U. S. NUCLEAR REGULATORY COMMISSION
REGION II1

Report No. 50-373/80)-46
Docket No. 50-373 License No. CPPR-98
Licensee: Commonwealth Edison Company

P. 0. Box 767

Chicago, IL 50590

Dates of Inves.igation: February 22, 26, 28; March 5, 7, 10, 24-25; May 12,
14, 19-22; June 20, 25; and July 8, 16, 1980

Investigation At: Nuclear Services Corp., Division of Ouadrex Corp.
Campbell, CA

Investigatc:/réz P—.—% 4 ‘v{ /é/;i(/e&

Investigator, RV /
,flf_zgg';
~ 7"Da

O C itz

0. C. Shackleton, Jr.
Senior Investigator,

Inspectors:

Reviewed Fy: #MM z-%z—zg_.
. F. Warnick, Director ate

Enforcement and Investigation
Staff, RIII

Investigation Summary:

Investigation on February 22, 26, 28; March 5, 7, 10, 24-25; May 12,

14, 19-22; June 20, 25; and July 2, 16, 1980 (Report MNo. 50-373/80-46)
Areas Investiqated: Allegacions that personnel in Nuclear Services Corp
{NSCY, Div. of Quadrex Corp., nerforming pipe stress analyses for LaSalle
County Station Units 1 and 2, were not qualified and that proper analysis
was not being performed by NSC or Sargent and lundy; intervi.wed NSC manace-
ment personnel, reviewed pertinent procedures and selective records. The
investigation 1nvolved 110 investication hours by four RV personnel.
Additional inspection hours were expended by NRR and Region III personnel

in subsequent reviews.













DETAILS

Personnel Contacted

Nuclear Services Corporation (NSC) (A Division of Quadrex Corporation)

S. Naymark, President
*A. W. Mcurae, Director of Projecis
*J. Goldin, Corporate QA Engineer
*J. L. Wray, Director of Engineering
. R. Holguin, Project Zvgineer
. Thomas, Manager, Stress Analysis
Persinger, Executive Secretary
. E. Corker, Manager, Product Services
. Esswin, Stress Analysis Manager
Lee, Pipe Support Manager
Long, Struss Analyst
. Oya, Stress Analyst
Gosh, Stress Analyst
. Moldovan, Stress Analyst

-EHooxTo>nnuGn

*Denotes those present at the exit meeting on May 21, 1980.

The investigation also included contacts and discussions with other
NSC personnel assigned to the LaSalle project.

Introduction

This investigation was conducted upon receipt of allegations from four
different individuals who made allegations concerning the Nuclear
Services Corporation (NSC) a Division of Quadrex Corporation at Campbell,
California. The name Quadrex was used interchangeably with the name

NSC by the allegers and is so used in this report. The allegations
concerned Quadrex's safety related work on pipe stress analyses being
performed for Sargent & Lundy (S&L), Architect-Engineer (AE) for
Commonwealth Edison's LaSalle County Station, Units 1 and 2.

NSC offers engineering and technical services to the nuclear industry
in project planning, design and analysis, construction and startup
through operations and maintenance.

History of Quadrex's Involvement with the LaSalle Nuclear Project

a. Pipe Stress Analyses

In late 1979, S&L contracted with NSC to provide some of the
pipe stress analysis work for the LaSalle Nuclear Project.

The original work was on non-safety related pipe hanger design
for approximately 7800 hangers for the turbine building. This
is known as the SAR-0302 project. They were 80% to 85% finished
with the SAR-0302 work in early 1981.















At that time they had identified one employee who had falsified a
degree in civil engineering, and he was terminated for this falsi-
fication. Verifications for degrees and employment in foreign
countries were either taking a long time or no replies at all

were being received. Inquiries to institutions in India and the
Republic of China were not being answered.

On July 8, 1980, Individuali D advised NRC investigators that he
knew there were two people at Quadrex who had falsified resumes
and had left Quadrex two weeks previous. Individual D said he
knew these men had falsified resumes as he had checked the in-
formation and found they had claimed degrees and/or college
courses they did not have.

Individual D gave the investigators the names of four other
persons presently working for Quadrex whose backgrounds he had
investigated and found falsifications in their resumes.

On July 16, 1980, an NRC investigator determined that two of

the four men at Quadrex identified by Individual D had in fact
falsified their educational history on their resumes and appli-
cations. The other two individuals' background had been checked
by Quadrex and found to be correct.

The two individuals whose backgrounds were found to be correct
Pad furnished different background information to Quadrex than
they had to Individual D.

The two individuals whose resumes and applications contained false
claims had been discovered by Quadrex's new background investiga-
tion program. The information-concerning the falsifications had
been given to the employees' immediate supervisors, but they had
not taken any action at that time.

Subsequently, the investigator was advised by A. E. Corker, NSC
Manager of Product Services, that the two employees who falsified
their resumes and applications had been terminated. Corker also
advised they were taking action "to close the loop" by making
certain that all supervisors take appropriate action against sub-
ordinates who falsify their resumes/applications.

Personnel Records of Job Shoppers Employed by NSC

Some of the pipe stress analysis work has been jobbed out to
Associated Technologies, Inc., (ATI), Clifton, New Jersey. The
files of background verifications for ATI personnel are being
maintained at NSC. ATI is not responsible for design or pro-
cedures.

ATI will follow the same design and procedures as required for
SAR-0303, in the manual furnished by S&L to NSC.
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Some of the work has alsc been jobbed out to Tutterrow Design
Services, Los Gatos, California, which has approximately 14
people assigned to the LaSalle Project. The management of
Tutterrow is doing the background investigations themselves and
these are being audited by NSC. Tutterrow made a request to do
their own background investigaticus as they have people on other
sites.

c. PIPSYS

NSC presently uses S&L's PIPSYS computer program in their pipe
stress calculations. S&L has the responsibility for the program
and its accuracy. The use of PIPSYS is S&L's decision. Piping
vibration of 75 cycles per second in corresponding to whatever
the system mode shapes was programmed to be the cut off point.
Above which, little or no significant activities is expected.

NSC has their own computer code program known as NEWPIPE. S&L
did not want two sets of differing computer data in their files
over the years. Therefore, NSC was required to use PIPSYS.

Audits Performed at NSC (Quadrex) for Work Performed On the LaSalle
County Station, Units 1 and 2

During meetings with members of Quadrex management, it was determined
that the company had been audited by S&L and CECo in March 1980 and
an internal audit by Quadrex QA, was also performed that month.

a. Internal Audit of Quadrex No. 80-03

Quadrex, by letter dated May 30, 1980, made available to the
investigators their internal audit report No. 80-03, captioned
"Internal Audit of LaSalle Pipe Stress Analysis and Support Design
(SAR-0303)." Internal audit report No. 80-03 showed the audit,
requested by Quadrex's Director of Engineering, was conducted

by a four member team from the Quadrex QA Department. The team
leader was shown as Jack Weber, and Henry Thailer, supra, was
shown as an auditor. The audit team was in the middle of their
audit when Thailer left the company, and the report was completed
after his departure.

This audit was conducted on March 3-7, 1980. This audit states
that it "Examined the contractual commitments between S&L and
Quadrex and the technical and quality aspects of the Quadrex work
in compliance with these contractual commitments'". This audit
was also conducted to assure that "Appropriate checklists and
planning documents were utilized to ~ssure that the full scope

of the Quadrex effort was adequately covered." This internal
audit was performed before Quadrex began safety-related work on
the LaSalle project. Dr. Thailer made the comment that there
should be clarification on design input.
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As a result of this audit there were some changes made.
Procedures 2.2, Safety Related Piping Stress Analyses, and 2.3,
Safety Related Pipe Support, were revised effective April 22,
1980 to respond to this audit.

According to Quadrex management, Dr. Thailer found errors which
they call "code interpretations”. They further advised that
all of the items identified by Dr. Thailer as needing attention
were reviewed by the company and addressed. They stated

Dr. Thailer did not find anything Quadrex was doing that did
not comply with S&L's directives.

The summary for this audit states:
"VI. SUMMARY

"In determining the status of the Project, it must be
remembered that the project has grown considerably from

the original concept. With the growth has been an increase
in scope with new tasks being added and increasing schedular
pressure.

"With due consideration for the rapid expansion of contract
scope, a certain amount of laxity has occurred in the con-
tractual documents between S&L and Quadrex.

"The number and quality of procedures, Work Instructions and
project controls 2re by far the most advanced for the early
stages of any large project undertaken by Quadrex. The
present procedures, instructions and controls are just not
sufficient for the magnitude of this project.

"The project is still in an early enough stage to correct

all problems and assure a quality product. However, a high
priority must be given to the development of the appropriate
procedures, instruction and project controls. This priority
must come from the upper management level, even at the sacri-
fice of some early production."

Audit of Quadrex by Sargent & Lundy and Commonwealth Edison
conducted March 25-27, 1980

By letter dated June 23, 1980, the Commonwealth Edison Manager
of Quali‘v Assurance, made available to the investigators a copy
of the Commonwealth Edison Company Audit of Nuclear Services
Corporation dated March 26, 1980 and a copy of a June 9, 1980
follow-up surveillance report.

The audit report showed the audit was conducted on March 25-27,
1980 by the Commonwealth Edison Company Quality Assurance Depart-
ment. Sargent & Lundy Quality Assurance was also a participant
in the audit. The purpose of the audit was to determine if NSC
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was properly implementing their quality program. The scope of
the audit consisted of questions in the following areas:

Audit schedules and audit follow-up
Document Control

Qualifications of prnject personnel
Qualifications of audit team leaders
Indoctrination and training
Technical aspects of design

Design Review

The audit resulted in eight findings, three observations and three
comments.

The Surveillance Report dated June 9, 1980 indicates the
surveillance was conducted at Nuclear Services Corp. on June 9
and 10, 1980, to assess the implementation of corrective actions
for findings and observations identified in the audit of March 25,
1980. During the course of this surveillance, it was determined
that five findings required further corrective action and were
still open.

¢. Quadrex's Audit Program

Quadrex performs a continual audit of the work being perfcormed
for S&L on the LaSalle Nuclear Project. This QA audit is per-
formed by H. Frankel, the Project Quality Assurance Engineer.
Each day he reviews a different facet of the analysis. He
reports directly to the Project Manager, A. Morshedi.

Supervision of Quadrex Employees Working on Pipe Stress Analyses
for LaSalle Nuclear Project

Quadrex management advised that employees working on pipe stress
analyses have their work checked by their supervisors during the
first few weeks of their employment to make certain they can perform
as required. They stated that where an employee has engineering
experience, but does not have a degree, the supervisor is required
to formally state that the employee can perform as required. They
further advised that management is assuring that supervisors are
checking their employee's work.

Exit Interview

An Exit Interview was conducted with members of Quadrex's management
on May 21, 1980. Those persons in attendance are identified by an
asterisk in Part 1, Persons Contacted, of this report.

The investigators advised that further evaluation of several matters
would be conducted by the NRC during future inspections.
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Subsequent Reviews

Subsequent to the investigation effort documented in this report,
Region 11l personnel conducted several inspections to review the design
program for piping at the LaSalle station in general, and the work
being performed by Quadrex as a part of the overall program. These
inspections, conducted over the period August 8, 1980-September 23,
1981, are documented in Region III inspection reports as follows:

Report Dates of Inspection
50-373/80-32 8/6-8/80

50-373/80-20

50-373/80-40 8/29, 9/2-5/80
50-374/80-26

50-373/80-48 11/3-4, 5, 13-14/80 (11/3-4 at Quadrex)
50-374/80-30

50-373/81-02 1/12-14, 15, 19, 22-23/81
£0-374/81-02

50-373/81-07 3/30-31, 4/1-2/81
50-374/81-12

50-373/81-33 9/21-22, 22-23/ 81 (9/22-23 at Quadrex)
50-374/81-17

These inspections resulted in several unresolved items which were
subsequently resolved acceptably. One unresolved item still remains
open from the inspection performed September 22-23, 1981 at Quadrex,
a generic item relative to S&L's use of tack welds in design. No
items of noncompliance were identified.

Attachments: Exhibits 1 through 4
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SARGENT & LUNDY
ENGINRKERS
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TELErmOng ~ 32 2€6-2000
CABLE ADDRESS ~ BABLUN CHiCADE
- Cct r 16, 1980

Mr. B, Rcdabaugh

Battelle Memorial Institute
505 King Avenue

Columbis, Ohio 43201

Dear Evi:

" As requested during the September 13, 1980 meeting in

Sargent & Lundy's offices I am providing ccpies of the
response spectra used for designing small piping supported
off major subsystems. As you will recall, you and Sam Moore
raised several questions concerning the Sargent & Lundy
design practice of generating respoase spectra for use

in analyzing small piping which are not analyzed in an
integzal fashion with the main piping system they are
attached to. We had indicated at that meeting that the
Sargent & Lundy practice was to use 1 envelcpe response
spectra of the main piping system for analysis of the
smaller piging system. After reviewing this with our
projects, it was determined tkat in several instances
this was uot the case. Because of that we have generated
additional response spectra which were used for design

of small piping systems in several instances.

As discussed with you ocr the phone I am attaching the

. results of a study performed on one sample piping system

for the LaSalle County Nuclear Power Station to compare the
response which would normally be used for design of branch
pifing connected to a main header with the actval response
of that header. Jn order to make this comparison meaningful
a time history analysis was performed on the sample system,
(high pressure core spray subsystem), for both the safe
shutdown earthquake and for the chugging load. Acceleration
time histories were obtained from these analyses in the

X, Y and 2 directions at three locations on the sample
piping system, (see circled locations on the attached
isometric and aralytical drawing).. Two of these locations
ions where the branch piping were connecteEd X0

- NG 3ded E the main system, and

he 1 S was A randomly felected node point IaA™
the system, Response spectra were generated from. the: ‘
ime EIIEny acceleration histories and wided 20% on each side.,
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SARGENT & LUNDY

ENGINEENS
CriCand

Mr. E. Rodabaugh Page Two
Battelle Memorial Institute October 16,

These are shown in black on the 18 figures. The e

nveloped
T tra which would normally have been used for
‘des of the shown.on the same figures in
A review of the LaSalle project indicated that scme

of the branch lires were not designed for the envelope of
the header, rather were designed for the envelcpe of all
the support points on the branch line itself. Zccause of
this the envelope response spectra using the branch line
support lccations is also shown in orange cn the same
fi5urés, it should be ncted tHat YA -ast cases (75%) the
branch line respornse spectra envelope bounds the header
envelope. These locatlons :nd the associated response spectra
are ¢iscussed in more detail in +the following paragraph.

" A three inch branch line is connected to the main system at
data point 45. The associated SSE response spectra are given
in figures 1, 2, and 3; znd the associated response spectra
for the chugging load are given in figures 4, 5, and 6. It
should be noted that just adiacent to data point 45 another
swall piping system is connected to the Ligh pressure core
spray system, however, because it is a smaz!] bore piping
system (nominal diameter less than 2 inches) it would not
normally be analyzed on the computer. The standard practice
for piping systems in this category would be to analyze
the smezl)l piping using simplified hand calculaticn procedures
for ar envelope of all the response spectra in the r.gion
the piping was in. In the case of the small bore piping
system attached adjacent to data point 45 this would involve
a responss spectiz which was an envelopre of all of the
response spectra inside the drywell., This envelcpe response

spectra is larger than all of the response spectra shown for
data point 4S5,

A two inch line is connected to the main piping system at
data point 90. It's SSE response spectra given in figures 7,
8 and 9; and it's chugging load response spectra are given in
figures 10, 11, and 12.

For discussion purposes unly, another data point was picked
on the main system at random at which no small piping systems
were attached. Tris was dcne to illustrate the conservatism
in the response spectra if a line had been attached at this
point or was required to be attached at this point at sume
time in the future. The associated SSE and chugging res; 58
spectra are given in figures 13, 14, 15 and 16, 17, and 18.

Exhibit ! - Page 2 of 6
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E. Rodabaugh Page Three

October 16, 1980
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In gonittl the ;isponso spéétra comparisons illustrate the
following: :

1.

The dbranch piping design spectra envelopes the haonder
time history response spectra for all or the najcrily
of frequency range interest. (This is the case for

figures 1, 3, 4, 6, 7, 9, 10, 1, 12, 13, 14, 15, 16,
17, and 18.)

For two figures (figures 2 and 8) the branch piring
design response spectra did not bound or approximate
the time history generatad response spectra in the low
frequencies areas i.e., telow @ hz. ¢&ince almost all

safety related piping has a first period between 8 and
1S hz it was felt that tihils would be insignificant,

For one case (figure 1) the design responss spectra was
slightly lower than the time history generated response
spectra in the piping frequency ranges i.e., between 10
and 20 hz approximately. This difference of approximately
0.25¢'s, was not consicdered significant.

For figures S, 7 and 13 the design response spectra did

not bcund the time history generated response spectra

in the high freguency range ( greater than 33 Az apprcximately)
It should be noted that in gencral piping responses are

not governed by the high frequency loads, and also these
piping systems would alsc have to be designed fcr the
response spectra in the other directiocns at the same

time as well as for the response spectra for tre other

loads such as chugging in the same cirection. For example,
in figure S5 the design response spectra is approximately
1.3g's less than the time history generated response spectra
in the higher frequency ranges. However, this same piping
system would have to be designed for the simultaneous
application of the response spectra shown ir figure 6

where the design response spectra exceeds time history
response spectra by approximately 2g'e in the same

frequency range. A review of the other figures shows

2 similar comparison.

Exhibit 1 - Page 3 of 6
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If you have any questicns on
contact me or E. B. Branch
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S. Moore (Oak Ridge Nat
Kuhlman
Mazza
Haan
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tMD File - 025838
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..VOIS‘.R. .-
FOUnBLD BT FRED EER AABLmT -
59 LASY “ONRGE sTREAY
CHICAGD, ILAINOIS s080l
Tearong - 3‘31.00....
CaBLE SOOREEE ~ SARLUN CwCads

Octobar 21, 1980

Mr. B. Rodabauszh

sattelle Memorial lnstituts
§05 King Avenue

Colu-bus, Ohio 43201

pear Eds

This letter is to confimm our telephone conversation of
October 21, 1980 conceraing the techniques ezployed by
Saryeat & Lundy vhen pe: fosalag braach piping anelyeis
on LaSalle County project. As I indicated to you ve

are using either of two techriques for deternining the

appropriate response spectnun for piping analysis, these
are:

a) The envelope of the header -esponse spectrun itself
{s enveloped wi_ N the response spectrum for all of
the pranch line support locations. This wculd
consist of an envelope ci the orange and green
colored response spectruml transmitted to you ia =y
letter of October 16, 1980. .

b) In some situations the branch lines were cdesigned
for only the envelope of the support oints on the
branch lines itself. This would result in the branch
line being designed to the response spectra shown

in orange on tha figures sent to you in ry October 16
letter. ' .

As Adiscussed with you in ocur telephone conversation it
is felt thi: both of these design prucedures represent
resonable (nd conservative engineering practices.




SARGENT & LUNDY

ENGINEERNS
C WA

Mr. 2. Rodabaugh
gatt.lle la=orial Institute

If you have any questicns on the above, please contact
me at your earliest convenience.

Sincerely yours,

G. T. itz

Assistant Head
£agineering Mechanics
Division

CTR/sp

Copies:

§. Moore (Oak Ridge Naticnal Laboratories’

G. C. Kuhlman

R. J. Mazza

P. C. Haan

V. K. Verma

EMD File $025844
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of this aspect may de needed but, because it is deemed to Le &
type of problem (not limited to 5 & L ‘uadrex procedures) hould be
treated as a generic prcbles,

While branch liges cculd de incluled with the main n ping
in a dynanic evsluation, the result might be less significant than
évaluating thes separately. This i{s becsuse of the possibility of
having {1l-conditicned nmatrices when a large, stiff pipe and a swal

flexible pipe are doth included in the =odel,

Ty & o -~ . 4 .
&, The Computer Progras PIFtYS was to be Lsed
e |
All Piping System Analvses Even ugh the Modal ty of
‘ PIPSYS =ay not be Sufficisnt to Handle
the Higher Frequency loads, for Example,
These Resulting from Suppression Poocl Dynamics

Pages 164, 165, and 166 of the "Analysis Manual" (see Attachzent 3)
address this question. Also see Attachzent 5, page 6 of 17, {tem 4&.5. Tage
166 of the "Analysis Manual™ specifies a high number of modes for the
{nitial runs, While at the meeting, we checked the two availadle "Stress
Reports” prepared by Quadrex (piping systems IR-6 and Unit-2,00-5) and
found that 30 modes vere included; sufficient in both systems to get into
the "zero period acceleratioa” region of the i1esponse spectrum used, This
agrees vith the instructions oo page 165 of the "Analysis Macual™. Our
conclusion is that PIPSYS, as used by Quadrex, {s sufficient to handle

the higher frequency lcoads including those from suppression pool dynazics.









DISTRIBUTION

Central Files - IE Files

1E Rdg Files

RIKiesse! Rdg Files

REB Rdg Files, 2RRI Rdg Files
MENORANDUM FOR: 3, €, Shackleton, Region ¥

FRON: R, J. Klessel, Reactor Engineering Sranch,
Resident and Regional Reactor Inspection, IE

SUBJECT: SARGENT & LUNOY DESIGN PROCZDURES AND CRITERIA

The Mechanica! Cagineering Sranch (MD3), Office of ‘uclear "=act
has completed 1ts review of the four Cargent & Lundy design proce
in the allegations agatnst Quacdrex (fcrmerly Huclear Services Cornorat’

The “£3 has concluded that al) four procedures are technically appropriate
and that they present reasonab'e and conservative engineering practices,

A copy of the December 1, 158C, memorandum from R. J. 2osnak to L. Jordan
which transmits the MEB findings, 1s enclossd.

1 believe that this finding completes my participation in the fnvestication
of wwaarex. herefors, | pian no further action on this matter uniass you
request that something addition | be done.

Richard J. Kiesse!, Mechanical Engineer
Mechanfcal, Struct. 2l and
Aetallurgical Section
Resctor Engineering Sranch
Divisfon of Resfdent and
Regional Reactor Inspection, IE

Encloswre: As stated
ce: 1. 7. MMa, RI1I, wentlosure
cc: w/memo only

J. N, Safezek, 1E
L. Jordan, IE

E.
R.




