end of the stiffener and there are stitch
3 welds between the stiffener. So when I reported 227,
4 what it refers to is that there's a discrepancy in one of
5 the 10 welds associated with a given stiffener.
6 Q It could be more than one of the welds associated |
2 with the stiffener?
3 A Could be. 5
9 Q So that 100 percent of the stiffeners had %
10 weld discrepancies ranging from 1 to some larger number. |
" A That's correct.
12 Q Do you know how many welds there were in that ;
13 population of 227 stiffeners? t

. 14 A Approximately 2000 plus. %
s Q And do you know how many of those welds were ’
16 defective or discrepant? |
17 A No, I don't know the exact count. i
18 JUDGE COLE: Mr. Kostal, in describing the use

19 of the cable tray stiffener, you indicated that its use i
20 was to provide rigidity when erecting it,

21 WITNESS KOSTAL: Well, it can be used in a

22 number of ways. Initially, the industry has placed stiffeners:
23 on the bottom of trays like they do in other members made ]

24 of sheet metal to provide more rigidity to the member when

25 you're trying to maneuver it and install it into the plant.
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We initially utilized that as one method of
analysis of the cable trays. We can also eliminate it,
as I've provided in the testimony, so it wasn't actually

needed in terms of the method of supporting those.

JUDGE COLE: Yes, I recall that in your testimony,

and I was just wondering if you used the term "used as an

aid in stiffening during erection" =-- you used that purposely,

not to just -~

WITNESS KOSTAL: Since the industry fabricates it
that way from day one, I mean, it starts out as a component
which is nothing more than a piece of sheet metal bent into
a channel section, and they provide stiffeners underneath it.
And there's a figure in here that would show you that.

JUDGE COLE: Yes, I saw those at the plant
Saturday. But are you saying that the purpose of the cable
tray stiffeners that we're talking about was for the purpose
of stiffening during erection, or was the original main
purpose of it to provide stiffening during the normal use of
the cable tray?

WITNESS KOSTAL: Oh, it provides stiffening
during the normal use of the cable tray, also.

JUDGE COLE: Okay.

JUDGE SMITH: Along that line, as Dr. Cole

mentioned, we were at the plant on Saturday and were provided

the set of figures attached to Mr. Kostal's testimony, and
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Mr. Teutken who conducted the tour pointed out examples,
I believe, of every one of the things depicted in your figures.
Intervenors were represented, as was the
NRC staff.
BY MR. CASSEL:
Q Mr. Kostal, on page 32 of your testimony in the
bottom three lines, you discuss a random sample of 17
straight sections of ladder tray encompassing 300 weld
connections. And then you characterize the type of
discrepancies that were found.
Do you know how many of those welds were found
to have discrepancies?
A (Witness Kostal) I don't have that number with
me right here.

Q Of the 17 straight sections of ladder tray, do

you know how many of those straight sections had welds with
discrepancies?

A Well, the ladder tray -- if I could clarify,
it's just what it says. 1It's a ladder. Sp it has approximately
10 rungs or 20 welds per ladder tray. i

T'm not sure if every ladder tray had a discrepancy
in it. Every ladder tray weld rung had a discrepéncy, or
didn't have a discrepancy.

MR. BECKER: Just to clarify the record,

Mr. Singh's testimony does have the number in it.
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JUDGE SMITH: You have o objection to these
witnesses ccnsulting for accurate answers, do you?

MR. CASSEL: No, I have no objection.

To save us some time, Mr. Becker, can you

| indicate where in Mr. Singh's testimony that answer appears?

BY MR. CASSEL:

Mr. Singh's testimony.

A Yes.

Q Is that the same sample of 300 weld connections
that you're discussing in your testimony on page 32?

A That's correct.

Q So that out of those 300 weld connections, 199
discrepancies were found?

A That's correct.

Q Thank you. Mr. Kostal, on page 33 of your
testimony in the bottom paragraph you discuss a sample of
10 randomly-selected ladder tray fittings, and you indicate
that the welded connections on the fittings were similar to
those found on the ladder trays. Do you know how many welds
were on those 10 ladder tray fittings?

A 226,

MR. BECKER: 1It's between pages 1 and 6. Page 3.

Q Do you have Mr. Singh's testimony there, Mr. Kostel?
A (Witness Kostel) No, but he does.
Q Would you turn to page 3, Answer 5 of
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Q And of those, how many discrepancies were found?
MR. BECKER: I'm sorry, can I interject just
a moment? 226 connections or welds?

WITNESS KOSTAL: 226 individual connections,

' compared to 300 individual connections on the straight

section.
BY MR. CASSEL:

Q I see. So Mr. Becker was correct in clarifying
that it wasn't 226 welds, as I mistakenly sugaested, but
226 connections?

A (Witness Kostal) Well, a connection is a weld
in this particular case.

Q In this case. 1 see. Do you know how many of

those 226 were found to have discrepancies?

A It was 166. |
Q 166 out of 2267

A That's correct.

Q On page 38 cf your testimony, Answer 35, Mr.

Kostal, you indicate that discrepant welds were found in
1980 on local instrument panels supplied by Systems Control.
Do you know approximately how many welds were involved in
that inspection?

A No, I don't.

Q Are you aware of the NRC Staff's position that

more than 50 percent of the welds inspected in that were
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deficient?
A No, I wasn't.
Q Are you aware of this Board's finding from the

initial decision that as many as 40 to 60 percent of the
welds on SCC local instrument panels were found to be
unacceptable at about that time?
A No, I wasn't aware of that.
Q Mr. Kostal, on page 42 of your testimony -~
MR. WILCOVE: Excuse me, Mr. Cassel. What page?
MR. CASSEL: Page 42.
BY MR. CASSEL:
Q You discuss an inspection of 1455 welds on local
instrument panels; is that correct?
A (Witness Kostal) That's correct.
Q And that inspection was done in 19842
A That's correct.
Q Were you aware that in early 1980, Commonwealth
Edison asked Pittsburgh Testing Laboratories to do a
100 percent reinspection of all SCC local irstrument
panels already at Byron by that time?
A I am aware they asked them. I'm not sure of
the exact date.

Q But you are aware that sometime in that timeframe

a 100 percent reinspection of all the local instrument panels

from SCC up to that point in time were reinsvected?
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| A Yes.
2 Q And are you also aware that following the date,
3 whatever it was, in approximately 1980, Edison asked PTL

to do a 100 percent source inspection of all items in

E S

s | subsequent SCC shipments of local instrument vanels to

6 Byron; is that correct?

? A I'm not aware of the exact wordinc. I am aware

8 that they did subsecuent inspection of work that came 1
K out of Systems Control.

10 g D, you know whether all the Svstems Control

" panels that were shipped to Byron after the 1980 timeframe

12 were source inspected by PTL?
13 A I am not sure. It's orobably contained in

. 4 Georce Marcus' testimony, but I d~.'t know the exact value. |
15 Q Let me just refer your attention to Attachment A
16 of Mr. Marcus' testimony and ask you to take a moment to
17 look at the numbers he provides in the cateagory entitled
18 "Instrument Racks." |
19 (Counsel handing document to witness.) |
20 First of all, Mr. Kostal, instrument racks are ;
3 the same thing as the local instrument panels that were |

2 referred to in your testimony?
23 A That's cerrect.
24 Q And does Mr. Marcus' testimony indicate in

25 Attachment A that all items in local instrument panels
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shipped to Byron after 1580 were source inspected by PTL?

A That is what the Attachment indicates, ves.

2 So, then, of these 1455 welds that were inspected
in 1984, all of them should have been the subject of either
the 100 percent reinspection in about 1980 or the subsequent
source inspection of all items shipped from SCC in this
cateagory, namely local instrument panels; is that correct?

A Yes, that's correct.
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Q And even sco, of the 1455 welds, 271 discrevancies

were found; is that correct?

A Yes. The majority of which are cosmetic.
Q The majority of which are cosmetic, you said?
A Yes.

Q You indicate that these discrepancies included
overlap, craters, undercut, arc strikes and underlength.

Do you know how many of the discrepancies fell in each of
those categories?

A I don't know the exact numbers, but I know =-- no,
I don't know the exact numbers.

Q On pacge 47 of your testimony, you discuss an
inspection in 1981 of certain DC fuse panels supplied by 5CC;
is that correct?

A Yes -- would you repeat the cuestion?

Q Is it correct that with resvect to these DC fuse
panels inspected in 1981, that out of 2170 welds, 986
discrepancies were found?

A That's correct.

2 And that's nct even countina some missing welds
that were on those fuse panels?

A That's correct.

Q Do you know how many missino welds or how many
welds were missing?

A I don't know the exact number.

There were a
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few stitchwelds in a crossbrace within the panel, which

is indicated in Ficure 13 were missing.

Q Mr. Maurer, at the time that vou conducted Step 1

of your analysis, which I am referring to for shorthand

as the finite element analysis -- is that a good shorthand

for it?

A

Yes.

Q At the time you conducted your finite element

analysis for Step 1 of your three steps, and you assumed

that the welds in the control panels sumplied by 3CC were

adequate, were you aware of any of the problems with ScC

welds which Mr. Kostal and I have just been discussing?

A I was aware there were problems, ves.

Q In licht of this history of oroblems with the
SCC welds at Byron, do you believe that it is reasonable |
for purposes of your finite element analysis to assume that
the welds in the main control panels are adequate? '

A Yes.

Q Why do you believe that?

A Because in the method of conductino the finite
element analysis, it is in that way that you determine
the loads at the connections in order to evaluate the welds,
the specific welds at those connections. It is simply an
assumption of fixity at the various joints in the model.

Q Would the outcome of your finite element analysis
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be affected in any way if that assumption were incorrect?
The assumption being that the welds are adequate.

A That depends on the results of the analysis of
the weld, svecifically.

Q Let me try that again. Your Step 1, the finite
element analysis, as I understand it, made an assumption,
anéd that assumption was that the welds were adequate.

Was that assumption an input into the finite
element analysis step of your three-step process?

A Yes.

Q So it played a function in the analysis. You
couldn't have just failed to make anv assumption or have
any input on the quality of the welds.

A That's true.

Q And the assumption that you made was tlLat the
welds were adecuate.

My question is, if that assumption were incorrect,
are you saying that the inaccuracy of that assumption would
not have in any way affected the outcome of vour finite
element analysis?

A if the third step of our evaluation had shown
that the adequacy of those welds -- that those welds were
not adeauate, then furter work would have been required, ves. |

Q Let's not pass yet to the third step of vour

analysis.
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I take it, then -- at least it seems to be the
implication of your last answer, is that the answer is ves,
that if your assumption were inaccurate, that that would
affect the outcome of your finite element analysis, Step 1
of your three steps.

Am I correct in so inferrine?

MR. BECKER: Excuse me, Your Honor. I think the
question was asked and answered responsively, and I don't
think it's appropnriate for Mr. Cassel to ask the same
guestion again, hoping for a different answer.

IIR. CASSEL: 1I'm not hoping for a different
answer. I think the answer I agot, if I understand it, was
yes, that changing the assumption would affect the outcome.

WITNESS MAURER: We have no reason ==

JUDGE SMITH: When there's an objecticn, you
should wait until it's been resolved. My memory is, he's
asked a distinctly different cuestion. He said, "Let's
not proceed to the third element yet."

But then you seemed to have backed up, and you
are trying to get an agreement with this witness as to
what he meant by his previous answer.

MR. CASSEL: That's right. As I recall it, I had
asked him to focus on the first step of the analysis, the
finite element analysis. And the cuestion is whether the

assumption made in that steo of the analysis =--
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JUDGE LMITH: The first step?

MR. CASSEL: The first step. If it turns out to
be inaccurate, it weull have affected the outcome of that
first stec. And I thouaht, somewhat indirectly, he wasn't
intending to be evasive, but he was giving a full
exnlanation, and I thought his full explanation added up to
a yes answer, if I heard him correctlv.

MR. BECKER: I think the full exvlanation ought
to stand as is, because I'm not sure the answer -- that is,
Mr. Cassel's questioning is trying to place the answers
into a first step, second step, third sten framework.

Perhaps an anpropriate guestion before seeing if
Mr. Maurer could say yes or no of whatever, is to ask
Mr. Maurer if, in fact, a one-two-three framework is
necessarily the aporopriate analytical way in which to view
the issue, if we're going to have a clear record.

JUDGE SMITH: Well, he's cross-examinine. He has
great latitude how he elects to approach it., He might
apprec.ate your advice on it, but it's his judagment to make.

80 we will overrule.

BY MR, CAfGEL:

Q Do you recall the cquestion, Mr. Maurer?
A (Witness Maurer) Would you please restate it?
Q Yes. What I intended to ask you before, and I

think I did, was whether chaning the assumption in Step 1




20

21

22

23

24

25

of your analysis, that assumption being that the welds

were adequate, would affect the outcome of Step 1 of your
analysis?
You gave an explanation which I thouaht was

consistent with a yes answer. 1Is the answer yes?

A If I were to vary thc input to the analysis,
yes, it would change the results.

Q And one of the inputs was the assumntion that |
the welds were adequate?

A That was one input, vyes.

Q Now picking up a cue from your lawyer here, I want
tc ask a guestion or two about the relationship of the three |

steps which we discussed back at the beainning of your

testimony.

If I understood you correctly, and I may not have,
you were saying that Step 1, the finite element analysis,
was both an input to Step 3, which focused on the welded !
connections, but also if I heard you correctly, it produced 1
some outputs which were independent of Step 3 in the |
three-step analysis. '

Is that correct, and if it isn't, could you |

explain?
A Yes, that is correct.
Q And what were the cutouts produced by Step 1

that were independent of the subsecuent Step 37
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A One output would be the stresses in the various
wemhers of the contro. vanels. Also the frequency
rasponide@ of the control pancis as a unit.

2 70u use the stress output later on in Step 3 in
order to determine the strerngth cf the welded connections,
did »rsov aot?

A Specifically it's the loads that were used, not
the stresses.

Q I ses. Did you use the stress cutput in Step 2
or 3 at all~”

A Nc. But let me clarify. The stress cutput was

utilizad in Sten 2 in determining those areas which require --

which in our view reaquired a hicher levei of scrutiny of
the welds in the inspection.
Q I see. Did you use the stress output of Step 1

for any other purpose?

A No, sir.
Q So the onlv purpose oi the stress -- of obtaining

the stress output in Step 1 was to enable you to zero in in

Step 2 on which welded connections vou wanted to examine

visually?
A It's not the only reason, no.
Q What cther :reason was there?
A To determine tre adeouacy of those members

themselves.
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output of step 1, would a change in that assumption

regarding the adequacy of the welds have affected the
output of step 1 with respect to the stress on the members?

A It may have.

Q And would a change in that assumption on the
adequacy of the welds have affected the frequency response
outcome in step 1?

A It may have.

Q In step 2 of your analysis, which is the visual
welds inspections,that is discussed, is it not, in pages 8
and 9 of your testimony?

A Yes, it is.

Q Now, in answer 13 on page 8 of your testimony,

you indicate that the visual weld in.pection which you and

a certified Level II welding engineer employed by Westinghouse

undertook, was a visual inspection, correct?

A Yes,

Q You did not use any nonvisual means to test the
adequacy of these welds?

A No.

Q You also state in the next sentence that paint
was not removed from the welds.

Were many of these welds painted?
A Yes, they were all painted.

Q This may be outside the area of your expertise,

|

|

|
!
1
1
{




20

21

22

23

25

10,192

Mr. Maurer, I don't know. Perhaps you relied on the
Level II welding engineer who was with you.

Do you know whether a number of the common
defects in welds can be obscured or altogether hidden by
a coating of paint over top?

A It was the opinion of the inspector who accompanied
me that significant discrepancies in the welds would be
visible even though the welds were in the painted condition.

Q And do you know what he meant by "significant
discrepancies"?

A Bit enough to affect the integrity of the weld.

Q Again this may be outside your area of expertise.

Do you know whether aﬁy crack in a weld, however
small, is presumed to affect the integrity of the weld?

A I am not sure I understand your question.

Q Again it may be something that you are not the
appropriate witness to answer. I don't know. It is really
a welding question.

Do you know whether any crack in a weld, however
small it may be, may affect the integrity of a weld?

A Because of the materials that we used in the
welds, «nd the base metal for these control panels, which is a
very ductile material, it is unlikely that even if a small
crack were to exist, it is unlikely that that crack would

propagate such that the entire weld would be rendered not
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useful.
Q It is unlikely, but it is possible?
A Yes.
& Isa't it also possible that paint could have

obscured from visual view, a small crack in a weld?

A A small crack, yes.
Q You also state that all accessible welds were
inspected.

Do you kncw approximately what proportion of the
welds on the main control panels were not accessible?

A That is stated in my testimony. Approximately 90
percent of those welds in structures of importance, members
of importance. Approximately 70 percent of the rest.

MR. BECKER: Are accessible or inaccessible?
WITNESS MAURER: Were accessible.
BY MR. CASSEL:

Q And again when you say here 90 percent of the
welds in the most important areas, you determined which
areas were most important based in part on the stress output
of step 1, is that correct?

A (Witness Maurer) That's correct.

Q Do you know how many welds of what you refer to
here as the orimary structural welds, of which 90 percent
were accessible, do you know how many of those welds were

not accessible?

10,193
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A The actual number?

Q Approximately, yes.

A No, I don"t.

Q In answer 14 of your testimony, Mr. Maurer,

with respect to the visual weld inspection, you state in
your first point that:
"Overall, the welds were evenly spaced and
consistent in length and size."
Does that mean that some of the welds were not
consistent in length and size?
A Yes.
Q You state in point four that:
"No significant porosity was observed."
Isn't porosity something which could also be
covered up by paint? |
A If very small, yes.
Q You also state that:
"No significant undercut was observed."
Isn't undercut something which also could be

covered up by paint?

A It is unlikely that significant undercut would
be, no.
Q Well, it could be a pretty deep undercut, but

not very wide and the paint might cover it on the surface

so that you couldn't see a deep undercut, is that correct?
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A It was the opinion of the inspector who
accompanied me, that we would see that if it existed.
Q Now further on dcwn in your answer to 14, you say:

"Several welds were added to the unit 2

main control board."

Were those welds supposed to have been there in
the first place and you had to put them in, or these were
beyond the welds that had been designed into the panels?

. I don't know that those welds were supposed to
be there, since we did not have the original design
information of welds that were supposed to be there. They
were added for consistency with similar members in the unit '
1 panel.
Q On the bottom of page 9, answer 14, you state ?
that: |
"The main control board for unit 1 did have
sufficient weld length for all structural members
that were inspected.”

Were there any structural members that were not
inspected? |
A There were welds that were inaccessible, yes,

as stated previously.
Q I see. |

So that is what you meant when you said, "for

all structural members that were inspected." YOu were




.mm? ] referring to the members specifically with respect to the
2 accessible welds?
3 A Yes.
4 | Q Now, in your three-step analysis, Mr. Maurer,
5! would the dimensions of the control panel, the size of the
5 thing--how high it is, wide and so forth -- would that be an
7 input to any of your three steps?
8 A Yes.
9 Q Which of the steps would it be an input to?
10 A The finite element modeling.
n Q Would it also be an input to the third step, or

12 only to the first step?

13 A It would be an input to the third step insofar as
‘ 14 the size of the particular members is concerned. Yes.

15 Q Are you aware of any problems that SCC has had

16 at Byron, in addition to weld adequacy, that relate instead

17 to accuracy of the dimensions of pieces of equipment

18 | supplied?

19 A No, I am not.
20 Q Did you measure the main control panels with a
21 gauge or anything to verify that the dimensions were what

22 they were supposed to be?

23 A We measured general dimensions, yes.
24 Q Did you measure the general dimensions of all
25 the structural members on the panels?
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A We measured representative structural members.

We didn't measure every one.

Q S0 you measured a sample?
A Yes.
Q Now, if the dimensions which you used as an

input to step 1 turned out to be the as-built dimensions,
would that deviation affect the output from step 1?

MR. BECKER: Excuse me, before Mr. Maurer
answers, I would like to ask for a representation if we are
going to have some evidence, some direct evidence pertaining
to the dimensions of the main control board.

MR. CASSEL: I have a representation which I
will specify in a moment, as sooh as I find it, Judge. It
is in here somewhere. It is not that specific.

(Pause)

BY MR. CASSEL:

Q You may not have seen this report, Mr. Maurer,
I am looking at now, and I will be happy to show you in a
moment. But perhaps you know about it. It is the NRC
Staff Report No. 84-32 dated July 30th, 1984. t is the
one which the NRC counsel distributed to the Parties a
couple of days ago on the results of the inspection
by Messers. Hayes and Connaughton of the various SCC
equipment at Byron.

Have you seen that document at all?

|
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(Witness Maurer) No.
Q I apologize. The only copy I have has some

markings on it.

MR. WILCOVE: I have a clean copy.

MR. CASSEL: Thank you very much,

(Document handed to Counsel Cassel.)

MR. CASSEL: For the record, I am going to show
the witness here a copy of NRC Staff Insmection 84-32.
That's the report number, rather, which is the one I
described on the record a moment ago.

BY MR. CASSEL:

Q Let me ask you, Mr. laurer, to examine page 3

of this report and take a moment to read the top paragraph.

(Document handed to witness.)

MR. BECKER: I assume you have no objection if
Mr. Maurer reads the bottom of page 2 as well and whatever
else is on there.

MR. CASSEL: Oh, take as much time as you like.
Sure.

JUDGE SMITH: What was vour page reference? 1It's

page 3 of the actual report? -There are various coverletters

that come before it.
BY MR. CASSEL:
Q Now at the time you did Step 1 of your analysis,

Mr. Maurer, were you aware that at least in the view of the
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.ngc7-2 ! MRC Staff, SCC's quality assurance deficiencies at Byron
2 have included repeated instances of nonconformance in the
3 areas of weld cuality, dimensional accuracy, orotective
4 ' coatings and general workmanship?
5 | A (Witness Maurer) I was not aware of that.
5 MR. CASSEL: I'm not sure if we got the
7 previous -- did your objection get resolved by my showina
8 him this document?
9 MR. BECKER: No.
10 MR. CASSEL: I think we have an objection pending,

1 Judge. I think I had asked Mr. Maurer, if I'm not

12 mistaken, whether a chance in the dimensions would have
. 13 affected the output of Step 1, and I think we are now at

4 Mr. Becker's objection to that gquestion.

15 MR. BECKER: If I may make a statement, Judge

16 Smith, as is evident from the content of the I&E report

4 that wos just shown to Mr. Maurer, there is no specific

8 reference to which ccmponents had which particular tyves

19 of problems identified by the Staff with reagard to

20 dimensional accuracy. There is no statement there that
21 has anything to do with main control boards, for example.
22 So it is our contention that the cuestion to

23 | Mr. Maurer is not a proper one, unless Mr. Cassel can

24 represent to the Board that he will be able to connect

25 up, after this cross at some point connect up the fact that
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there were dimensional problems on the main control boards.

MR. CASSEL: Judge, that is a question of, at most,

weight and not relevance.

JUDGE SMITH:

I think you're probably right. But
the answer is going to be -- have very little probitive
value, because if this is the only information we have,

I don't know what we can do with his answer,

MR. CASSEL: Well, his answer alone to this

question may take you a short tippy-toe down the road. But
Intervenors have yet to present their direct evidence,
and we may very well be tying that direct evidence into

even limited points like this on cross.

The burden in this proceeding, as I understand &
is on Edison to show that the plant is safe.

JUDGE SMITH: That doesn't resolve an issue like
this. I'm agreeing with you that the answer should be
allowed, but I'm also pointing out that *here isn't much
you can do with the answer.

MR. CASSEL: 1If that's all I've got on this

point, Judge, I'm not coing to get very far. But at least

it points me down the road.

MR. WILCOVE: Mr. Chairman, a motion to strike

can be made a later time if the premise of the guestion

is not established, and that's somethino that can be done

if necessary.
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avoided.

JUDGE SMITH: Yes. I would think it should be

We should try to resolve it now. But nevertheless,

we will vermit the answer.

report is

MR. CASSCL: Thank you, Judce.

BY MR. CASSEL:

Mr. Maurer, do you recall the cuestion?

JUDGE SMITH: Wait a minute.

MR. MILLER: Judge Smith, the author of this I&C
present in the hearing room.

JUDGE SMITH: That's a good point.

MR. MILLER: And perhaps could state ricght now

at this point in the record what this meant.

some poor

JUDGE SMITH: That's a cood observation.

MR. CASSEL: 1I'd have no objection to that, Judae.
JUDGE SMITH: Mr. Haves.

MR. MILLER: Mr. Haves and Mr. Connauchton?

MR. CASSEL: This is the first time we've grabbed
fellow right out o2f the audience.

JUDGE SMITH: Second time.

MR. CONNAUGHTON: The instances you are referring |

to having to do with dimensionality apply to cable pans.
Cable pans are essentially fabricated out of one piece of
sheetmetal where it's bent in two places and have been found,
from time to time, to be out of square. In no instances did

we identify that main control boards or local instrument ranels
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were subject to dimensional tolerance oroblems.

MR. CASSEL: 1I'll withdraw the nending question
to Mr. Maurer on that issue, Judge.

Now that we have the author here on the same
issue, rather than me make another auestion which would
be objected to, may I ask Mr.Connauchton what the repeated
instances of nonconformance in general workmanship referred
to?

MR. CONNAUGHTON: That's kind of a catchall term,
which deces include things such as dimensionality, handlinc
of the things to make sure that they aren't bent and
scratched, that identification numbers are put on straiaht.

Nothina of particular significance.
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MR. CASSEL: By "nothinc of particular

significance," you mean it didn't refer to any sovecific

thing?
MR. CONNAUGHTON: That's correct.
BY MR. CASSEL:
Q Mr. Kostal, -- excuse me a moment, I have to find

the right page here =--

(Pause.)

JUDGE SMITH: Well, let's take a ten-minute
midmorning break.

(Recess.)

JUDGE SMITH: You may proceed, Mr. Cassel.

MR. CASSEL: Thank you, Judce.

BY MR. CASSCL:

Q Mr. Maurer, there are -- are there seven main
control panels at Byron?

A (Witness Maurer) Seven? There are more than
that in the main control room.

Q I see. Let me refer you to pace 4 of your
testimony, Answer 8, you state in the third sentence of
Answer 8 that, "The main control board consists of seven
separate sections in a U-shaped assembly."

Does that mean that there is a U-shaped assembly
with seven sections in the main control room for both

units, or is there a separate control room for each unit?
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A The seven sections refer to the main control

board for each unit.

Q So there would be fourteen altocethe:?

A Plus additional panels in the main control room,
not part of the U-shaped confiaguration.

Q I see. And you also indicate in Answer 8 that
of the seven main panels, four were designed by
Westinghouse and fabricated by Reliance, and three were
designed and fabricated by SCC; is that right?

A That's correct.

Q Now your three-step analysis that we were
discussing before the break analyzed -- let me backtrack.

Did your three-step analysis that we were
discussing before the break analyze the structural adequacy
of the entire U-shaped confiocuration of all seven panels? |

A Yes.

Q Did you do a separate analysis for the three
panels svoplied by SCC?

A Separate in what wey?

Q Analyzinc the adequacy of the three panels supnlied |
by SCC as opposed to the four panels supplied by
Westinchouse or cdesigned by Westinchouse. ‘

A They were treated the same. The analysis focused
on all seven panels as a unit, not singling out any

particular panel.
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Q Is it possible, then, that SCC panels which might
have had less structural integrity were mixed together
in your analysis with Westinchouse panels that had greater
structural intecrity, resulting in a cumulative number for
all seven without showing the relative difference between
the SCC panels and the Westinaghouse nanels?

MR. BECKER: Objection, Your Honor. The question

lacks foundation. There's been no testimony and there is
nothing in the record to indicate that the Systems Control
panels lack structural integrity at all.

(The Board confers.)

JUDGE SMITH: What is your resnonse to the
objection?

MR. CASSEL: Well, there has been fairly extensive
testimony from this witness about some problems with the
welded connections on the control panels. There is also
a lot of testimony in the record about SCC's problems with
weldinag.

I do not have a complete record of the adequacy
of welded connect.ons in the Reliance/Westinghouse rvanels, |
but I think we have enouch in the reco:d to snow that there's‘
an SCC problem on the SCC side of the fence, such that we
should be able to witness this question.

It may well be that they were perfectly adeguate

welded connections on the Westinchouse/Reliance vanels that
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were superior to the welded connections on the SCC nanels.

MR. BECKER: Judge Smith, the distinction to
be drawn, of course -- and it's a distinction drawn in
all of the testimony of the panel members =-- is between
weld discrepancies and structural intearity. The conclusion
of each of the witnesses on the various components that they
discuss is that they found no design-sicgnificant problems,
and that's a whole different animal than the weld
discrepancies that are discussed by all of them. And I think
that this distinction ought to be recognized in the
questioning.

JUDGE SMITH: Yes, I think that the difficulty
with your cuestion is that you are askina us to go from
the svecifics of the testimony and the cross-examination and
everything and leap over their conclusions and draw our
own conclusions, that you have established inferiority
of the panels fabricated by SCC. And I den't know tlhat we
can do that.

MR. CASSEL: I didn't mean to leap quite that
far, Judge, but let me backtrack with a couple of
foundation-laying cuestions here.

BY MR. CACSSEL:

Q How many of the seven panels did you examine

with your visual weld inspection, Mr. Maurer?

A (Witness Maurer) I personally examined the three
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SCC panels. All seven were examined.

2 Q You personally only examined the three SCC

panels and not the Westinchouse panels?

4 ! A As part of our weld inspection, yes.
3 ; Q And the same was true of the Level II weldina
é engineer who accompanied you -- that is, he only examined
/ the SCC panels?
8 A No. He examined all seven.
" 2 Do ycu know whether his examinaticn of all seven
10 indicated any disvarity in the quality of the welded
L connections on the SCC panels, as opposed to the Westinahouse
12 panels?
13 A In general, I would séy that he found no

. 4 significant disparity between the two sets of panels, no.
15 Q You qualified that statement in two ways. You
'6 | said "in general" and "sicnificant."
L Did he find any disparities between the SCC
. panels and the Westinchouse panels with regard to the
" quality of their welded connections?
20 A I don't know. I can't speak to the specifics
21 of his inspection.
7 JUDGE CCLE: What do you know of his inspection,
2| gir?
24 WITNFSS MAUPER: I know that he performed it, and
25 I know the general results that he found no sianificant
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discrepancies in the welds, that the welds were sound

and that they were properly fabricated.

JUDGE COLE: Did he tell you this?

WITNESS MAURER: VYes.

cUDGE SMITH: Your conclusion that the panels
fabricated by Reliance Electric Company does not depend,
then, does it -- I mean your conclusion that the panels
fabricated by Reliance Electric Company were adequate does :
not depend upon any averaging in your calculations with
Westinghouse panels?

WITNESS MAURER: No, sir.

MR. CASSEL: Juige, the Reliance and Westinaghouse
were the same.

JUDGE SMITH: I beg vour pardon? |

MR. CASSEL: The Reliance -- |

JUDGE SMITH: Oh, excuse me. I out Reliance
in there when I meant to say SCC. Disregard the cuestion.
It's unnecessary.

(Pause.'

3Y MR. CASSEL: '

Q Is the nature of the analysis in Step 3 of

your analysis such that you do not have any separate
statements regarding the design marcoin =-- not the design
margin -- the as-built margin for seven panels idividually?

You only have a sinale statement concerninag the adeguacy




of the strength of all seven together:

A (Witness Maurer) That's correct, ves.

Q And that composite statement for all seven
together -- in makina that, did you assume the same strenath
of weld connection for all seven panels, or did you assume
different strenaths for different panels?

A Let me clarify. The finite element model
we built, which included all seven panels, the four
Westinghouse panels and the three SCC panels, modeled the
control board configuration in their as-built condition
in the control room, which is contrarv to what you may be
alluding to as a much more realistic situation than if I
had looked at panels separately. That is, since they are
in actuality connected toagether, the interaction between
panels is included in the analysis.

As far as looking at individual weldments, welded
connections, there is no broad assumption of weld
condition. We looked at #ll the welds to determine what
the as-built condition was and then used that condition
in our analysis, and we showed that it was acceptable

with considerable margin.

Q I think you have just discussed Step 1 ~- namely,

the finite elements part of the analysis.
I was really directing my cquestion to Step 3

of your analysis, which is discussed in Answer 15 on page 10.
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And maybe if you could turn to Answer 15, we could zero in
on this.

A What was the page?

Q It's pace 10, Answer 15 of your testimony.

You indicate that using -- in the first clause
there, minimum values indicated by your visual weld
inspection, and then secondly, using the maximum loads
as determined by the finite element analysis -- in other
words, using Step 2 and using Step 1, I then -- and now |
we turn to Step 3 -- "calculated whether specific welded
connections would have sufficient strenoth,"

vid you have different calculations in this
Step 3 for the welds on different panels, or was there
a single calculation that applied to every weld on every
panel?

A There were a number of calculations, depending
on the weld configuration, and thev covered not only SCC
panels, but also Westinghouse panels.

Q So you would have calculatiors ip Sten 3, then,
for each ranel separately as an input to vour composite f
on all seven together; is that correct?

A Not necessarily. It was not done on a panel-by-
panel basis, but rather on a structural member basis.

Q I see.

JUDGE SMITH: Because of the interaction of the
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panels?

WITNESS MAURER: Because of that and because
there were many -- most of the structural members are
common to more than one of the panels. And we, for a given
structural member, say for a channel, we used the lower
bound weld condition for any channel that we saw, and
also the highest loading for any channel that we saw,
irrespective of what panel that occurred in.

MR. CASSEL: I was about to turn to another
line of qguestioning, but if the Judges have any questions
on that point, I will pause.

BY MR. CASSEL:

Q Mr. Kostal, on page 13 of vyour testimony where
you discuss the sample of 358 connections, and you say
they were taken from 80 hangers out of a pcpulation of
5717 hangers, dc you know what the population of welds
was on those 5717 hangers?

A (Witness Kostal) I don't know the exact
population of welds, no. You've got to go back to page 12.

Q On page 12 is where it indicates that you tock
80 out of 5717 hancers, and on page 13, you indicate 358
connections.

Would the proportion be aoproximately the same?

A What proportion?

Q That is the nronortion of welds out of the total
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population of welds on these hangers. Would that be
roughly the same as the nroportion of 80 to 57172

MR. BECKER: You are asking about welds, not
connections?

MR. CASSL.: Good point. 1I'm sorry. The 358
connections, would the propvortion of that to the total
number of connections be avproximately the same as the
proportion of your hanger sample to total number of hangers?

WITNESS KOSTAL: You've cot to give me a second.
I've got to figure it out.

(Pause.)

No. Actually we have_more connections for the
total population than hangers for the total population.

BY MR, CASSEL:

Q What is the total population of the connections? |
A (Witness Kostal) Approximately 35,000. So that

is a ratio of rouchly one percent.

MR. WILCOVE: Mr. Kostal, could I ask you to sneak
up a little bit, please?

WITNESS KOSTAL: I'm sorry. There's approximately |

35,000 connections in a population of 5717 hangers.
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BY MR. CASSEL:

Q On page 27 of your testimony, where you discuss
the 227 stiffeners, cable tray stiffeners which was the
sample that was inspected, do you know what the population
was from which that sample was taken? Of total cable tray
stiffeners? I couldn't find it in your testimony.

A (Witness Kostal) It isn't included. No, I

really don't know the exact amount.

Q Do you know the approximate range?
A Let me check my notes.
(Pause.)

No, I don't have that data. You have have to
understand, at the time this population was taken we didn't
even know at that time what the total population was that
was erected in the plant.

Q Ah.

A We were halfway through the fabrication and
erection cycle, so I would just be guessing. I don't know.

Q And these 227 stiffeners were taken from 123
cable tray and cable tray fitting sections; is that correct?

A Yes, that's correct.

Q And you also don't know what the population from
which that 123 was taken was?

A It's one and the same.

Q The number would be different.
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approximate number of straight sections? J

A Well, with a little adjustment, because all
straight sections do not have 20 welds per straight section.
Some are a little shorter, so therefore, we would probably
have less than that maximum number,which would hive been
somewhere around 3000.

Q And on page 33, you discuss the sample of ladder
tray fittings, and indiczte that 10 fittings was approximately
20 percen” of the total fittings

A That's correct.

Q You also told us earlier, I believe,that there

were 226 welds on those 10 fittings.

A No, I didn't.

Q I'm scrry, my notes must be incorrect. 226 --

A Oh, I'm sorry, wait. You are correct. i
Q All right. If there were approximately 50 total

fittings, would one obtain the number of welds by simply
muitiplying 226 by 5 to get an approximate number?

A About 1000, compared to the sample of 226, or
20 peréeht.

Q On page 42 where you discuss the inpsection in
1984 of 1400 -- well, let's stop before we get to the 1470.
Yon're discussing tkere the inspection of welds on certain
selected local instrument panels.

Do you know what the

population of local instrument panels supplied by SCC at
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on some of the panels 10 welds, and on four panels we

Byron was at that time?

A 76. This is present.

Q I'm sorry, I missed that, then. When you say
present you mean today?

A That's only in the plant at the moment. That's
the full complement.

Q And do you know what the approximate population
of welds on those 76 panels would be?

A No.

Q Would it be approximately proportionate to the
ratio between the number of panels examined in the sample,

and the number of welds on those panels that were examined?

A No. ‘
Q The number of welds per panel might vary |

considerably? }
A Well, your question said -- we only inspected

inspected all. So therefore, it is not a ratio.
Q Oh, I see.
A You could calculate the ratio if you took cut
the 10 times 13 and subtracted it, and then multiplied that outl
Q To do that, thouah, you would have to refer to
your notes. The numbers to do that are not in the answer here, |

are they?

A Oh, they're in the answer. You could work it
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out if you wanted to.
Q Isn't it also the case, Mr. Kostal, that there

were larg= variations in the proportion of discrepancies

in 8CC-supplied equipment at Buvron dependin

™ r oam e
S Teainmaniy Uil o

he parti
shipment “nvolved and the particular type of equipment?

A I don't know that answer.

Q Well, for example, is it possible to compare
twvo different samples of cable tray stiffeners which are in
your testimony and which I will ask you to take a look at.
The first one is the one on page 27.

Now, that one has, if I'm not mistaken =-- it
was found that out of 227 stiffeners, all of them had one or
mofe defective welds. In seeming contrast -- and this is
really the guestion of whether this is a ~omparison that can
be made -- on page 29 there appears to be another sample of
stiffener welds, and this happened to Lo taken from -- this
is Answer 30 on page 29. This happens to be taken from the
stiffener welds on 99 cable tray fittings in the sample.

And the fourth line up from the bottom states,

"No discrepancies were found in those stiffener welds."
Is it fair, then, to say, looking at these two samples,
that i» one case we had all of 227 stiffeners that had some
weld discrepancies, and in another case none of them did?

MR. BECKE3: Excuse me. The guestion is, is

it fair to say that. 7“he testimony says that.

~vs T e
deusial
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by SCC. This appears to be the case of a very large
discrepancy, and I'm simply asking the witness whether he
seez anything to indicate that these are not comparable
situations.

JUDGE SMITH: In that you would not expect one
shipment to have none, and you would not expect another
shipment to have a large number of discrepancies. 1Is it
comparable in that your expectations would be similar, but
the results were different.

MR. CASSEL: That is one way to put the guestion.
Yes, Judge.

JUDGE SMITH: 1Is that all right?

MR. BECKER: If Mr. Kostal thinks he understands
the questi»n --

WITNESS KOSTAL: I understand. First of all,
it is not a shipment. Your first gquestion that you asked =--

JUDGE SMITH: I used the word "shipment."

WITNESS KOSTAL: No, he used the word shipment,
Judge. His question two questions ago asked me the question
relative to shipments. So my answer is I don't know what was
on the shipments; I only know what was inspected out in the
field. So my answer to that was I didn't know, rélative
to shipments.

BY MR. CASSEL:

If we substitute the word "sample" for "shipment",
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would that --
A (Witness Kostal) What's the question now, then?
Q The question is, going batk two questions now
and to rephrase that gquestion, is it the case -- or isn't it

the case that there are large variations in the proportion of
discrepant welds f<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>