UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFURE THE ATOMIC SAFETY AND LICENSING BOARD

In t'© aatter of

UNION ELECTRIC COMPANY Docket Nos. 50-483 OL

N N St s S

(Callaway Plant, Unit 1)

AFFIDAVIT UF EUGENE J. GALLAGHER IN SUPPORT UF
NRC STAFF MOTION FOR SUMMARY DISPOSITION ON THE
ISSUE OF JOINT INTERVENORS'S CONTENTION I-A

I, Euscre J. Gallagher, being duly sworn, depose and state:

l. I am a civil e gineer with the U.S. Nuclear Regulatory Commission.
Since February 1981, I have been assigned to the Reactor Engineering Branch,
Division of Resident and Regional Reactor Inspection, Office of Inspection
and Enforcenent. Prior to February 1981, I was a reactor inspector assigned
to the Region I1I, Reactor Construction and Engineering Support Branch. Office
of Inspection and Enforcement. I was assigned to the (.:l.-ay Plant (among
others) during the period of L.cember 1977 through September 1980. A state-
ment of my professional qualifications is appended hereto.

2. As a civil engineer inspector for the Region IlI office of
Inspection and Enforcement I conducted five inspections with respect to
the Callaway Plant, Unit 1, in o~ jer to: (1) ascertain whether adequate
quality assiurance plans, instructicns and procedures had been ¢:tablished
for the construction -f concrete structures; (2) provide an independent

evaluation of the perf :mance, work in ni>aress and completed work to
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ascertain whether activities relative to concrete constructi:'i were ac-
complished in accordance with 4RC requirements, and (3) review the quali',
related records to ascertain whether these records reflected work accom-
plished consistent with NRC requirements and license commitments. The

results of these inspections are contained in the following NRC inspection

reports:

50-433/77-11, conducted December 13, 1977 through
January 8, .378.

50-483/78-01, conducted January 10, 1978 througt
February 8, 1978.

50-483/73-03, conducted March 29, April 18-19, 1978.

50-453/80-14, conducted April 10, 1980 through

(Attachment 1) August 14, 1980.

50-483/80-10, conducted June 10-12, 1980.

3. Tne purpuse of tnis affidavit is to aduress Joint i tervenors'
Contention I-A as identified in the Special Prehearing Conference Urder,
dated April 21, 1981.

4, Embeddec plates are steel plates set in concrete to serve as
supports for piping, electical conduit: «nd caule trays, HVAC corninents,
and structural steel framing. The plates are constructed by welding studs
to one side of the plate. A plate is then positioned before concreiec for
the walls is poured. The concrete hardens around the studs, thereby affixing
the plate to the wall.

5. Stus. are welded to the plates hy one cof two methods. They can
either be manually welded to the plate material by use of the shield
metal are process in accordance with American Welding Society (AWS)

code, or the studs can be weided to the plates by use of automaticaliy-
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timed machine in accordance with AWS code. Both manual and machine-welded
plates #ve used :* the Callaway Plant. A1l the plates for the facility
were welded by the C..2: Stee! Company at their plant in Gouverneur,

ew York,

6. On June 9, 1977, during a routine NRC inspection (documented in
Report No. 50-483/77-05). an NRC inspector identified embedded plates
with maci -ne-welded studs which did not contain full 360 degree weld
(fiash) material and had not been bend tested as required by AWS D1.1-75
(Part F) wclding code. The bend test requires studs without 300 degree
weld to be bent fifteen degrees in the direction opposite to the gap in
the weld. If a crack ir the weld appears (or if the stud breaks off
from the plate), repairs must be made. Utherwise, the weld and the stud
'y be usea as is.

7. As a result of ~.e WRC inspection, Union Electric issued two
"stop work" orders pending a complete investigation of the problem. One
stop vurx order prevented further placement of concrete with embedded
plates; the other prohibited Cive f+om transportinc any additional
plates from its faciury to the Caliaway site. Prior to June 9, 1¢77,
480 safety-related plates had been embedded in concrete. 255 of these
plates used machine-we.ded studs; 225 used manually-welded studs.

8., As a first step in resolving the problem, a 100% reinspection
pregram of all welds was initiated by Applicant, its arcuitect-engineer
‘Jechtel), and Daniel Construction, of all the plates at the Cives plant
and at the Callaway site. Tnis inspecticen incluced manually-welded as

well as mac .ine-welded studs.
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9. Machine-v2in | studs that upon visual inspection did not revcal a
complete 360 deyree weld were subjected to the required AWS bend test. Of
81,643 machine-welded .tuds, only 66 studs failed the AWS bend test. This
defect rate of 0.0U8% is exceedingly low and denonstrates t-at adequate quality
controls wzre in effect during fabrication of the embedded plates. The studs
that failed were subsequently repaired.

10. Tne inspection also revealed that certain of the manually-welded
studs curtained visual weld defects. These visual defects were all
corrected before the affected plates were used at the site,

li. In addition to the 100% reinspection program, the NRC requested
that Applicant have some tests performed on embedded plates to give
assurance tnat tr= 480 installed plates would not constitute a safety
~roblem. Twelve manually-welded studs with visual weld defects were
tested at Lehign Universit, Six studs were bend tested to 3" degrec::
six studs were subject to tensile tests. None of the stud welds failed
the tests. This provides adequate assurance that even if manually-welded
stud, with visually dufective welds had been embedded, they would behave
acceptably over the life of the plant.

12, Sin Jf the installed plates with machine-welded studs were
randomly selected 2nd tension-tested to design load conditions. All
=+ rformed accep.ably. This testing, coupled with the extremely low stud
failure rate, provide adequate assurance that the machine-welded studs
will not adversely affect the safe operation of the plant.

13. The Staff reviewed and evsluated the inspection and testing
progran related to the empedded plates. The results of our review are

set forth in NRC Report 50-483/80-1+ (Attachment 1). As tnere documented,
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we find adequate assurance that the 480 installed plates wil® not threaten
the safe operation of the plant and that none of the uninstalled plates
contain any studs with defective welds.

14, Joint Intervenors complain that Applicant was improperly granted
exceptions to the AWS code. '"no granted exceptions, which are listed in
FSAR Section 3.8.3.0.4.3, pertain only to manually-welded studs. Briefly
stated, the exceptions state: (1) a vertical ler of the w2ld may be up
to 1/16 of an inch smaller than specified in the design drawing; (2) the
vertical legs need not be equal in length; (3) weld profile and convex.ly
reqiirements need not be imposed; and (4) an undercut of up to 1/16 of an
inch for 10% of the weld length may be permitted. These exceptions are minor
in nature and do not &'.ect the basic weld design or the capacity of the

connection.

¢‘Z‘7 A

ug allaghe

Suoscrigg%.and sworn to before me
this '\ day of uctober, 1981.

ho;ary %ub]ic Ei
My Commission expires:%}.% > Iﬁﬁ& .
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EUGENE J. GALLAGHER

OFFICE OF INSPECTION AND ENFORCEMENT
U.S. NUCLEAR REGULATORY COMMISSION

PROFESSTONAL QUALIFICATIONS

I am a Civil Engineer in the Division of Resident and Regional Reactor
Inspection, Reactor Engineering Branch, Office of Inspection and
Enforcement.

I received a Bachelor of Engineering Degree n Civil Engineering from
Villanova University in 1973 and a Master of Science Degree in
Civil/Structural Engineering from Polytecnnical Institute of New York

in 1974, | am a regi~tered Professional Engineer in the States of

I1linois (#37828), Fiorida (#29114) cnd Louisiana (#16376). [ am & nember
of the American Society of Civil Engineers, American Concrete Institute and
Tau Ceta Pi National £naqineering Honor Society.

In my present work at the NRC, I provide technical assistance in the area
of civil engineering to Regional nffices and resident inspectors with
particular emphasis on the design and construction of reinforced and
prestressed concrete structures, foundations, structural steel buildings
and i~ structural testing and surveillance. In addition, [ provide

tech: ical input for the development and interpretation of industry codes,
stancards and regulatory requirements relating to fnspection activities.

From 1973 to 1981 I was a member of the NRC Region 3 inspection staff
responsible for the inspections of civil en?ineering aspects of plants
under construction and in operation. This included the Inspection of
laboratory and field testing of concrete, steel and soils naterials,
earth emb2nknments and dams, material sources, piping systems and
reinforced and prestressed concrete structures. In addition, a raview of
management controls and qual’ty assurance prograns were performed at
plants under construction. [ participated in »oproximately 90
inspections of reactor “.-ilities.

Prior to joining the NRC Staff I was employed by EBASCO Services, Tnc. in
Hew York City from 1973 te 1978. [ performed designs of reinforcea
concrete and steel structures, design of hydraulic and water suppl-
systems and preparation of specifications for construction. From .975 to
1378, | was the civil resident engineer at the Waterford 3 Nuclear “lant
site responsible for providing technical assistance to construction.

Juring 1972 and 1573 I was enployed by Valley Forge Laboratory in Devon,
PA perforning inspection and testing on concrete, steal and sof!
matarials.
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ADDITIONAL NRC TRAINING

Fundamentals of Inspectinn, NRC, February 1973 (40 hours)

BWR Fundarmentals Course, 4RC, March 1973 (40 hours)

Concrete Technology and Codes, Portland Cement Assoc., May 1978 (80
hours ) '

Quality Assurance Course, NRC, August 1978 (40 hours)

Nondestructive Examination and Codes, Rockwell Int'l., August 1978 (.20
hours)

PWR Fundanentals Course, NRC, November 1973 (40 hours)

welding Metallurgy, Ohio State University, September 1980 (80 hours)



ATTACHMENT 1



> - UNITED STATES

- NUCLEAR REGULATORY COMMISSION
— : REGION 111

g 799 ROOSEVELT RCAD

& GLEN ELLYN ILLINCIS 80137
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SEP 1 6 380 -1

Docket No. 50-433

Unioa Electric Company
ATTN: Mr. Joha K. Bryan
Vice President - Nuclear
Post Cffice Box 149
St. Louis, MO 81166

Gentlemen:
This refers to the meeting conducted in your office ia St. Louis, MO
oo April 10, 1980, by Messrs. E. J. Gallagher and R. Landsman of this

<
!
office and a subsequent meeting held in our office ic Gles Ellya, IL
by Mr. G. Fiorealli and members of his staff on May 28, 1980, for the
purpose of discussiag the resolution of the embedded plate matter

at the Callaway Unit 1 plant. This also refers to an iaspection of
available embecded plates and review of quality records that was per-
formed by Messr:z. E. J. Gallagher and H. Wiicott on June 10-12, 1980
at the Callaway site and the observation of physical testiag of plat»s
at Leigh University on August 6, 1980 aad at the Callaway site on
August 14, 1980.

The enclosed copy of the report documents the finisl review aad evalua-
t108 of the embedded plate matter and details of ilems discussed during
the meeting. Dased on these reviews and evaluationms, load test results,

iscussions with cognizaat perscanel of your staff and the 3echtel Pover
Company and direct NRC ianspections, we concur in the findings that the
subject embedded plates using botl magsually acd automatic machise welded
anchor studs zeet requirements. We ha*: no further Juestions at this
time in resard to this matter

No items ¢f noncors.iisace with NRC requirements were identified during
the course of this inspection.

Ia accordaace with Section 2./50 of the NRC's "Rules of Practice,” Part
2, Title 10, Code =f Federal Regulations, a copy of this letter and the
eaclosed iaspecting report will be placed ia the NRC's Public Document
Room, excep® as fo_.ows. If this report comtains i:iu:sation tdat you

w OF your contractors believe to Ce proprietary, you mu:t apply ia writ:rg
to this offize, within twenty Jl.ys of your receipt of this letter, to
withhol. such iaformation from public disclosure. The application must
igclude 3 full statemen: of the reascns for which the iaformatica is con~
tsidered proprietary, and should be prepared sc that proprietary informa-
tion idestified in the applicatios is comtained in ag eacle:'re to the
application.
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Union Electric Company -
e

We will gladly discuss any questions you have concerning this
iaspectiocan.

Sincerely,

2 Hopalo~

James G. Keppler
Director

Enclosure: IE Inspection
Report No. 50-483/8(-14

¢¢c w/encl:

Mr. w. H. Weber, Manager
Nuclear Construction

Central Files

Reproduction Unit NRC 20b

PDR

Lecal PDR

NSIC

-7T
- -

’

Regions I & IV

Ms. K. Drey

Mr. Ronald *luegge, Utility
Division Missouri Public
Service .ommission



U.S. NUCLEAR REGULATORY COMMISSION
- OFFICE OF INSPECTION ANT ENFORCEMENT

REGION II1

Report No. 50-483/80-14
Docket No. 50-483 License No. CPPR-1239

Liceasee: Union Electric Company
P. 0. Box 1«9
St. Louis, MO 63166

11

Facility Name: Callaway, Unit 1

Meetings/Iaspection At: Union Electric Office, St. Louis, MO
Callaway Site, Callaway County, MO
NRC Regioca III Cffice, Glen E-‘vn. iL

Meetiogs/Inspection Coaoducted: April 10, 1980
Nay 29, 1980
June 10-12, 1980
August & and 14, 1980

laspector: E. J. Gallagher 3/{]}.7, I-2- €O

1;
ﬁ;xdg(«(_
Reviewed By: . Haves, th

Eagines-iag Support Section 1

Approved By: G. Fiorelli, Chief

Reactor Construction and
Engineering Support Branch

Meetings/Inspaction Summary

Meetings 'Iaspectiocn on April 1) May 29, Juse 10-1C, and August 6 and 14,
1380 (Report No. 350-&483/80-14)

Ttems Discussed: L.al.away Lo:t 1 submittal of March 10, 1978 entitled
"Acceptability of Eabedded Plites Iastalled at Zallaway Plant, Unit 1".
The review, evaluation and iasrection igvelved 160 ianspector-hours by two
«NRC ;nspec:o:s.

Res:''ts: Resolution of embedded plate item at Callawvay lmit 1.

(Lau orr bl 7 gLtk



DETAILS

Meeting Attendees at Union Electric Of:iice, April 10, 1980

NRC Region III

E. J. Gallagher, Civil Eagineer laspector
R. B. Landswan, Civil Engineer Inspector

Union Electric Personael

F. Schnell, Manager, Nuclear EZagineering

Ww. Capcne, Assistant Manager

Field, Quality Assurance Manager

L. Powers, Qual.ty Assurance Supervisor

B. Stecko, Nuclear Eagiieering

W. Kuechenmerster, Cosstruction Engineering

mODe™MmMO o

Meeting Attendees at NRC Region III Office, Mav 29, 1980

NRC Regivn III

Fiorelli, Chicf, RC&ES Braach
J. Gallagher, Civil Engigeer Ilaspector
5. Landsman, Civil Engigesr Inspector

Wwer «tt, Project laspector

MmO

Union Electric Company

D. F. Schaell, Manager, Nuclear Engineering
Zvanut, Supervisor, Nuclear Eagineering

-
R. L. Powers, Quality Assurance Site Superintendeat
F 4

W. Kuechenmeister, Construction Eagineer

Bechtel Power Company

B. L. Meyers, Project Masager

E. V. Thomas, Supervising Civil Engineer

?. H. Divjak, Project Eagiaeer

A. Pagano, Assistant Supervisizg Civil Engigeer
K. G. Parikh, Eng.deering Special st

Izspection Exit Meeting Attecdees 3t Callawav Site June

10-12, 1980

ey

NRC Region 111

E. G. Gallagher, Civil Engigeer laspector
H. M. Wescott, Project .izpector

L



Unicn Electric lompany

1

Schnell, Manager, Nuclear Engineeiing

weber, Manager, Nuclear Construction

Fields, Manager, Qua’.iy Assurance

Powers, Superintender: ite Quality Assuraace
Doyne, General Superintendeat

w. Kuechenmeister, Construction Eagiaeer

tTox™

N L™y O

Caniels Construction

H. J. Starr, Project Manager
fefersnces

The following references were used for the review and evaluation of

‘

the embe.ded plates installed at the Callaway Plaat Unit 1:

a. NRC Reports
(1) Iasrcetion ®epert 483/77-08 dated July 8, 1977
(2) laveicigation Report 483/77-10 dated December 17, 1977
(3) NRC Regiom II7 Action Item A/I F30360H1 to Headquarters
dated april 6, 1978
(4) Traosfer of Lead Respeasibility to Region III for
evaluation of Callavay report cn embedded plates dated
April 14, 1980
b. Usion Electric Reports

(1) Letter ULNRC-197 dated August 4, 1977, respcase %o
inspection report 483/77-08

(2) Letter ULNRZ-221 dated January 27, 1978, response to
iavestigatiocn report «83/77-10

(3) Letter ULNRC-238 dated Msrch 10, 1978 eatitled,
"Acceptab..1ty of Embedded Plates Iastalled at
Callaway blrnt, Usit 1" includiag eaclosures 1
rarough 9

(«) Letter ULNRC-349 dated April 24, 1380, NRC questicas
o "nica Electric eabedded plate report

(§) Letter ULNRC-354 dated May 12, 1980, responses to NRC

questions o2 Uaion Zlectric embedded plate report with
attachments A threugh D

(¢) Letter ULNRC-361 dated Juse 19, 1980, additiomal
respoases tc NRC Questioss



c. Other References

(1) SNUPPS letter SLU 6-14 dated November 1, 1976
(2) SNUPPS letter SL3BM 6-314 dated November 5, 1376
(3) CIVES letter SL:124 dated Juage 30, 1977

(4) CIVES letter 5L:126 dated July 12, 1977

(3) SNUPPS letter SLBM 7-302 dated July 27, 1977

(6) BECFTEL letter BLSM-3939 dated August 8, 1977
(7) CIVES letter SL:134 dated August 18, 1977

(8) SNUPPS letter SLM 7-108 dated August 18, 1977
(3) DANJEL memo PQWP-152 dated October 26, 1977

(10) BECKETEL lette- 3LSE-5135 dated November 21, 1977
(11) BECHTEL letter BLSE-3227 dated November 29, 1977
(12) CIVES Telecopy dated May 22, 1980

Sackground

Embedded plates supplied prior to Juse 9, 1977 to the Uniou Electric
Company Callaway Plaat Unit 1 were accepted and inostalled based on
the fabricator's, Cives Steel Corporatior, and Bechtel's veador
lospectiou program. A total of 480 safety-related embedded plates .
were installad in concrete prior to Jume 9, 1977, of which 253 plates
.t;l-ze headed stud anchors attached by auto 2 ‘cally timed stud
welding equxpmeqt. and 225 plates with threaued (cd anchors attached
usigg manually welded fillet welds by the shielied metal arc process.

An NRC iaspection conducted Juse 7-9, 1977 (Report No. 483/77-05)
ideatified machine velded studs to embeddnd plates which did not
contain full 360 degree weld material (fliask) az a was oot bYend tested
as required by AWS D.1.1-75 welding code, Part F (stud welding).

As a result of the NRC inspection, Union Electric Company issued
"stop work order" :§ cn Juge 9, 1977 suspending the use of safety-

'e'a.ed embedmeats unt 2 reinspection program was ipitiated at the
ives fabricatiop »l ant and on uninstalled plates at the Callaway
site. This reinsz:-tion iancluded both machiae welded and zanualla

welded aanchors aad is discussed later in this report.

Ao NRC izvestigation was also conducted betwees October 14 and
Vovembet 22, 1977 (Report No. 483/77-10) which iacluded the gquestion

the adequacy of the concrete embeds used in comstructicm priocr %o
June 9, 1377. The iavestigatiocn report iandica%ed that the embedded
plate matter would be reviewed by the NRC Headquartars staff.

Union Electric Compa;'s 3aaalysis of the acceptability of the embedded
plates dated March 10, 1978 (Letter ULNRC-238) coacluded that "all
esbeds iastalled at Callaway are sound and meet desiga load requirements”
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Upon receipt of Union Electric's analysis, the NRC Region 1II office
issued Action I*em A/I F30360H] dated April 6, 1978 for NRC Headquar:ers
review. The following review and evaluation was conducted by Region III
staff ia order to address this unresclved matter.

Meeting Details

Meetiszs between NRC, Union Electric Compaay, and Bechtel were held
on April 10, 1980 ia St. Louis, Missouri and on May 29, 1980 in Glen
ilyn, Illinois. During these meetings a series of questions.from
the NRC were presentad and responses provided by Union Electric and
Bechtel. The questions and responses are documented in letters
ULNRC-349 dats4 April 24, 1980, ULNRC-3354 dated May 23, 1980, and
ULNRC-361 dated June 19, 1980. These are included as attachments
A, B, and C to this repor:.

meetings contained discussion of the background of the embedded

.e matter, results of reinspecticn by Cives and 3echtel, analvsis
the data, AWS welding Code requirements, specification requirements,
16 Janiels nomconformance reports.

O U
3 v b
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\RC Inspection of Embedded Plates at Callawav Site

iang the NRC inspection eon June 10-12, 1980, a visual iaspection
mbedded plates installed in concrete prior to June 9, 1977 was

srmed. The manually embedded plates used to support the structural
1l framing was substantially loaded by the flocr slad dead locads
with 20 sign of distress or indication of overstress. [he machige
welded embedded plates, scme of which were lcaded with support attach-
ments and others not vet locaded, were observed to be fully intact

with oo sign of distress.

L |
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Evaluation of Embedded Plates at Callawav Unit 1

The evaluation as o the acceptability of the embedded plates installed
at the Callaway plant is separated iato twe categories: (a) machiz
welded studs installed prior to June 9, 1977 azi (b) manually welded
threaded rod anchors iastalled prior %o June -, 1V77.

a. Machine welded Anchcers (Heade ') Studs

Embedded plates in concrete with automatically tined machiae
welde headed studs to plates are used to provide support for
attachments of p iny and componeats to the concrete structure.

In an effort to identify the coanditicn of the 255 embedded plates
iastalled in coacrete prior to June 3, 1977, the licensee izitiated
a 100% reiaspectiocn of plates not ianstalled as of that date and
available on-site in storage or located at the supp.ier's fadrica-
tion shop. The reiaspection was performed by both Bechtel and
Cives Steel Corporation.




The results of the reinspecrion were reperted as follows:

Vumber of Number of Number of
Places Studs Indications
7543 81,643 457
Number of % of Studs % of Studs
Failures® w/Indications Failad

66 0.56% 0.08%

. .k : . - k

NOTE: 1. Indications were studs on which a full 360 weld flash
was not cbtained wnen macline welded and were reguired
to be bead tested,

(5]

Failures were identified by striking the studs with a
hammer and beadin; .he studs to an angle of 13 degrees
according to AWS D1.1l=75, Section 4.30.1.

t was also indicated in Union Electric Company response (Item 8)
of ULNRC-354, attachuent "C" that the 56 studs that failed when
becd tested were contained on 43 plates out of the total 7543
plates. Of these plates, 10 had multivle stud failures with &
of the 10 plates having adjacect stud failures. Therefore, the
percentage of plates haviag | or more stud failures relative to
the total gumber of plates reinspected was 43/7543 or 0.37%.

= 4
-

The above 1aformatiocn regarding machine welded studs was con-
sidered not completely sufficien: .n itcelf to base a fizal
decisicn on the acceptability of embedded plates. The NRC re-
quested the licensee to test actual embedded plates installed

iu concrete prior to Junme 9, 1577. The licensee developed test
procedures woich were reviewed by the NRC prior to being imple-
meated. The test program was entitled "Test Program to Evaluate
Wwelds cf Anchor Rods and Studs to Embedded Plates™ dated Augus: 3,
1980 and is iacluded in Attachmant D. The tests were performed

at the Callaway site under the supervisica of Drs. R. Sletter

and J. Fisher of Leigh University. The results of these tests
were as follows:

Six plates were loaded to allowable design load without plate
failure or plate deflection more thaa 1/4 iach. The plates
rested exhibited acceptable behavior under the applied load.

Details of the test and resulits are contained in Union Electric
submit:al ULNRC-380 dated August 25, 1980 (Attachmeat E).

The automatically machine welded embedded plates iastalled prior
to June 9, 1977 are considered to provide adequate structural
support for piping and compomnent supports based oa the followiag:
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(1) The 100% reinspection of 754. plates which contained 81,643
macline welded head studs, of which 66 studs (0.08%) were
ideatilled as not meeting AWS bend test requirements.

(2) Actual load teists to rated capacity performed on embedded
plates in concrete prior to June 9, 1977.

Magually Welded Anchors (Threaded Rods)

Embedded plates fabricated by manually welded tareaded rods to
plates are used for structural steel framing supports at the
Callaway Site.

The crigisal liceasee cocmm. ~2at in the PSAR, Section 3.8.1.
6.6.2 (Steel Construction stated that, "AWS D71 1=72 apd Di1.1
Revision 73, Structural welding Code, is u<csd «.thout excepticn
for welding structural steel”. This ccom.._ .2.L. has been revised
in the curreat FSAR submittal for Callaway. FSAR Secticn 3.8.3
6.%.3 aow states that, embedded items are erected in accordance
with AWS D 1.1 Structural wWelding Code, except that the qualifi-
cation of welders and weldiang operators may, alternatively, be

in accordaance with ASME Section IX. The following excepticns are
permitted for welding between anchor rods and plates embedded in
concrete: :

(1) Vertical leg of weld may be up to 1/16 iach smaller than
that specified on drawiags.

(2) Unequal legs are permitted.

(3) Wweld profile aad convexity requiremeants for these weld
geed not be iaposed.

An undercut of up %o 1/16 inch for 10% of weld leagth may
be permitted.

~
4
~r

Iz addition to these exceptions it was also determined that
welds wvere less than the miaimum AWS requiremeant of 3/16 iach.
The licensee demonstrated that the the welds less thaa 3/1f iach
are permissible based oo an apalysis that the smalier weid
develcpes the streagth required.

The above exceptions were incorporated iy Revision 9, dated
July 21, 1977 of Specificaticn C-131, Miscellac.oous Metal,
Sec%icn 8.4 and 8.5.

During the months of July and August 1977 Civaes Steel Corporatios
reinspected over 400 magually welded plates of which 80 did set
meet the specification requiremeats of C-131, Revisioa 9.
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the four exceptions described previously. The reiaspection did
indicate that none of the aachors on the plates exceeded the 1/8
inch undersize or 1/16 iach uad=-cut assumed in the analysis of
determining reduced capacities ihe reinspection findiag iandicated
undersized welds of 1/8 iach for a portion of the weld circumference.
These &7 plates have beea retained ca hold at the site. During
an NRC iaspectiocn oa Jume 10-12, 1980 the NRC iaspectors vis.ally
inospected the subject plates. The results of this inspection
determined that the Union Electric, Bechtel, and Daniel team
inspection was valid. The visual appearance of the welds d:d
indicate poor workmanship characteristics.

To demonstrate that the welds provide adequate structural integrizy
the NRC inspectors requested the licensee to perform load tests

cn selected welds which appeared to have pocr workmaaship. Ia
addition, selected anchors were bend tested. These¢ structural
tests were performed ia accerdance with procedure entitled "Test
Program to Evaluate Welds of Anchor Rods and Studs to Embedded
Plates” dated August 3, 1980. The tests were performed at Leigh
University on August 6, 1980.

The results of the load and bend tests are as follows:

.
—t
~s

Six anchar rods were bend tested to approximately 30 degrees.
All of the welds successfully withstcod the bead tes: with
ac sign of failure.

(2) Six anchor rods were tension tested to ultimate load. All
of the welds and rods =xceaeded the minimum allowable locad
cceptance criteria established prior to the test and
iacluded ia Appendix A of the test procedure attached %o
this report.

Cetailed discussion of the test and results are contaianed ia Uzion
lectric submittal ULNRC-380 dated August 28, 198C (Attachment E).

he manually welded embedded plates ianstal.ed prior to June 9,

-
-
1977 are coansidered %o provided adegquate structural integrity
for the iateaded loads based on the following:

The reiaspection of masually welded plates available ia
storage saich indicated that in no case was the welds
uadersized by more tian 1/8 iach.

St

.
\ e

;o

<) The analysis that the reduced load capacities are not
significantly effected by an 1/8 inch undersized weld or
+/16 iach undercut due to capacity beiug coutrolled in the

threads of the aanchor rods.




(3) NRC iaspection of 47 plates retained oa hold at the Callaway
it site which appear to have poor welding workmaaship; however,
adequate structural stremgth.

(4) Load tect performed on undersized welds and welds of poor
workman.nip quality which demonstrate adequate structural
streagth.

(5§) NRC isspection or manually welded embedded plates substantially
loaded by structural steel framing aad floor slah dead load
without sign of distress.

-~

i Closure of Embedded Plate Report at Callaway Unit 1

Based on the foregoing review and evaluation of the refereaced dociments,
results of reinspections of embedded plates, the asalysis of reduced

lecad capacities due tc weld deficiencies, direct NRC iaspectica aad
actual load test performed, it is coasidered that the embedded plates
usiag both manually welded and automatic machine welded amchor studs

are capable of providing tae iateanded support for structural steel
framing, piping, and compoaent support.

ATTACIMENTS:

Unica Electric Submittal ULNRC-349 dated April 24, 1980
Vnlcn -lectric Submit+tal ULNRZ-354 dated May 23, 1980
'2ion Elect~ic Submi t:1 ULNRC-36] jated June 19, 1980
setailed Procedure for Test Program to Evaluate Welds on
Aochor Rods aand Studs to Eabedded Plates, Revision 2,
dated August 5, 1980

Union Electric Submittal ULNRC-380 daczed August 28, 1980
final repcrt on test of embedded plates

OO w e
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A 115 - 214 (22 912D)*

A lls - 29
A 1l5 - 3% (E2 512D~
A 115 - 251 (E? 9120)*

A 115 = 457

vds in a four stud cluster.,
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* These plates had 2



EaMaens WITH DEFECTIV]

Page 1 of 3

Tyoe of Exbed

|

Nuzber of
Defective Studs

AliALoohy L-

Nuxber of

Failed Scuds

Non=Q Sleeves

Non=-Q Sleeves

Plates with
Machize Welded
Studs

A8
E5031-A73
ESC27-A26
E5052-4A30
E5053-a87
All7-8

Al27-2

Al27-26
Al27-27
AllS5-214
All5-21%6
All4-1234
All&-29%
All4-29
All5-152
All5-67
All5-72
AllS5-69
Al27-55
Al27-456
Al27-15
Al27-14
Al27-13
All5-126
All5-310
All5-133
All5=-134
115-130
All5-281
All5-280
AllS-112
All5-25
All5-114
AllS=115
All5-290
AllS-73
AlliS+-131
All5-132
All5-135
All5-22
All5-277

1 e d-
115=-276

AllS-124
All5-105
All5-118

All5-108
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Angle Fraczes

Plates with
- Machine wWelded
Studs

AS568-8
AS43-6
AS543-10
A543-13
AS43-7
A543-12
AS543-8
All4-133
G1l08-2
AlQ08-3
Al08-5
AlD8-56
Gl08-7
Gl08-56
Gl08-8
All5-193
All5-203
AllS5-202
All5-62
AllS5-65
All5-307
All5-457
All5-456
Gl08-10
AlO8-1
Gl08-14
Alléel7.
All4-173
Allé-158
A261-14
A261-421
A261-454
2261-391
A251-156
A231-7
A23l-4
A231-3
Allé=145
Allé-71
AllL=67
Alls-90
All4-156
Allé-119
All4-32
AlS7-238
AlS7-414
Al67-234
Al62-377
Allg-35
Ald2-130
All3-10
Al23-22
Al23-13
Al23-20

123-29%

AlC3-43

Page 3 of 3
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Bechtel Power Corporation

Engineers—-Canstructors
e 16740 Shady Grove Road . 22
Gaithersburg, Maryland 20760 ¢] '

301-258-3000
'4 D. F. Schnell h

Manager - Mucleir Engineering
Union Electric Company
Post Officze Box 145 JUN 12 1880

St. Louis, Missouri 63166

BLUE- 700  File: 0439.4/Ce131
Bechtel Job Muzmber 10884001
SNUPPS Project

Investigaticn of Welded S=uds -
Addicional Iafar—=aczicn

Ref: 1. ULNRC 238 dacted 3/10/78
2, UVLXRC 349 daced 4/24,80
3. ULMRC 354 daczed 5/23/80
4. AIF Prcgraz Repor: on Raactor
Licensing and Safecy, Vel. 2,
No. 1, May, 197§

Eacl: A. Cives Steel Company letter SL:367
dated June 10, 1580
3. Bechtel Surveillance Inspeczien
Repercs for Assigmment 10466-C-131
Report Nos. 2, 3, 7, and 435
C. Sample Calculation for Mamually
Welded Flate Assemblies (Z? 312)

D. Sample Ca..-.a:-:ﬁ ‘or Mzzhine wWelded
Plate Assexmblis« EIP 512) -

Reduced Capac. Juc to a Postulated
Ineffective Stud

E. DIC Mezo = Subject: UE Ingquicies -
Stud We.ding

Dear Mr. Schnell:
This letter provides additicnal imput requested by NRC Region III
Tepresentaiives at a meeting in their office on Mav 43, 198C. Specifically,

this {afcrmaction includes:

. 1. Decumentzation of the fabricator's stud welding practices for
2achiic weldad exzbed plates prior to June 9, 1977-

RECEIVED

1 s
uUh 1 ‘;5 :-‘-

L -

2. F. SCHNzZLL
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2. A sazple calculation, including discussicn of appreach, for
establishing the reduced capacity of machine welded plates due
to & postulated loss of cne weld stud, Embed Plate E? 512a is
used 15 3 basis for this <discussion,

3¢ A sazple calculaticn, includ‘ng discussion of appreach, to
decer=ine the reduced capacity of zanually welded embed plates
(specifically e=bed plate EP 312) resulcing from a postulated
1/16 acd 1/8 inch undersize weld, as well as the analytical
basis for accepting a 1/16 iach undercut on the shank of the

aschor rod,
The following addicional information is also ofiered as oz aid o the
XRC personzel iz their evaluation of the welded studs:
4y The effect of s zaxizu= 1/32 iach under:y: oc the shaak of
zasually welded machine weld studs,
S¢ A discussion of the logic erpioyed 1ia the probability analysis
for machine welded studs,
te= I

In respoense to Item 1 above, the practice exployed by the machine welded
e=bed plate supplier fc. iastailation and iaspection of mac+ite welded
studs prior to June 9, 1977 is su=marized ia Eanclcsure A, Enclosure B
provides oxazmples of Bechtel inspection ieports which indicate the

ceview of welded studs (and stud dending) by the Bechtel inspector during
the perisd iz guesticn,

Ite=s 2 and 3

the exmbed plates discussed in Itexms 2 and 3
Znclosures D and C respectively.

Altheugh the vast maiorisy of machine welded scuds are installed autc-
satically wich special "guns" under coutrolled comditions, there are
& lizized number of 2ccasions where the studs =ay have either Deen
iastalled or repair-. by zanual fillet welding. As indi:t:c§ by £ield
personnel in Enclosuze I, such field welding was on a very lz:itgd

+ basis, UZ Ras indizaced chat the field practice iz inspecting
these lizited nusber sf scuds 2or undercut was to use a 1/32 ineh
acceptance critericn on the shank of the stud in lieu of the more
restrictiive Tequirements of ,0l inches as specified in AWS Dl.L-?S»
Para, 3,5,4, The resul: is tha: some reductica ia the safety 2argiss
could occur on these isolated studs, However, in the ualikely case
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~ghat & maxizum 1/32 inch undercut 4s postulated to extend ardund the
entire perizeter of a stud, the revised sctud capacity, as computed
using the minizum specified yield strength, scill wouli excecu the
design requirements, Design drawvings have been revised -0 clariiv the
design intent. .

Item S

The probability 2.alysis for plares with machine welded studs presented
is Reference l wae nrepared to eviluate the poteatial for failure of
plates iastalled in concrete prior <o the reinspection efforz., Iz
¢rier to establish this probadbilic:' the analysis accounts for several
£actors; the probability of a sctud being Lneffective (?1). the
probasilicy of a placte (which is assumed to have an ineffeccive stud)
supporting a sa:ety related attachment (?2), the probabilicy of a load
on & plate bdeing cf sufficient magnictude and at a location relative

to az assuzmed failed scud oo cx:ced the failure capacicy o£ the place
(P3) and cthe probability of the plate 20 ever experience the attachzent
design load (r;). None of these factors in :sc.f is representative of
place failurc. Rather the resultant preobabilicy against a single place
fallure is the p:ad-:: of these factors, or:

® §(2) * P, o P'_y e B3 Py ¢ By)

The factor (Py) is established from the reiu.oection data of 81,673
studs which were installed and shop iaspected in the saze nanner as
those studs on the plates in qucs:ic o« Ore could express the resul:ts
of this reinspection ia terms of 4 "Confidonce level" in a fashion
sizilar to that exployed by the NRC ia IE Bulletia 79-02, This bulletia
requizes licensees to review concrete expansica anchcrs which serve
essc::;ally the same function as the c:bcd plates in question, The
acceptance cricericon escablished in this Sulletia was to have a 35%
confidence level that less than 5% defects exist, Using :.c formue
la:.ans included in the bullecin (which are based on a 35°, (enfidence
level) and the reinspectisn results, less th:a 0,105 defects are
c::: “4{ed, Many of the plates support atcachmeats which cre sot safety
related, Although these plates share an egqual probabilicy of havin
inefieccive studs cthere is 2o safety consequence., Plates :c:.icvcd
from the laydown area pricr to June 9, 1977 would have been takea frez
the saze swmck whether used for a safecy related or nom=safety related
function, The factor (P2) accouats for those plates which have
safety related attachzents,

The faccor (?3) addresses the effect the atzachzment load and it

location have on - ziven plate, assuming the =~ ate has an ineffective
stud ¢n or adjaccn. to the attachment lscation, Actual lcads resu'=ing
from the atzachzent for each plate were determined, Ia order to iac.ude
the possibilisy that the attachzent =ay be at any location on tle

plate, the lcad was applied ia eoch of 9 zones shown {2 Sketen 1a ¢f

the report (Reference 1). It is assumed the lcad has an equal possibilizy
of being 42 any one of nine zones, hence 23 = 1/9, This is a conserva-
tive assumption iz that zhe load will normally se applf the centert
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-

ef the plaze, In fact a drawing revision since the report was preparid
requires 'at the centroid of the attaching weld De within the aiddle

third of the plate, These ap pplied loads were compared to the failure
load ia each zone of each plate assuming’the stud ia zone I to De
{neffective, 1I1f the actual lcad exceeded the failure load a postue

lated failure was idenczified, The failure load is idencified for each
of these zones if any of the stresses reach the miaizua specified
yield stress, TFor comput A:icnal pu';oscs the ineffective 3:tud was

s °

n O

assuzed o sccur in ne I. A finite surzber of posculated failures
were i encified for zones I, I.. III and VI as showm in che repert (2'3).
ince the imeffsctive stud has an equal chance of vccurring in any one

of the four studs within a cluster the chance of it being iz zone 1 4is
ome in faur, Conversely, zomes IV, VII and IX have as equal chance
as zone I of having the .Old applied over a pos.a laced ineffeccive

tud, C,_.;u-ﬁg the random possisilicy of an ineffective stud at a

given cormer with the po:s.b-..’v nat one of four cormer zones could
have a load over a postulated ineffective stud yields a factor of 1/4
X ;/1 = 1 (?'”3) A similar arguzent holds for loads applied in

otk :cnes. Simce a one in nine chance was assuzed for the load to

ed iz a given zone, it is necessary Io suz the result for all

-

aine :c:cs. In fact, since no potenzial failures were ddencified for
gones IV, V, VII, VIII and IX (P"gq3 = O) the actual su==4"oﬁ includes
only zones I, II, III and VI, Note tlac ?3 indicates gnlv the probae
bilizy of a plase f£ailure for a postulaced ineffective stud adjacent ¢
the lsad poiat whichis asafety related atsachzment with the cs_;u:cd
attach=ent lcad applied,
The factcr 2?5 &t tself is meaningless for it is computed on the
a: every attachz=ent is on oOrf tdjaccn: to an ineffective stud,
e, it is based on applying each attachzext lcad in each oi
the nine zones =0 deliberazely seex postulacl ed £2ilures, Realizing
that plates with safety related attachzent Rave a ec=bined total of
p-cx._a ely 2,500 studs, the reinspectic results would suggest that
2ly approxizately two studs could De pcs:;latcd ta fail, Of course
.dcsc men studs may be located in areas of the plrce net affected dy
the attachment loacds, The point is that one canncc isclate one factor
independen: of others in the prodabilicy amalysis, Rather, the

.

probabiliny of a plate failure must comsider all faccors in concers,

t o zion is che possidilisy of the plate

ever exjeriencing cthe de sad, As one example, a significant
soptribusisa =2 the loads imposed on the slate is dzme to the seisxzic

. eveaz. Dr., Newmark, ia Reference 4 suggests that im cembiaing .hc
safecy margins used 0 identiiy the selismic event a=d the =ulcipli-
caticn of margins of safecy resuliing frcz the criteria and analysical
methods izpcosed, a probability that the strTucture will ever experience
the desizn loads =ay be in the order of 1078, A probabilicy of 107°
was coaservatively assumed ia the report “or this ecnsideration,

An equally impor

v
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In summary the probadilicty of a plate failure is the product of the
probabilicy of having an .ﬁ.:fcc:;ve stud, the probabilicy of the
plate with an assumed ineffective stud supporting & safety related
load, the probdabilic of that lcad exceeding the plate capacity due to
ac assumed adiacent ineffective stud, and the probability of the
attachmests load actually occurring.,

As provided .a Refirence 1, a total of 10 plates had =multiple sz
failures, Multiple stud failures on a given plate have no additional
effecs cn the probability analysis unless they occur on adlacent scuds,
Forr cccurrences of adjacent scud failures can be identified ZIrecm the
data., No case exists where more than two studs failed wichiz a stund
cluscer (the basis fcr design being a four stud cluster),

A2 analysis has not been - ducted to evaluate the probabilicy elfect
1f a two adjacent stud faiiure wer: considered, 3ased on scze sizple
comparisons we believe it is evideat that this consideratica will aet
substancially affcc. the resulss, The p:ababili:y com; "'a:::n tar a
two stud failure is similar to that g;ven a:cvo for a single st
failure, except that rzacher than consideriag th probcb:k;:y of 2
£ailed scud to the total aumber of studs irs_scted (P)) one =ust
compare it to the total avwber of stud clusters availadl+ 3ased on a
tocal of 81,673 studs, at least $4,573/4 = 20,418 stud ciusters exist,
Actually there are sczewhat =ore than this aumber of stud clusterss
available since slates with mcre than & sctuds have studs that ci. e
{3 more than one stud cluster, However, a sizmilar cqua. i“c’case in
the suzber c: cluster poss-b-..--cs for :\c pair of ineffective sctuds
alsc exists so that the effect is cssen.ia.lv selt-clact-l-_ o« IS
zesult is that P] becoues 4 1 cr less than l/4 the value
20,418 3,104
£or the siagle stud failure,

An increase in the probabilicy ?q will cecur, Although the calcu-
lazions have zot been gen era.cd :a eszablish =magnictude of this increase
firzly we believe it to be in the zeighborhood of a factor of 2 to &,
All other fastors remain essentially the saze as for a one stud failure,
The net result is that the probabilis) .a' slacte Zailure due T2 2
posculated :u...,.e s.-d failure is of zhe saze =aguictude (exponent wise)
as for a one stud failure i.,e,, %he increase in P3 is approxizmately

offse: by the decrease in ?,,

Since the pro.abilicy for a one stud fallure and a two stud failure o
au¢’tive, the overall probabilicy may at worst double., However &

* order of magnitude (exponent wise) remains essentially the saze as
presenced in Reference 1, - i

Ve gsulr yours,

b d
was e

v pgd. 1 Project Zfzineering Manager

ec: N. As Jetzick
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DETAILED PROCEDURE
FOR
TEST PROCPAM TO EVALUATE
WELDS OF ANCROR RODS AND STUDS

70 EMSBEDDED PLATLS

BECHTEL POWER CORPORATION

CAITHERSBURG, MARYLAND

Prepared dyv:

July 2, 1980

Revised July 11, 1980 A
Revised Aug. 5, 1980 2A

K. Parikh
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urpose of the Test Program

This prograzm s authorized bdy U-ion Electric Company to evaluate the per-
formance of weldzents which secure anchor rcds and studs onto embedded
plates. These tests will supplement Union Electric's report of the Accnp:-
ability of EZzbedded Plates dated March 10, 1978 (ULNRC=-238) and its findings.
Although the referenced report established that the welds on doth the man-
vally wvelded anchor rods and the machine welded studs insta_.ied in concrete
grior to June 9, 1977 were a "completely acceptatle” product, physical
:ests on a randec sanple of those ex=beds manufactured during that period
wvere regquested by the NRC. The test program is directed only at the eval-
vation of the welds between the studs and anchor rods to the plates.

The bdend tests as identified herein are be -z conducted for information
only. Tests of this nature are zot required oy the governing codes or
specifications, nor does such testing reflect loads imposed on the weldec
asse=bly by design intent. Therefore, failure of a w~eld during the bdend
test cannot of itself constitute a deterz=ination that the weld was not
suizable for the purpose intended by the design.

Description of the Test Program
The following tests will bde conducted:
.l Manually welded exzbeds .

From the 43 plates segregated and stored at the Callaway jobsite
twelve plates have been selected for testing. ix rods on six sep-
arate plates have been selected for dend te ~s. The specific rods
have been designated and their direction of oend specified by the
NRC. ix additional rods on six other plates were selected by Union
Electric for tension testing. The selections included ds havin
welds with :mcst apparent visual deviations. These sele..icns i1
be available for NRC reviev bofare :Hc test. Bend and tension test-
ing will be done at Lehigh Universi

o
"

Machine welded plates

Six plates, embedded in concreze pricr to June 9, 1977 shall de
{dentified at the jobsite and tested in place to a load not exceed~
ing the design load conditions (plus load tolerances). The plate
selections will ba reviewed by the NRC prior to testing.

e
[

Results and Repor:s

The testing will be witnessed at the icbsite and/or the labora:ory
by the perscns specified below or their authorized representatives.
A" repert, based on the tests, will be issued shortly thereafter.
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vrganizat -+ for the Test Progran

The following 1i.ts various entities and their affi*‘ated personnel involved

.1 the test program including their primary respoen ’ ll4ties, where applicabdle.

.

Union Electric Company

D. Schaell = Overall responsidility and coordinaticn with NRC
W. 2vanut = UT cocrdinator and witness for testing

K. Kuechenmeister = Field coordinator with DIC

. Povers = QA and witness for tosting

-

Nuclear Regulatory Comzission

E. Gallagher = Witness and cbserver :'T test progras;
A\ v

Review test prograz for acceptadbility to NRC

Bechtel Power Corporation
?. Diviak = ccordirater Setveen UE/NRC.
£, Thomas/A. Paganc - Tec.aical directiom, responsi le for the test set=up.

¥, Parikh = Overall coordinatcr for test program and repert.
wisness for the test program.

*

_ = Assistance In tle field test progran.
Furnishirg lador, materials and tramspertation
as required for the test prograa.

oy, Fisher and Dr. Slutter = Consultants; advise test set-up and test pro-
cedures and for conducting testing at Lehigh
Universizy and at the jobsite as vell as record-
ing and reporting all test results at toth
the laboratery and jobsite.
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Decalled Procedu.

Manually welded rods

From the 45 plates “‘solated and held in storage at the jobsite, twelve
plates designated herein shall be s“.pped to Dr. Reger Slutter, Lehigh
University, Departazent of Civil Enginez:‘ag, Fritz Engineering Lad-

(2]

oratory #13, 3ethlehem, PA 18015. The following plates and anchor
rods are to be used for the designated testing method.

Tension Tests Bend Tests
Z2412 Al6-19 Lef:. Red 45 P61l A3l=2 Rod #2
EP7Il A7-1SS Rod #5 EPSI] Ad2=2 Red #5
EPSil All-l Rod #5 EPSI! All=d6 Rod #9
EP4sid Al6=18 2¢:., Rod #12 EPSI] All=42 Red 710
EPL]2 Al6-18 Top, Rod 410 EP6l]l D24-] Rod #5
EP711 AT=223 Rod #6 EPSLL A24=2 Rod 21

Upon arrival at the test laboratory, the plates shall bde properly
stored in a secure place.

The anchor rods which are to be tested shall be visually exasined

for any dasage during the shipment. If the anchor rod or the 31" x 3"
plate at the end of the rod is found to be damaged, the overall co-
ordinator shall deterz=ine its suitadility for the test progras

The we.ds that are tested shall then be photographed from at least
two angles.

The 3" x 1" plates for the qualified bdolts shall be painted red for
the tensicn test and green for the bend test. At least one additional
anchor rod other thar tnose identified previously {n each category

shail be selected for use in refining the loading procedures. Thus,
seven bolts in each category are 'eCui.ed £or the test prograz. The
seleczicon process described above shall be performed in the prasence

of a consultant and the overall coo.dina::r. in the event the selaction
of an ancher rod for the test prograz has changed, the overall coor-
dirator shall notify Union Electric, before testing proceeds.

The selected anchor rods shall be isclated by cu::ing a nominal
4" x 4" square plate around each bol:. The initial "rough" cu:
of the zlate may be done by gas torch; however, the final cutti:
shall Ye done by sawing the plate under “he supervisicn of the
sultant. Precautions shall be taken o assur: that the weld at
juncture of anchor rod and the plate is nat affected dy the cutting
processes. -

The individual assemblies obtained shall be sequenti a..y aumbered
with a waterproof z:arker such that the aarks or tags will de vis-
ible during testing. A record referencing the asseably nuzbers to
the original plate numbers shall be maiantained dy the concailtant.
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Machine welded studs

The overall coordinator, with the assistance of field personnel,
shall select six plates which were embedded in concrerte prior to
June 9, 1977. The field coordinator shall obtain co’ries of mater-
ial certificates for the plates and concrete cylind~r test results
for tie applicable pours and forward them to t . ovecall coordinator.
The selection shall bde based upon accessibility to t e plates and
feasibility of moun-‘ng a test rig for the plates. Th: .elected
plates shall be sequentially numbered and a reccord of the assigned
nuzbe. to the designated plate nuaber shall be maintained by the

ield coordinator.

Ths testing riz, a 30-ton jack and accessories, and two dlal gages
to seasure deflection shall bde supplied by the consultants. Cer-
tified calidration records indicating the date of calidration for
the jack and associated instuzentation shall be given to the over-
all coordinator prior to %eiting.

A 1=1/2 inch diameter threa.ed rod of at least AST™ A-36 quality as

shown in Figure | shail Le welded to each plate near the center of

a four stud cluster as defined by the overall coordinator. The weld
shall be examined by the magnetic particle method prior to testing.

The attachzent shall be welded 24 hours prior tu -Ne actual testing
and care shall be exercised to ascertain that the a.:zchment is not

loaded by the cunstruction personnel prior to testing. For holding

the testing rig in place 4 expansion anchore 1/2 inch diameter and

"

4" long shall be installed as shown on Figure ! (See Specification
C-103A).

The testing rig shall be sounted on the expansicn aachors and firzly
secured in place. The jack shall bde installed con the threaded attach~
gsent to the plate and the hydraulic puzp shall be set on a table
next to the wall. {al gages shall be zounted by the ccnsultants

oen the plate at desirable locations. Load shall be increased grad-
ually on the plate and the deflection readings correspending to the
applied load shall be recorded. The maxizum applied load shall bde
at least the design load bdut shall not exceed the design lcad plus
15%. When the maxizum load {s reached, the final reading for the
de/lecticn shall be taken two minutes later and the load shall be
released. The test rig shall de moved to the next plate and the
saze procedure shall be contfnued.

The originals of cthe field results shall be signed by the overall
cocordinator s«nd the consultant. Photog~anhs and a video cassette
shall record the test progress.
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Note: Minor concrete spalling =z:ay occur during plate testing and
should not be considered an unusual occurreace.

Results and Report:

The recorded rusults shall be represented in a tabular snd a graphic format

in a report. The report shall be prepared by Bechtel with assistance froc
the consultants. The report shall include cenclusions of the test.
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Acceptance Criteria for wWelds
of Anchor Rods and Studs to

Embed Flates

Tension Test oo Aachor Rods (lLaboratory)

11 rods sele ted for testing 2re 1 iach in diameter. The design
load (allowable lcad) based or. a factor of safety of 1.6 (load Ilacter)
on these rods 15 13,65 kips zax’‘zuz for aa EPS11 plate. The desigz
load of 12.65 kips is related to the rated plate caracity of 75 kips
(iz actual use the saximuz load on aa EP5SLL plate embedded in
concrete prior to June 9, 1377 did not exceed 60 kips). The
velds bSecween the aschor ruds and plates shall be deemed acceptadle
{f the comnection carries a load of 13.65 kips without any sign of
distress, 1In any eveat the testing shall be carried out %o failur
as specified in the detailed procedure.

Pull Test on Mach.ne Welded Plates (Field)

The selected plates are EP512 and IPS12 ia ome or more fourestud
clusters.

For EPS12 plates the acceptance criteria shall be a 14,5 kip load apzplied

within a four-stud cluster without plate failure or plate deflection
more than l/e ineh, Similarly, EPSL2 plates shall be ceemed acceptadle
at a 29.2 kip load safely applied withia a foure tud cluster,
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Statement cf Prcblea

The testing pr

Company followi
evidence regar
and stués to »

a requcst by the NEC.,

s which were to de ersbedd

at

described herein was authorized by Union Electric
The tests furnished physical
ng the adequacy of we'.ds at the Jjunction of anchor rods
< ed i{a concrete.

The testin

prograz supplements a previcus study and report subzitted to the NAC

(=] +] M:Ch 10' 1973 (SCC vu.RC‘bBe)n

-
-

Descriptirn of Testicg

All tests were performed in accorda
for the Test ?rag:a_ to
Ezbedded Plates’ wt

July 17, 1580).

Six anchor rods selected by Unicn Elecsts

ic for
testel at Lehigh University on &ugust 6, 1530,

Tods vere bend tested to a 309 angle ar lehigh Universt

day. The rods chosen and di

With NRC concure

ance with the '"Detailed Procedures
aluate wWelds of Anchor Rods and Studs to
ich was subzitted to the NRC (see ULNRC-385 datad

tension testing were
Six addirionsl

scsher
ty on the saze

zaction of bend vere spccificd by the NEC.

nce six readily accessible ezbedied plates with

machine welded studs were selected at the Callavay jobsite by

Unicn Electric (D. Stecko and K. Kuechenzeister) a=d Bechtel (X, Par
testing Sy Caniel
test procedures

for tension tasting
Interma aal Corp.
and were tastad on Aup

The plates were prepared for
in accordance with wne progran
st 14, 1980,

All test results were observed and recorded by Dr,
ehigh University. D2r. Slutter also assisted with
test procedures and {apleméinta

representarive witaessed all tests.

Test Rasul:ts

Field data sheets of the test results and a grapnical

the data obtained inr the tession and bdend tests are

-~
-

The six bend tes:s were successiully completad
without any sign of visual distress or other

ve lds.

Joksitc tensisn tasts ou four EPS12
of 15 xips and twn EPFS12 ecaeddec plates tested to 2
indicaced that the embeds satisfactorily su

design lcads vere 14,5 kips and

deflec.ions were less than one tenth of

1

-l-

4
-

k)

R. Slutter of
the developzant ¢l
tion of the test program,

Az NRC

representation of

neludad in Appendix A,

Tension teccs on the six designeted rods sHoucd the capacities cf the

velds to be fairly close to the ul:::a:c trengsh of the rod material, and
significantly higher than the 13.65 kips -es.;ﬂa:cd {n the criteria f2r accep
bility of the welds., The ultizmate lcads on the six rods were found %o be
Jbetveen 46,2 and 51.5 kips.

an angle of 30+ degrees
detrimental effect on the

exbelded lates tested to a load

loau of 30 kips

ppore the i=pesed load
29.5 Kips respestively),

(note =
Recorded

the acceptance criteria.

cta-



Conclusions

Samples were selected for testing elther randncly (embeds at the Callavay
iobsite) or specifically (rods with the uosc undesirable visual weld
chiracterissics). All test results met or exceseded the design requirezants
and acceptance criteria and further Jesonstirate the scceptadbilicy of the
sub ject cabeds.

The tes:ting supperts the conclusions presented in the veport forward
ULNRC-238 dated Marsh 10, 1978 that the ezdeds at the C.llaway jebsi
are an acceptadle product.

ed by
te
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All other welds are examined in accordance with AWS D1.1.

ments c¢f the AISC Specification for Structural

:equ; a
sing ASTM A325 or A490 Bolts.

ats U

Examination of embedded anchor bolt materials used for RCS
component support embeds meets the requirements of Section
NF-2580 of the ASME Code for Class 1 cocmponent supports.

3.8.3.6.4.3 Erection

Testraints and embedded items are erected in accordance with
the following:

__.’ a. AWS D1.1 Structural Welding Code is used, except
that the gqualification of welders and welding op=-
erators may, alternatively, be in accordance with
ASME Section IX. In addition, weld procedures for
joining structural steel and sleeves used for
mechanical splicing of reinforcing steel may be
qualified in accordance with ASME Section IX. The
following exceptions are allcowed for welding between
anchor studs and plates smbedded in concrete:

Lo Vertical le¢ of weld may be up to 1/16 inch
sma_ler than that specified on drawings. £

- Unequal legs are permitted.

3. weld profile and convexity requirements for
these welds need not be imposed.

SN

An undercut of up to 1/16 inch for 10 percent
of weld length may be permitted.

o

tion for the Designm, Fabrication, and
cuctural Steel for Buildings Sections
are used without exception.

el U e 8
o
o w;m
wn o
t
mwmoO
t

ecificacion for Structural Joints Using ASTM
A490 Bolts 1s used without exception.

0
& s

L v
romn

wm
O m
M 'O

.

tolerances for pipe whip restraints, pipe
traint embeds, and RCS component support
€ 1n accordance with the following:

®'0 O

(1 M
g e gl p |
‘o

[

AISC specification for the Design, Fabrication,
and Erection of Structural Steel for Buildings,
for rolled plates and shapes

2. AWS Dl.1

assemcli

tructural welding Code for welded

0m wv
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