UNITED STATES
NUCLEAR REGULATORY COMMISSIu
WASHINGTON, D. C. 20555

MAY 28 1981

Mrs. Leo A. Drey
515 West Point Avenue
University City, MO 63130

Dear Mrs. Drey:

This is in final response to your letters of June 28, 1979, June 9, 1980, and
June 23, 1980, regarding the ambedded steel anchor plates at the Callaway
Nuclear Power Plant. FPrevious NRC letters that were sent to you on tnis subject
were dated October 30, 1979 and July 8, 1980. In addition, a copy of IE Repurt
50-483/80-14, dated September 16, 1980, was aiso sent to you. A final review
of this matter by NRC Headquarters staff has now been completed. While that
review was underway the Atomic Safety and Licensing Board for the OL proceeding
issued a Special Prehearing Conference Order (dated April 21, 1981). That Order
out;ines the petitions submitted, defines the intervenors and describes the
contentions that have been admitted for the hearing. Joint Intervenors'
Contention 1A stating that, "inadequate and incomp’ete inspection and testing

on embedded plates were performed during the plant's construction” has been
admitted. This contention will zssure Board review of the resclution of the
matter of embedded plates.

This reply will provide you with the staff position on this issue. While
preparing this response and the specific items in the enclosure, a review was
made of the various questions and concerns that you had expressed in the past
related to the embedded steel anchor plates that may not have been specifically
addressed. These items are listed and a response or the reference to a document
you have received previously is provided.

We hope that this information will satisfactorily answer vour questions and
conce.ns. Wwe are of the opinion that the questions and concerns related to
the concrete embeds installed prior to June 1977 at the Callaway facility have
now been resolved to the satisfaction of the staff.

Sincerely,

-
-~ O
-

gy (

Victor Stello, Jr., Director
Office of Inspection and Enforcement

Enclosure:
Specific Responses
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SPECIFIC RESPONSES

Isn't it possible that some anchor nlates embedded prior to June 1977 are
defective?

Yes. It was NRC's continuing concern about the integrity of the anchor
plates embedded prior to June 1977 that caused the initiation of the random
in-place test and representative test programs that were reported in IE
Inspection Report 50-483/80-14, dated September 16, 1980 (see 3rd paragraph
on page 6). Considering the small number of defective embeds detected by
the re-inspection and testing effort, the NRC has concluded that an equal
proportion of defects in instulled plates would be well within the tolerance
limits of the system design and no more special efforts are

required for the installed plates.

Is it possible to find and replace defective anchor embedments aiready
installed into the concrete?

The use of a visual examination is precluded when embedmcnts such as
these in question have, in fact, had the concrete placed around them,
unless destruction of the surrounding concrete and reinforcing steel
matrix is accomplished. No nondestructive techniques we are aware of
could, in this instance, be utilized to provide meaningful results.
Therefore, in this case, the first action we deemed necessary was an
examination of anchors not already embeided. We concluded that the data
obtained in July and August 1977, supplemented by some later “aformation
on embeds not yet cast in concrete, could be considered representative of
those anchors already embedded. Consequently, a destructive nrogram
would become necessary only after it was evident that the failure rates
in the ability iu ~arry and respond satisfactorily under load were too
high in a similar and representative sample. Wita high failure rates, it
would become necessary to execute extensive load tests or ccmplete the
removal of concrete to obtain samples on which to base a conclusion.
Although removal of concrete and replacement of embedments is possible,
it is a difficult task and requires close control and consideration of
the potential for additional damage. In the past, NRC has required the
removal of sowe very complex concrete structural components consisting of
many cubic yards of concrete. This situation was certainly not preciuded
in this case.

what assurance is there that anchor embeds not aiready cast into concrete
are renresentative of those &'ready embedded?

From the records available revealing that the anchor embeds had been
fabricated, inspected, released, and accepted under the same specifica-
tions, contract, and work procedures with the only variable being the
time the work was completed, we concluded that those units not yet
embedded were representative of those already embecded.

With regard to the results of inspections performed on manually welded
archor rods for embeds, did the NRC believe Daniel or Bechtel?
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A4. The reinspection performed by a team of inspectors consisting of personnel
from Daniel, Bechtel, and Union Electric Company, in order to identify
the cause for the original rejections made by Daniel, was accepted by
the NRC as representing the facts. The findings were discussed in IE
Inspection Report 50-483/80-14, dated September 16, 1980 (see pages 8
and 9).

Q5. Compare ASME, AWS and Union Electric criteria on weld undersize for
accepting manual welding of anchor rods for anchor embeds.

AS. As noted in the March 10, 1978 letter from Union Electric to which you
referred, the ASME Code does not apply to this type of safety-related
component. In referring to the ASME Code, the licensee was addressing
the ASME Boiler and Pressure Vessel Code, Section III, Division 1 which
addresses Class 1, 2 & 3 components, metal containments, component supports
and core support structures. These componeits do not include general
structural framing supports, of which these manually welded anchor embeds
consisted.

The compari<ons of AWS and Union Electric criteria were provided in IE
Report 50-483/80-14, dated September 16, 1980 (see page 7). NRC accepted
the criteria used by Union Electric.

Q6. What is the applicability of AWS D.1.1-75 for machine stud welding?

A6. As noted in Answers to Questions 6 and 7 of Attachment B, IE Inspection
Report 50-483/80-14, dated September 16, 1980, the above standard was
intended for application to machine stud welding and acceptance testing.

Q7. Are the reqguirements for the acceptance of machine stud welding un bridges
more stringent than those applied to nuclear power plants?

A7. The following comments are based on a comparison of specifications of the
American Welding Society (AWS D.1.1-75) and the American Association of
State Highway and Transportation Officials (AASHTO Interim Bridge Specifi-
cations for 1975). These listed items constitute the primary differences.

a. AASHTO allows welding when base metal is below 0°F but requires
preheating to 70°F and maintaining the base metal above 32°F during
stud welding. Two additional 45° angle bend tests are required per
100 studs.

AWS allows no welding when the base metal is Selow 0°F and imposes
additional inspection/test requirements when the base metal is below
32°F.

b. AASHTO requires the contractor to submit the following informa-
tion to the engineer for approval:

(1) name of manufacturer,

(2) detailed description of the stud and arc shield,
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(3) certification from the manufacturer that the stud has met
AASHTO qualification tests, and

(4) notarized copy of the gualification test report as certified by
the testing laboratory.

The purpose of the qualification testing is to prescribe weldability
and strength tests for & given type, size, and arc shield. If all
factors that could affect stud performance remain unchanged, such
initial qualification tests remain valid.

AWS does not require qualification testing, unless requested by the
engineer. Such a request would typically be done in the written
specification. The number of tests to be performed is left to the
engineer to specify.

- AASHTO production acceptance inspection for the first two studs on a
bear requires bending to 45°, whereas AWS reguires only a 30° bend.

d. AASHTO, as you indicated, requires that "each stud shall be given a
light blew with a hammer" a-d "any stud which does not emit a ringing
sound when given a light blow with a hammer,... shall be struck
with a hammer and Yent 15° from the correct axis of installation.

Studs that crar'. either in the weld or in the shank shall be replaced."

In summary it can be stated that there are only minor differences
belween the AASHTO Standard Specification for Higtway Bridges and
the AWS Structural Welding Code and that the AASHTC specification is
a bit more stingent, undoubtedlv because of the need for fatiaue life.
The two specifications/codes are intended for different types of
structures which undergo distinct service conditions. Fatigue is a
major concern in the use of studs in composite bridce design as a
result of the many load repetitions a bridge receives as opposed to
a building structure. It is NRC's position that the recquirements
placed on a licensee (in conjunction with use o7 the AWS Code) that
include operator training and qualification, quality control,
inspection, and correction of identified deficiencies are more than
adequate to assure the proper level of safety.

Will manually welded anchor rods with undersized welds be able to withstand
the maximum design load, vibration, and durability requirements?

The analytical calculations completed by the licensee as reported in IE
Inspection Report 50-483/80-14, dated September 16, 1980 (see page 8), as
well as the additional testing requested by NRC (see page 9 of the above-
referenced report), demonstrate quite clearly that the maximum design
load can be met. Tne load-strain curves that reflect the behavior of the
six specimens cut from actual anchor embeds clearly illustrate a ductile
behavior under load that provides the energy-absorbing capability for
response to dynamic loading. Vibratory locads with respect to fatigue-
related problems are not ccnsidered to be of sufficiently high numbers of
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repetitions for these embedded elements to be of significance. Durability is
not a major problem with these anchors since the backs of the embedded plate,
the weld and the anchor rods are embedded in concrete and are not subjected to
an adverse environment.

Q9. Have specifications changed to meet the deviations which were found?

A9. As noted in IE Inspection Report 50-483/80-14, dated September 16, 1980
(see page 7), certain revisions were made by the licensee as Revision 9
to Specification C-131. We do not know the motive for the change, but we
jave establi “ed the technical validity of the revision as noted in the
response to Question 8 herein.

Q10. A dangerous percentage of the manual and machine made welds are defective.

A10. During the reinspection of over 81,500 machine-welded studs on 7543 anchor
embedmenrts not yet instalied, only 0.08% of the studs failed the bend test.
It was / !.- found that 0.13% of the anchor embedments had more than one
stud failing during the bend test. Testing a sample of 2.5% of the embedded
anchors with machine-welded studs to design loads resulted in no signs of
distress or indications of inadequacies. There was no evidence to suggest
a difference in the frequency of studs failing the bend test on anchors that
were embedded or on those anchors that were not embeaded in concrete. Our
conclusion is that the failure rate to bend tests on individual machine-
welded studs was low and would not cause technical questions related to the
functioning of an individual anchor as shown by the in-place testing program.

We determined that 10% of tie manually welded anchorage rods remained in
question and required further study. The further study included actual
testing of individual welds of the anchur rod to the embed plate that were
cut from the group of anchor embeds that had bee- on hold since August of
1977. The welds sustained the ultimate failure loads of the base material.
Analysis of the weld deficiencies also indicated that the embedments as
built would sustain the design loads. There was no evidence to conclude
that manually welded anchorage rod to anchor embeds already cast in concrete
in June 1977 contained any different or more frequent weld deficiencies

than the group examined and tested.

Qur conclusion is that there is no danger in the manual or machine-made
welds in the anchors embedment cast into concrete prior to June 1977.

Qll. Does . “itel have a lack of faith in the ability of Daniel inspectors in
areas other than the inspection of manually welded anchor rods?

All. In this case, the Daniel inspectors were being more cautious than necessary,
so the problem they identified was brought to the attention of the licensee
who in turn obtained the design expertise of the engineering disci.lines
who resolved any safety gquestions to the satisfaction of the NRC. We are
unaware of any Bechtel concerns; however, we are certain that f there
were concerns, Bechtel would report them under 10 CFR 21.
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Q12. who bears the burden of proof regarding safety at the OL proceedings?

Al2. As defired in the NRC regulations, the burden of proof rests with the
licensee.
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Mr. Victor Stello, Jr., Director

0ffice of Inspection and Enforcement |
Nuclear Regulatory Commission |
Kastington, D. C. 20555 |

Dear Mr. Stello:

Rezenatly, yvou received a2 request from Mrs. Leo Drey of St. Louis,
Vissouri, requesting the status of 2 technical review of the Callaway
Nucleaxr Power Flznt, now uader coastruction in Missour:i. with regard to
fixtures Znstzlled in the concrete walls known as embeds.

Your hed indicated to Mrs. Drey that this review had been re-
scheduled. Therefcre, I am writing to request that you provide me with
any fusther Iznformation you might have with regard to your review of this
situation 2ad 2ay final deterrwinations you have made.

Thzok you for your attention to this matter.

- Yours very truly,
Richard A. Gephardt

RAG:%cf



Univessity City, MO 63130
. June §, 1980
Mo, Victar Stelle, Jr., Disectos
{4%ize of Ins; :ction and Enforceset
Nizleas Fezulztcry Comzission
Yashington, D.C. 23558

Deas M=, Stells:

Thoee yeass ags tocay an NRC inspecics auziting construction reccxds at the Callaway
F-amt here in Missousi noticed that exbedced plates with faulty stud welds had been
installed, 3y that tine asproximately five percent of 4he plant construction had been
cxzleted, and an estizated 400 esbeds had been installed. To qucie from page one of
the 5%, louis Post-Diszatch, Octobes 16, 157T:

"The most se—icus complaints, (Nusless Resulatosy) commission officials ine
cicated, involve the fixtuses installes in concrete walls to support the ends
ef load-beazins <igel beams, The fixiuses — termed 'embeds' because they ece
enbedced in = nfosced concrete — a-s siesl plates with shost steel studs
welded to cne ‘ace, like the bristles of a brush, They are mounted flush with
wall suzTaces, with the studs (or b=istles) extending inio the concrete so that
“heir exposed faces can serve as points of zitachment fos gizdexs and cthes
structuzal mesbexs, Should an emded tear loose f=om a wall, +the result could
be the callapse of an entize floc- o= Toof, consiruction expexts say."®

-
-

On Jume 28, 1573, shoztly aftes you became the dizectcr of the 0ffice of Inspection and
Enfocccement, and thoee hectic nonths afier +he Theee Mile Island azcident began, I wrote
to ask you about the embeds., You answered on Ocicber 30 2s followss:

TWith regesd Lo the stsel embeds et Callaway we have no new informetion 4o fose
ward to you on the matier until a ‘echnice) —eview is completed by the staf?,
Priozities on cther wark have prevenied the conpletion of the review, The review
has again been rescheduled and we hope 4o cozplete the project in 4he near

y & . Sl S
futuze. We will then respond to vous concezns.*

I &= w=ting today, seven months laier, 4o ask for the status of that review, and ¢o
stzile once 2g2in the concem many of us hese share about the embeds:

— 1T the embedded plates shipped in 1975 45 4he Callaway site from the Cives
Steel Campany (Eouverneur, New York: Puschase Ordes= £ 10456-L-131-2) were in
one big "pile” when constrmuction began; and

—= If hundseds of embeds from that pile were installed prdcs %o Juns 9, 1577, the
day an )NAT inspector found receo-ds indizating that faulty plates had al-eady
been installed, and the cday Unisn El
acditionz] plates; and

o -

cizic then issued oxdexsto stiop installing

n

i that summer, hundreds
of erbeds were repaired on site 2nd huns—eds mire were shipped back %o Cives
fee sepzdis e s=placements

— If, 2s the sesult of severzl months of spezia) inspecticns

— D25 IT NOT FCLLOW thet sore of the gmbhess installed prios to June 9, 1§77

— ne =, » WBY
alsc covtain Taully stud welds?
That is, steel exbeds fai=izated #t the sa—e “ine and place a2s those found defective s=e
sTill in the wells of the lowes levels 2+ Callaway, supposedly suppoTiing whcle €loa—
systiems and cther ooitizal struciusal mesbe=s, 0OF pa=ticular concemn are those pletes on
nich the stucs wese weldes mechanically —— that is, in ine fastes, more econcmizal way
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