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Applicant has moved, in three separate motions, for summary dUsposiliN. GS '
% f, .

of

' three portions of Joint Intervenors' Contention One (part I.B (concrete cracks), part

I.D (Concrete Cover) and part II.A.1 (SA-358 Piping)). The NRC Staff has moved, in

four. separate motions, for summary disposition of the same three portions of Contention

One, plus a fourth portion, part I.A (Embedded Plates). , Joint Intervenors oppose all

seven motions. .

This Answer is Joint Interver. ors' opposition to all seven motions for summary

disposition. The general and legal arguments apply to all seven u.,tions. Due to

limited resources, however, Joint Intervenors are able to respond to the specific factual

statements and a pments of Applicant and Staff only with respect to part II.A.1, SA-

358 Piping and part I. A, Embedded '-lates.

Joint Intery e er's Answer contains the following sections, af ter this Introduction:
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II. GENERAL AND LEGAL ARGUMENT

Joint Intervenors contend that the Applicant and the Staff have improperly

divided Contention One into separate parts. Contention One. is titled " FAILURE ' OF

TIIE QUALITY ASSURANCE PROGRAM" and alleges:

durveillance and inspection functions of Applicant Union
Electric Company, and others, including Bechtel Power Corp. (lead
architect / engineer), Daniel International Corp. (construction
contractor) and Code Authorized Nuclear Inspectors, failed to
ensure the quality of safety-ielated material, structures, systems
and components through all phases of their fabrication,
construction, . testing and inspection contrary to the quality
assurance criteria of 10 CFR Part 50 Appendix B. Many vendor-
supplied components were on the construction ' site and were
approved for installation before code-defined deficiencies and
nonconformances were identified. During construction deficiencies
and nonconfccmances were accepted against code requirements.
With ut effective surveillance and inspection by the Applicant,
and others, of material suppliers, component vendors, and
construction contractors, all safety-related material, structures,
systems, and components must be considered of questionable
integrity. Because effective surveillance and inspection were not
performed, the safe operation of the Callaway Plant is in jeopardy
and should not be licensed.

Contention One then cites several "[dJ eficiencies and nonconformances which evidence

the failure of the quality assurance program," including the four items upon which

Applicant's and Staff's motions are based.

Joint Intervenors' Contention One alleges that collectively, the deficiencies dnd

nonconformnnees add up to a failure of the quality assurance program. Each of the
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beficiencies and nonconformances cited in Contention One raises a question as to overall

safety. The broader issue is the adequacy of the Applicant's quality assurance program.
>

The health and safety of the public is one of the foremost considerations in

the issuance of an operating license. This Board must determine, inter alia,

Whether there is reasonable assurance: (i) that the activities to
be authorized by the operating license can be conducted without
endangering the health and safety of the public . . .

10 C.F.R. S2.104(e)(3). To ensure this, qual sssurance criteria were promulgated by

the NRC, to be followed during the plant's construction, "to provide adequate confidence

that a structure, system, or component will perform satisfactorily in service." 10

C.F.R. Part 50, Appendix B, Introduction. Joint Intervenors argue that there is not

that adequate assurance here. Even if in isclation, each part of Contention One may

not seem to present significant danger to public health anu safety, together the parts

of Contention One raise a greater, overall question relating to the adequacy of the

Applicant's quality assurance program. As the Atomic Safety and Licensing Board

stated in Virginia E!cetric and Power Co. (North Anna Nuclear Power Station, Units 1

and 2) LBP-77-68, 6 N.R.C.1127,1159 (1977), in discussing the staff's investigation of
,

alleged deficiencies in construction:
,

[T]he Staff concluded that the substantial allegations, when
considered alone, were of minor significance, but, collectively,
they indicated the need for improvements.

This is precisely Joint Intervenors' point. Numerous substantiated failures, or even

questions, as to the adequacy of the Applicant's quality assurance program, serve to

illuminate the inadequacy of the Applicant's program as a whole, a program intended

to assure adequate confidence of satisfactory performance but failing to sustain even

that fairly low standard. The possible result here - endangering the public health and

the public safety - is a high risk to take.

Joint Intervenors in this case are not alone in their concerns. In llouston

Lighting and Power Company (South Texas Project, Units 1 and 2) CLI-80-32,12 N.R.C.

--. _ _ , - _ ,,_, _ . .- _ __ _.. _ _ ~ _ _ ., - _ , _ _ _ . . - _ _ - . _ . _ _ . _ _ , - _
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281 (1980),. the Commissioners addressed certain concerns of intervenors regarding

safety-related construction activities. In Houston, there had been a finding of numerous

The(twenty-eight) items of noncompliance illustrated by approximately fif ty incidents.

- Company identified six " root causes" for the items of noncompliance,-promising to

remedy them. An observation made by the Commissioners in that proceeding is

extremely pertinent to the matter in controversy here. In responding to the Company's

six " root causes," the Commissioners stated:

While identification of these " root causes" may be helpful to an
analysis of the problems at the South Texas PrcJect, they might
also be said to raise a question of overriding significance: are
these problems symptoms of some other and more basic
deficiencies?

12 N.R.C. at 285, n. 2 (emphasis added). Here, Joint Intervenors assert that- their

contentions are merely " symptoms" identifying the basic deficiency - Applicant's

inadequate and ailing quality assurance program.

The Nuclear Regulatory Commission's provision for summary disposition as to

matters involved in NRC proceedings is*available when the moving party can show that

10 C.F.R. S2.749. This provisionthere is no genuine issue lo be heard on any matter.

is similar to the Federal Rules of Civil Procedure Rule 56, providing for summary

judgment. Decisions interpreting Rule 56 can aid in the interpretation of the standards

in evaluating a motion for summary disposition. Alabama Power Co. (Joseph M. Farley

Nuclear Plant Units 1 and 2), ALAB 182,7 A.E.C. 210,217 (1974). Decisions interpreting

Rule 56 help, but the NRC rule specifically governs. The pertinent statutory language

requires the presiding officer to examine six different types of documents, as a whole,

in order to reach a decision.

.
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The sesiding officer shall render the deeijian sought if the filings
*

in the proceedings, depositions, answers ' to interrogatories, and
admissions on file, together with the statements of the parties
and the affidavits, if any, show that there is no genuine issue as
to any material fact and that the moving party is entitied to the -
decision as a matter of law. - 10 C.F.R_ S2.749(d).

Case law has established some basic guirlelines regarding the NRC rule and

Rule' 56. Summary judgment is only authorized Where it is quite clear what the truth

is and where no genuine issue remains for trial. Public Serice Company of New

llampshire (Seabrook Station, Units 1 and 2) Lf,P-74-36, 7 A.E.C. 877, 878 (1974). The

record is to be viewed in the light most favora31e to the party opposing the motion, and

it is not necessary that the opposing party show that it would prevail on the disputed

factual issues, but only that there exist such issues to be tried. & The burden is
:

clearly on the moving party. Adickes v. Kress and Co., 398 U.S.144,157 (1970). This
_

is the general rule of the NRC 10 C.F.R. S2.732. The party opposing 'a motion for
i

summary disposition cannot " rest upon the mere auegations or denials of his answer,"

10 C.F.R. 52.749(b), but this does not mean that it is necessary for the opposing party

to provide supporting evidentiary material.

These provisipns [10 C.F.R. S2.749(b) and Rule 56(e)], without
more, could lead one to believe that, if a motion for summary
judgment is supported by evidentiary n.aterial on the relevant
' issues and the opponent of the motion does' not respond withF

evidentiary material to the contrary, the motion must be granted.
This thesis was advanced by respondent in Adickes v. Kress and'

Co., [398 U.S. 144, 159 ] . The Supreme Court dealt with it in
j_ the following way: (footnote omitted)

This argument does not withstand scrutiny, however, if both
the commentary on and the background of the 1963
amendment conclusively show that it was not intended to
modify the burden of the moving party under Rule 56(c) to
show initially the absence of a genuine issue concerning any
material fact. The Advisory Committee . ,, in a comment'

directed specifically to a contention like respondent's . . ,,
stated that "[w]hele the evidentiary matter in support of
the motion does not establish the absence of a genuine issue,
summary judgment must be denied even if no ooposing
evidentiary matter is presented. (Emphasis in original.)

,

3

,
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Cleveland Electric Illuminating Compaav (Percy Nuelcar Power Plant, Units 1 and 2),

ALAD-413, 6 N.R.C. 741, 753-754 (1977). The burden on the party moving for summary

disposition is great. Joint Intervenors contend that Applicant and Staff have not

sustained that heavy burden.

III. SA-558 PIPING

A. Statement of Material Facts and Argument in Support of Part II.A.1 (SA-

358 Piping -

Both the Applicant and Staff seek summary disposition on Contention One,

Failure of the Qir.lity Assurance Program _; Part II, Substnndard Piping, paragraph A,

Material Manufacturing Deficiencies; subparagraph (1), which concerns "a substandard

piece of ASME Class II SA-358 piping which has been installed in the emergency core

cooling system."

Contention One states, " Surveillance and inspection functions of Applicant Union

Electric, and others . . . failed to ensure the quality of safety-related material . . .

contrary to the quality assurance criterja of 10 CFR Part 50 Appendix B."

Neither the Applicant nor the Staff address any of the quality assurance criteria

of Appendix B. For that reason alone, their motions must be denied.

The specific Appendix B criteria, related to Part II.A.1 with which the Applicant
1

has failed to comply are listed below along with the facts to substantiate noncompliance.
;

i 1 Contrary to Criterion IX, radiographic indications of rejectable weld

defects were jud ed acceptable and not repaired. Facts in support of this part of thee

|
l

contention are quoted directly from a Notice of Violation, addressed to Union Electric

Company, dated 6/25/81, and signed by James G. Keppler (Director, NRC Region III)

(Exhibit 1)l-

|
|
:

1 Document; identified as " Exhibits" are bein;; submitted ivith this Answer.
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10 CFR Part 50, Appendix B, Criterion IX, states, " Measures
'

thl:1 be established to assure that special processes, including
welding, heat treating, and nondestructive testing, are controlled
and accomplished by qualified personnel using qualified procedures
in accordance with applicable codes, ~ standards, specifications,
criteria, and other special requirements."

Pipe piece No. SP, part of the accumulator discharge line
from accumulator TEPOIA, was manufactured to material
specification ASME SA-358. Specification SA-358 requires
"Radiographie Examination in Accordance with . . . ASME . . ."
Section I, Paragraph PW-51

ASME Code, Section I, Paragraph PW-51 states " Sections of
weld that are shown by radiography to have any t ^ .he following
types of imperfections shall be judged unacceptable and shall be
repaired . . ."

51.3.1 Any type of crack, or zone of incomplete fusion
or penetration.

Contrary to the above, on March 6,1981, the inspector
determined from review of radiographs of the seam weld on pipe
piece No. SP at film location markers 13-14 that the film indicated
apparent incomplete fusion and excess reinforcement and yet the
pipe piece had not been judged unacceptable or repaired.

2. Contrary to Criterion IX the longitudinal seam weld for pipe piece No.

SP, cited above, was not accomplished, according to the qualified procedure or the

applicable code. The welding procedure used to manufacture the pipe and the ASME

material specification require a double welded joint, which is defined as a weld made

from both sides. The evidence indicates that in some portions of the pipe all of the

weld metal in the finished weld was deposited or formed from only the outside of the

pipe, making those portions of the weld a single welded joint, which is defined as a
a

j weld made from only one side.

10 CFR Part 50, Appendix B, Criterion IX, states, " measures shall be
,

.3tablished to assure that special processes, including welding, heat treating, and

nondestructive testing, are controlled and accomplished by qualified personnel using

qualified procedures in accordance with applicable codes, standards, specifications,

criteria, and other special requirements."
,

!

.

.y. - ..,y- , . . . g ,,,--==--y,



.

.

'

The subject pipe piece was manufactured in accordance with the ASME,

:

material specification SA-358, Class 1, which states in paragraph 1.3.1, " Class 1 - Pipe

shall be double weldea. . ." (Exhibit 2).

The welding procedure used in manufacturing the pipe is described in

NRC IS Report No. 50-483/81-04 (submitted by NRC Staff with its motion) as follows:

The original pipe piece was manufactured (plate bent and
senm welded) at ARMCO Steel Corporation, Advanced Materials
Divisio.1, during late 1977. Stainless steel type 304 in the form
of ASTM specification SA-240 plate and Weld Procedure No. 5,
Revision 1, were utilize i Weld Procedt.re No. 5 is a submerged
are welding (SAW), doubl> weld, full automatic weld procedure.
In this procedure, the int.er pipe diameter weld is mude first,
consisting of one pass, the seam is then backgouged, examined,
and welded with one or mere weld passes.

The evidence indicates that contrary to the above procedure a pass

from the outside of the pipe melted through the single pass made on the ir. side. A

portion of the melt-thru sagged down into the pipe causing excessive reinforcement.

Documented evidence of this is as follows:

The affidavit of William Key, submitted with the NRC Staff motion

for summa y disposition on this issue ' states, "I reviewed the shop radiographs of the

seam weld. In one location, I identified some drop through in the root." Drop through

in the root could only have occurred by a pass from the outside of the pipe melting

through and consuming the single, back gouged pass, made on the inside of the pipe.

An exp~rienced weldor and an eye witness of the defect in the pipe

piece describes the weld in Exhibit II attached to IE Report 50-483/81-04 in the following

manner, "The weld appeared to be a single welded butt joint in which the root pass

had fallen through. By fall through I mean that the internal weld bead drooped down

or protruded into the pipe an excessive amount and did not fuse uniformly into the

plate surface."

3

_ - - _ _ _ _ _ _ _ _ _ _ _ _ _ , _ , . _ - - . . _ _ _ _ _ . - . . _
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NRC IE Report No. 50-433/80-10 secepti " fall through" to the.

,

extent that it uses the term parenthetically when referring to excess reinforcement

(See pages 2 and 6).

The Applicant seeks to refute these facts with the following statement,

in the Affidavit of Michael F. Stuchfield:

; Burn-through during the process of weMing from the outside could
not have caused this overlap condition. Burn-through is a condition
where a total pass; .re of molten materal occurs through the root
of the weld, causing slag and -weld metal to adhere to the inside

i surface in a totally unacceptable condition, from both a visual
and radiographic point of view.

.

The A.nerican Welding Society publication titled " Welding Terms and

Definitions," ..SW A3.0, defines burn-through as, "A term erroneously med to ' denote

excessive melt-thru or a hole." (Exhibit 12).

Mr. Stuchfield, in using an erroneous term, does not account for melt-

thru in which a hole does not exict. In a condition only involving melt-thru slag could

not pass f'om the top of the weld to the bottom. In using the term " burn-through"

Mr. Stuehfield is apparently speaking of ,a conditicn involving a hole and is not addressing

the " drop through" identified in the William Key afffidavit or the " fall through" identified

by an experienced weldor.

The Affidavit of Joseph V. Laux, submitted by Applicant, paragraph 5,

states, "An excess weld reinforcement height of 3/16 inch was measured. The length

of weld involved was approximately 6 inches, with a width of approximately 2 inches.

The total weld surface area affected is 12 square inches."

The weld described by Mr. Laux is supposed to be a single pass that

could not be 2 inches wide as he claims. By comparing the height of the weld with

the width in photographs anyone can see that the weld is not - much over 1/2 inch in

width. NRC IE Report No. 50-483/21-04 (page 4) states, " Review of vendor radiographs

indicated that one approximately four inch area of the pipe r ee . . .' containedN

9

_
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excess weld reinforcement rot 12 inches. 'le.. Laux's statement indicates that he did,

not see the inside of the we.d in question and did not understand the welding procedure.

3. Contrary to Criterion XV a nonconformance involving a minimum '<all
y

violation (Nonconformance Report No. 2SN-0496-P (Exhibit 3)) m not dispositioned in

accordance with documented procedures when the cause of tl a nonconformance was

identified by an inspector rather than the Project Discipline Engineer.

Criterion XV states, ", Nonconforming items shall be reviewed and

accepted, rejected, repaired or reworked in accordance with documented precedures."

Construction Procedure AP-VII-02, Exhibit A, page 3 (Exhibit 4), in paragraph 10, states,

"Cause of Nonconformance and Action to Prevent Recurrence - The Project Discipline

Engineer shall identify the cause of the nonconformance . . ." (exphasis in original).

NRC IE Report 50-483/81-0 4, page 16, paragraph 17.b. states, "In the 'Cause of

Nonconformance and Action to Prevent Recurrence' on the NCR, the QC inspector

stated (in part) ' ovality in pipe not recognized by vendor prior to machining counter4

ore.' This was the inspector's conclusion . . ." (emphasis added).

4. Contrary to Criterion XV Deficiency Report No. 2SD-0699-P (Exhibit 5)

does not define the caus'e of the nonconformance as required by documented procedure.'

Criterion XV states, " Nonconforming items snall be reviewed and

accepted, rejected, repaired or reworked in accordance with documented procedures."

| Construction Procedure AP-VII-02, paragraph 4.4, page 12, (Exhibit 6) under the heading

PROJECT DISCIPLINE ENGINEER, states, " Define the cause of the deficiency . . ."

Deficiency Report No. 2SD-0699-P (Exhibit 5) gives no indication or statement to

indicate the cause of the deficiency.
I

5. The nonconformances of overlap and excess reinforcement cited in

Nonconformance Report No. 2SN-0501-P (Exhibit 7) were errantly dispositioned contrary

to documented procedures when Bechtel returned the report without disposition and the
.

report was superceded by Deficiency Report No. 2SD-0609-P.
I

i
10

|

!
I
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Criterion XV states, " Nonconforming items shall bc reviewed and

accepted, rejected, repaird or reworked in accordance with documented procedures."

Construction Procedure AP-VII-02, page 2 (Exhibit 8) differentiates NCR's and DR's in

,

paragraphs 3.4 and 3.5 as follows:
i

3.4 - Nonconformance Reports (NCR's) shall be used to document
material nonconformances which are dispositioned "USE-AS-
IS" or " REPAIR." All NCR's required Lead A/E approval
or, if NSSS equipment is involved, approval by the NSSS A/E.

,

3.5 - Deficiency Reports (DR's) shall be used to document
material deficiencies (including procedural violations or
quality-related prblems) that are dispositioned " REWORK"
or " REJECT FOR THIS USE". DR's do not require Lead
A/E approval and are considered approved when all required
Daniel signatures are obtained.

1 The Deficiency Report may also be used to initiate
correction of either suspected or actual deficiencies in
supplier materials or equipment in accordance with the
provisions of Reference 2.11

} The Glossary to AP-VII-02, Appendix I, page 1 (Exhibit 9) defines " repair" and " rework"

as follows:

Repair - A disposition which is imposed when it can be er. ' lished
that a nonconforming elaracteristic can be restored to
a condition such that the capability of the item to
function reliably and safeiy is unimpaired even though
that item still may not conform to the original
requirement.

Rework - A disposition which is imposed when it can be
established that a nonconforming item or activity can
be made to fully conform to a prior specified
requirement. Nonconforming items (materials) shall be
dispositioned as " Rework" wnen conditions 1 and 2,*

condition 3 below are satisfied.

1. Correction of the r.onconforming item can be
accomplished by using the same or equivalent,

processes specified in the drawing and specification
requirements.

,

2. The end condition of the item will be unchanged
fr >m that specified in the drawing and specification
requirements; particularly, regarding physical or

.

chemical properties, and especia!1y st-ess/ strain;
~

properties.

11

,

. . . _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ . . _ _ . _ _ . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ _ .
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3. When provided for in the opplicable' specification,
*

correction of the nonconforming itect can be
accomplished using a procedure which has bee 1
approved by the responsible decign organization.

Both repair and rework require that specific conditions 'can be

established." When NCR 2SN-0501-P was superceded by DR 2SD-0699-P the onus of

responsibility to establish the conditions for a DR rework disposition was placed by

Daniel International Corp. onto Bechtel. The NCR states under the heading " Statement

of Corrected Ac tion," "This NCR is superceded by DR #2SD-0699-P per Bechtel

disposition (See attach B) which states this is not a NCR category item."

Bechtel's disposition and letter to support it do not establish that the

items are not NCR category items or that they are DR items, contrary to AP ' .

NRC 13 Report 50-483/81-04 states, on page 9, as follows:

The Nonconformance Report (NCR 2SN-0501-P) documenting
overlap and excessive reinforcement was also sent to Bechtel for
disposition. By letter dateo June 1,1979, the report was returned
by Bechtel to the Callaway site without disposition. The reason
for this action was a conclusion that the observed et nditions did
not " fall under NCR category." It should be noted that to return
a Nonconfccmance Report without disporition is not equivalent to
a disposition to "use-as-is." Such a resporae can indicate that
(1) the NCR is.in error, or (2) disposition oy other means such as
a Deficiency Report is more proper.

| The June 1,1979, Bechtel letter addresses both observed
nonc >nforming conditions, excessive weld reinforcement and
overl.'p (See Exhibit B of Investigation Report No. 50-483/80-10).
The paragraph regarding reinforcement height requirements
appearu to be incorrect in that it references sections of ASME
III, whereas Paragraph 5.2.3 of material specification ASME SA-
358 should have been identified as the applicable specification
tor a vendor weld, allowing 1/8 inch of reinforcement.i

The paragraph in the June 1,1979, Bechtel letter regarding
overlap contains an incorrect observation that material
specification ASME SA-358 references ASME Section VIII,

i' Paragraph UW-51(b). SA-358 refe ences aSME Section I,
Paragraph PW-51. The reference to ASME Section Vill is likewise
in error as Section VIII does not pertain to the piping covered
by Section III. Elewever, the wording of ooth Sections is virtually
identical (the Code of ten duplicates Se tions) and neither refers

; to " overlap" as a rejectable condition for radiography. Th4 error
~

is not considered significant. What was significent was the
'

apparent acceptance of overlap as a weld condition.

12

;
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and -

[I] t is of concern that the Architect-Engineer's failure to
disposition the Nonconformance Report reflected a
misinterpretation of Code requirements.

From these facts we conclude that the condition required by AP-VII-

02 to establish a DR disposition was not met and thct the nonconformances involved

were not repaired or reworked in accordance with documented procedures as required
by Criterion XV.

6. Weld defects identified through photographs of the weld as fissures or

cracks were not identified as a nonconformance contrary to Quality Control Procedure

No QCP-508, Appendix I, and 10 C?R Part 50, Appendix B, Criteria IX.

Criterion IX states, " Measures shall be established to assure that special

processes, including welding, heat treating, and non-destructive testing, are controlled

and accomplished by qualified personnel using qualified procedures in accordance with

applicable codes, standards, specifications, criteria, and other special 'cequirements."

Quality Control Procedure No. QCP-508, Appendix I, Visual Inspection

-- Acceptance Criteria for ASME Sectio * III, page 6, Criterion 8 states, "No cracks."n

IE Report No. 50-4r/81-04 states on page 4, "Three photographs of

the internal weld condition prior to grinding were still available in a QC inspector's

file. These three pho'agraph: clearly show excessive weld reinforcement and overlap,

with two fissures or cracks in the creen reinforcement (Exhibit X)."

None of the nonconformances or deficiency reports related to this pipe piece

cite cracks or fissures as a defect, contrary to Quality Control Procedure QCP-508
and Appendix B, Criterion IX.

7. Melt-thru is a condition adverse to quality when it exposes a weld

puddle to the atmosphew, yet contrary to Criterion XVI no measures are established

to assure identification of inis deficiency.
.

13
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Criterion UI states, in part, "\leasures shall be established to assure

that conditions adverse to quality, such as . . . deficiencies, defiations, defective

material . . . and nonconformances are promptly identified . . ."

Section 2, above presents evidence that melt-thru did occur in the pipe

piece in question.

The Union Electric answer to the Joir.t Intervenors' Interrogatory No.

26(d), second set, states, "Expocure of the wet 6 ;ndole to the atmosphere could affect

the mechanical properties." If the mechanical properties were adversely affer ted by

exposing the weld puddle to the atmosphere there are no specific criteria for ide.itifying

such a condition within the Construction Procedures, contrary to Criterion XVI,

B. Response to Applicant's Statemen' of Material Facts on Part II. A.1 (SA-

358 Piping)
.

1. Disag. ee. The Applicant has misstated the contention for which it

seeks a summary disposition by omitting the first portion of the contention. The full

title of the contention in question is Contention Number 1, Failure of the Quality
,

Assurance Program; Part II, Substandard Piping; paragraph A, Materi l Manufacturinga

Deficiencies; subparagrahh (1), which concerns "a substandard piece of ASME Class II,

SA-358 piping which has been installed in the emergency care cooling system."

Contention Number 1 states, " Surveillance and irspection functions of

Applicant Union Electric, and others, including Bechtel Power Corp. (lead

architect / engineer), Daniel International Corp. (construction contractor) and Code

Authorized Nuclear Inspectors, failed to ensure the quality of safety-related material . . .

contary to the quality assurance criteria of 10 CFR Part 50 Appendix B." The specific

Appendix B criteria, related to Contention Number 1, Part II.A.1, with which the

Applicant and its designees have failed to comply are Isited above in the Statemen of

Material Facts and Argument in Support of Part II. A.1 (Sa-358 Piping).
.

2. Agree.

i

l
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3. Agree.

4. Agree.

5. Agree.

6. Agree.

7. Disagree. The actual ovality has not been determined. Ovality is

determined by subtracting the minimum diameter from the maximum outside diameter.

The only accurate measurements of the pipe diameter were taken in four unspecified

planes in one location on the pipe. (NRC IE Report No. 50-483/81-04, para. 16;

submitted tv- NRC Staff with its motion). Tha maximum and mimimwu diameters may

have been located in an unmeasured plane. The pipe s.as judged acceptable by 0.14%

or 0.0155 inches, the approximate thickness of five sheets of typing papr. The

unmeasured planes in this ten-inch pipe could easily be 0.0155 inches longer or shorter

than the maximum or minimum diameters . measured in four planes.

8. Agree.

9. Disagree. Joint Interve'nors disagree with the statement that, "It would

not have been significant, however, if the excess reinforcement had not later been

removed . . ." This statement is in contradiction to NRC IE Report No. 50-483/81-

04 which states on page nine, "the weld reinforcement defects, if uncorrected would

have been an unacceptable condition."

10. Disagree. The Daniel NCR No. 2SN-0501-P (Exhibit 7) on the pipe in

question was returned by Bechtel without disposition because Bechtel erroneously judged

the defects "not an NCR category item." Because of Bechtel's action, Daniel issued

a superseding deficiency report (DR) (Exhibit 5) which identified the " overlap" as " poor

fusion." The Daniel DR was the documentation for the actual rework done on the
;

weld and should be referred to concerning the identification of the defect. The " overlap"

described on the NCR should also be referred to as " poor fusion," as identified on the DR.

,.

- _ _ _ - ._ ,
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In nn attempt to probe the quality assurance and quP.lity cont"ol

procedures used by Bechtel to disposition NCR's such as NCR No. 2SN-0501-P here

referred to by the Applicant, Joint Intervenors requested a copy of the N certifieste

holder's Quality Assurance Manual (Document Request No. 55, second set). Bechtel is

the N certificate holder for the Callaway plant. The Joint Intervenors were informed

by . the Applicant that the Applicant did not have " possession, custody or control" of

Bechtel's Quality Assurance Manual (in response to the document request). Without

access to this document neither the Joint Intervenors nor the Applicant nor this Board

can fully evaluate Bechtel's disposition of NCR No. 2SN-0501-P.

Joint Intervenors also disagree with the statement, "The overlap

apparently was excess weld material which had rolled over onto the surface of the

pipe material." This statement is in contradiction to the affidavit of William Key

submitted with the NRC Staff's motion for summary disposition, which described the

overlap / poor fusion condition as " drop through."

12. Disagree. This type of weld imperfection (overlap / poor fusion) is

correctly called " incomplete fusion" wfien it is identified on radiographic film and is

contrary to ASME Sectio *n I, para. PW-51, w ich is applicable to radiographed SA-358

material. (See Notice of Violation addressed to Union Electric Company dated June

25, 1981, and signed by James G. Keppler; Exhibit 1.)

13. Disagree. " Burn-through" is defined in the American Welding Society

publication, " Terms and Definitions - ASW A3.0," as "An erroneous term to describe
<

melt-through or hole." (Exhibit 12). This evidence is presented in the Statement of

Material Facts and Argument in Support of Part II.A.1/7-358 Piping), supra, paragraph

2.

14. Disagree. Joint Intervenors di* ee with the statement, "A slight or

momentary variation in any of these parameters would cause the overlap condition."

While a general overlap condition may be caused by a variation in parameters, the

1G
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particular overhp-poor fusion in this u.Jance was accompanied by excess reinforcement

and fissures or cracks. The total condition of the weld indicated melt-thru which would

be caused by a slight or momentary variation of welding parameters. See Statement

of Material Facts and Argument in Support of Part II.A.1 (SA-358 Piping), supra,

paragraph 2.

15. Disagree. The presence of melt-thru would expose the weld puddle to

the air. Such an exposure would affect the structural integrity of the weld joint. The

evidence of melt-through is contained in the Statement of Material Facts and Argument

in Support of Part II.A.1 (SA-358 Piping), supra, paragraph 2.

j That exposure to air would effect the structural integrity of the weld

joint is confirmed in the Applicant's response to Joint Intervenors' interrogatory no.

26d, second set.

16. Disagree. The overlap / poor fusien and excess reinforcement v 2re not
i

repaired by Daniel. The Daniel DR states that the weld defects were "rewo'ked," not

" repaired." .

The simple removal of excess material by localized grinding did not

change all of the weld metal affected by exposure to air. (See item 15 above.)

17. Disagree. The inspections and tests made did not evaluate the

mechanical properties of weld metal affected by exposure to air. The inspections and
,

tests made are therefore insufficient grounds for saying that there are no defects in

the reworked weld.

18. Disagree. flydrostatic testing does not nullify previous 10 CFR 50

Appendix B and ASME Code-required assurances of quality and structural integrity. If

the pipe piece was not welded in accordance ' with a qualified procedure and

j n*nconformances were not dispositioned according to documented procedure, as evidence

indicates, then the pipe's integrity is clouded irrespective of hydrostatic test results.;

I
See Statement of Material Facts and Argument in Support of Part II. A.1 (SA-358 Piping).

i

|
<.
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C.
Resnonse to NRC Staff's Statement of 'laterial Facts on Part IIA.1 (SA-
358 -Piping)

1 Disagree. The NRC Staff has misstated the contention for which it

seeks a summary disposition by omitting the first portion of the contention. The full

title of the contention in onestion is - Contention Number 1, Failure of the Quality

Assurance Program; Part II, Substandard Piping; paragraph N Material Manufacturing

Deficiencies; subparagraph (1), which concerns "a substandard piece of ASME Class II,

SA-358 piping which has been installed in the emergency core cooling system."

Contention Number 1 states, " Surveillance and inspection functions of

Applicant Union Electric, and others, including Bechtel Power. Corp. (lead

architect / engineer), Daniel International Corp. (construction contractor) and Code

Authorized Nuclear Inspectors, failed to ensure the quality of safety-related material . .

. contrary to the quality assurance criteria of 10 CFR Part 50 Appendix B." The

specific Appendix B criteria, related to Contention Number 1, Part II.A.1, with which

the Applicant and its designees have failed to comply are listed above in the Statement

of Material Facts and Argument in Support of Part II. A.1 (SA-358 Piping).
*

2. Agree.

3. Agree.

4. Agree.

5. Agree.

6. Disagree. Section 111 of the American Society of Mechanical Engineers

Code, paragraph NC-2561 states, " inspection . . . shall be in accordance with the

material specification." (Exhibit 10). The material specification is also part of the

ASME Code and is found in Section II. Specification SA-358, paragraph 15.1 reads as

follows, " Permissible Variations - The dimer.sions at any point in length of pipe shall

not exeecd the following:" and "15.1.2 Out-of-roundness - Difference between major

and minor outside diameters,1 percent." (Exhibit 11). Conformance to the material

13
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specification is established as a requirement for Class Il piping in ASME Section III

and the actual material specification is found in ASME Section II.

7. Agree.

8. Disagree. The actual measured ovality has not been determined. The

only accurate measurements of the pipe's -diameter were taken in four unspecified

planes, at one location on the pipe (50-483/81-04, para.16). If these measurements

were equally spaced around the pipe, the would be approximately 4 inenes apart. The

maximum and min. # .neters may have been located in the unmeasured area. The.

pipe was judged acceptable by .14% or .0155 inches, the approximate thickness of 5

sheets of typing paper. An unmeasured plane in this 10 inch pipe could easily be

0.0155 inches longer or shorter than the maximum or minimum diameters measured in

four planes.

9. Disagree. Without accurate determination of out-of-roundness this is

an unfounded statement.

10. Agree. *

11 Agree.
,

12. Agree.

13. Agree.

14. Agree.

15. Agree.

16. Agree.

17. Agree.

18. Disagree. There is reason to believe that the quality and structural

integrity of the subject SA-358 piping is questionable. A preponderance of evider.ce

indicates melt-thru as the cause of the initial weld defects. (See Statement of Material

Facts and Argument in Support of Part II.A.1, para. 2, supra.) A melt-thru event would

have exposed the weld puddle to the air, and such an exposure would affcet the
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structural integrity of the weld joint. The Appliant's un+ver to Joint intervencrs'

Interrogatory . no. 26(d), Second Set, states, " Exposure of the weld puddle to the

atmosphere could affect the mechanical properties." An evaluation of the effects of

melt-thru on SA-358 piping has not been made. Until such an evaluation is made the

assurance of quality and structural integrity of SA-358 piping containing melt-thru is

clouded.

IV. EMBEDDED PLATES

A. Statement of Material Facts and Argument in Opposition to Summary

Disposition on Part I.A (Embedded Plates)

Introduction

Embedded plates, or ' embeds,' are critical to the structural integrity of

Callaway Plant because they support steel floor beams, which in turn support whole

floor systems. They are also used to support piping for radioactive water, vibrating

machines, a nd other critical components of the nuclear power plant. An embed is a

steel plate with studs welded to one face, like the bristles of a brush. The embed is

embedded in n concrete wall or floor, with the surface of the plate flush with the

surface of the wall or floor. (See Affidavit of Eugene Gallagher, para. 4, submitted

by NRC Staff).

On June 9,1977, after 691 cmbedded plates fabricated by Cives had been

embedded in Seismic Class I structures and systems at the plant (UE answers to

Interrogatory nos. 4(b) and 6(c), first set), an NRC inspector discovered that some of

the welds attaching the studs to some of the plates being installed were defective

(Gallagher, para. 6). The defects were numerous enough and serious enough to cause

Union Electric to stop the installation of any additional plates until all embeds on site

would be inspected (Gallagher, para. 7; NRC answer to Interrogatory no.1, first set).

The results of the inspection were serious enough to cause Union Electric to order that
.

a large number of studs be repaired on site and that others be sent back to the

20
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fabricator, The initial inspection surveillance reports resulted in the issuunce of a

610-page nonconformance report (NCR-2-0831-C-B) containing evidence of approximately

786 plates with defective welds. Of those. approximately 575 plates showed evidence

of more than one defective stud weld - in many cases, all or a majority.2 The data of

the numerous ensuing inspections have been progressively reinterpreted in an effort to

diminish the significance of the inspections, while the safety problems remain

unaddressed. The reinterpretations have included relaxations of the ASW code.

Inspections by the contractor, Deniel International, over the weeks and

months following discovery of the problem, found extensive evidence of poor workmanship

in embed fabrication, based on inspections of uninstalled embeds. Over the next three

years, Union Electric and Bechtel Corporation, the architect / engineer responsible for

procuring the embeds, along with Cives Corporation, the fabricator, worked to

demonstrate that the plates not yet installed had a negligible number of defects. By

trying to prove that the plates not yet installed were of acceptable quality, Union

Electric and the Bechtel Cerporation sought to demonstrate that the 691 plates installed

before June 9,1977 were also acceptable. The NRC Staff agreed with their findings.

Joint Intervenors do not.

Joint Intervenors oppose the NRC Staff's motion for summary disposition.

Joint Intervenors' Contention I.A presents genuine issues as to material facts related

to the safety of equipment installed in the Callaway Plant. Therefore, NRC Staff's

request for summary disposition should be denied.

Joint Intervenors shall outline i t four sections the genuine issues of material

fact which exist in the case and which the NRC Staff has inadequately addressed or

2NC R-2-0831-C-B is the Nonconformance Report containing 610 pages of
inspection and surveillance reports pertaining to defective embeds. Due to its size the
610 page attachment is not being submitted herewith but can be obtained from the
Applicant or from Joint Intervenors upon request. Joint intervenors will produce this
document at the hearing.

il
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- failed to address ia its metian.
The. documented sidence relating to each issue is

also discussed below.
These matters are central to the issue of the unsafe operating

condition of the plant. - Joint Intervenors will address these matters 'as follows:
Section 1:

The inspection and reinspection programs of the embeds provide
no evidence that the embeds installed before June 9,1977, aresafe.

Secdon 2:
The number of plates with defective stud welds is greater than
that presently alluded to by the companies responsible and bythe NRC Staff.

Section 3:
The fabricator of the embeds practiced substandard qualitycontrol.

Section 4:
The deviations from the American Welding Society Code (DI.1-
75) allowed for the embeds et the Callaway Plant were
implemented shortly af ter the welding defects were discovered
and have not been demonstrated to provide adequate assuranceof safety.

1

The inspection and reinspection programs of the embeds provide no

evidence that the embeds inrtalled before June 9,1977, are safe.

Because tnere is little known about the quality of the embeds installed

before June of 1977, the Applicant has been forced to project the probability of the
~

installed embeds' safety from an assortment of tests, inspections and analyses
.

Daniel and Bechtel both aimit that there are installed embeds which
are identical in type to those that were inspected after June,1977 and found to be
defective.

_

For example, a status report on the embed problem from Bechtel to SNUPPS,
5 BLSE 4589 states:

"It hLs been determined that a number of studs on embedded plates,
!

frames and pipe sleeves already received at the site and installed in forms are deficient."

(July 6,1977, Enclosure Cives - Shear Stud Evaluation; Exhibit 13) In addition, an

Inter-Office Communication voiding a Nonconformance Report, PQWP-220, 2/1/78

(Exhibit 14) indicates that of 4 plates (Type EP 1) received on site, one was embedded1

in concrete on May 18, 1977.
The othe* three were later reinspected and found to be!

in need of repair.

i

}
!

!

1
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Furthermore, the' location of the potentially faulty embeds that have

been installed cannot be determined: NCR 2-2386-C-A, Attachment C, p. 1, dated

June 12,1978 (Exhibit 15) states: "However, no documentation can be found which

substantiates that the embedments were repaired, reinspected and accepted. Further,:

the embedments cannot be located at the site. If they are installed within the plant

structures, specific identification of the embeds is not possible because there is no

unique identifier that is traceable on the face of the plates." The NRC Staff suggested
9

that UE identify the location of each installed plate,' determine what loads each plate
.

must bear and determine the consequences of plate failure upon the safe operation of

the plant. This was not done by UE. See UE letters to NRC: ULNRC-349, April 24,

1980, paragraph 17 and ULNRC-354, May 23,1980, paragraph 17, both contained in

NRC Report No. 50-483/80-14 (supplied by NRC Staff with its motion; Attachment .1).

2. The number of plates with defective stud welds is greater than that

presently alluded to by the coinpanies responsible and by the NRC Staff.
<

The only number or percentage of defective embeds referred to in the

NRC Staff's motion com'es from the following source: NRC Report #80-14, p. 7; "The

reinspection of 7543 plates which contained 81,643 machine welded head studs, of which
;

G6 studs (0.08%) were identified as not meeting AWS bend test requirements."

However, other evidence indicates a far greater nroblem. NRC Report

#80-14 also states at p. 7: "During the months of July and August 1977, Cives Steel
-

Corporatien reinspected over 400 manually welded plates of which 80 did not meet the

specification requirements of C-131, Revision 9." This statement acknowledges a defect

rate of 20 percent. An even more outrageous reject rate appears in DLUC 1788-

Attachmen_t, p. 43, August 18,1977, (Exhibit 16) to wit:t

b) Manual Welded Embed Plates

, Approximata Number laspected 280
i

Approximate Reject Rate 90'% ( veld criteria only)

- . . . - . _ . _ _ , . _ _ . _ _ _ _ . _ _ _ _ . . - ___
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Tudit base to substantiate reject rate:

Sample size = 15

Number rejects = 15 (weld criteria only)

Reject rate = 100%

Other documents indicate the following:

DLUC 2142, November 14,1977 (Exhibit 17), p.1:

Manually Welded Studs Inspected 6103

Number of Studs Rejected 2729

iReject Rate 44.72 % '

Bechtel Supplier Deviation Disposition Request No. 4, dated July 11,1977, (Exhibit 18):

Of 19 plates delivered,12 needed to have 1/16" added to their vertical leg: EP211-

A2, A17, A47; EP511-A20, A45, A46, A48; EP611-A3, A24, B24, D?4, A40.

SLU-6-41, November 1,1976 (Exhibit 19):

A recent examination of Bechtel inspection activities indicates a
number of reports of misfabricated and discrepant materials
produced by the Miscellaneous Steel Supplier, Cives Corp.
Discrepancies identified to date include . . . undercut welds. . .
The above data raisu questions in regard to the acceptability of
those materiaJs delivered to the site which have been released
for shipment without benefit of Bechtel and item inspection.

DLUC 2399, November 19,1978. page 2 (Exhibit 20): " Data Package Prepared to

provide information for use in an Engineering valuation" lists 312 rejected manually

welded embeds. "

| Other documents indicated an inconsistency between the number of
'

plates with multiple welding defects. In one document, Donald F. Schnell, then Union

Electric Manager of Nuclear Engineering, wrote to Eugene Gallagher of the NRC that,

"There is evidence of mutiple defects per embed; ten plates in this category and they

are shown in Attachment 'B'." (ULNRC-354 dated May 23, 1980, p. 3 included in

NRC Report #80-14, supplied by NRC Staff with its motion; Attachment 1). An

21
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.additienal seven embeds (five sleeves and two door frames) are listed in Attachment

"B" as naving two or three defective stud welds.

However, in a second document, Nonconformance Report No. 2-0831-

C-B, Joint Intervenors find drawings of approximately 575 embeds with two or more

defective stud welds. On 466 of those embeds, at least half of the stud welds are

defective.

3. The fabricator of the embeds practiced substandard quality control.

Bechtel and SNUPPS realized that the embeds produced by Cives were

defective long before the NRC first inspected them in June of 1977. On December

30, 1975 the Bechtel Surveillance Inspection Report (Enclosure B to BLUE-700 (Exhibit

21)) stated: " Twelve studs were welded to each of the two plates . . . . One stud on

each plate did not have a fillet extending quite 360 degrees around the perimeter.

Both parted from the plate when bent with a hammer in accordance with the AWS

Bend Test requirement."

On November 5,1976 SNUPPS wrote to Bechtel about the embeds:

Examination of Bechtel Surveillance Inspection Reports over the
past few months indicates the nonconformances have been and
are continuing to be identified involving fabricated steel produced
by Cives Corp. Specifically, Bechtel inspection activities which
are based on a sampling level of 20-25 percent have identified,

nonconformances involving more than 300 pieces of misfabricated
steel. These include discrepancies such as mislocated studs; weld
undercut; oversize embed holes and painting defects. Discussion
with the Bechtel Inspection Supervisor indicates other
nonconformances have been identified in addition to those listed
in the Bechtel Inspection Reports. Additionally, nonconforming
material has recently been detected at Callaway Site (see: NCR
No. 2-0017-C-A dtd. 10/12/76) raising further questions with
respect to the suppliers performance. (SLBM: 6-514, SNUPPS
to Bechtel, November 5,1976 (Exhibit 22)).

Four days prior tc the November 5th .etter, SNUPPS had written to

Union Electric with the same concern:

| |

I
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A recent examination of Bechtel procurement inspection activities
,

indicates a number of reports of misfabricated and discrepent
(sic) materials produced by the Miscellaneous Steel Supplier, CivesCorp.

Discrepencies identified to date include items such as
mislocated studs; oversize holes in embedded frames; undercut
welds; oversize pipe sleeves; door frames out of square andpainting defects. (SLU: 6-41, SNUPPS to Union Electric,November 1,1976) (Exhibit 19)).

A BechtelInter-Office Memo, dated June 29,1977,(Exhibit 23) describes

the Bechtel quality control surveit!ance at the supplier's fabrication shop as

" unacceptable, because it is .at providing '100% inspection," yet the first " final" report

issued by Bechtel eleven days later states that the supplier's " inspection procedures

were acceptable." (Exhibit 24). The Bechtel Inter-Office Memo of June 29, 1977, stated:
During a visit on June 29,1977 [or June 28], it was observed
how you wera performing the inspection on the automatic weldedstuds. Observing them when the plates were banded back toback, then stacked.
5 or 6 (5 feet) high and 2 (9-10 feet) deep.The stack was about 12 plates (12 feet) long,In the opinion of
B.L.Meyers (Engineering), S.J. Seiken (SNUPPS Client) and myself[E.J. Simanek, Procuremeat, Bechtel at Gaithersburg], this is
unacceptable as it is not providing 100% inspection of the subject
welds as requested, therefore, you are directed to change your
inspection technique to provide the Project with the degree ofinspection. (Exhibit 23). *

After finding the QC surveillance method unacceptable, eleven days later, the Bechtel

" Final Report - Investigation of Welded Studs," dated August 10,1977, p. 5, listed
among the corrective actions required:

"1 Mechanically Welded Studs

The rejection rate and the probability of failure indicate
that the materials as received at the jobsite are acceptable.
However, to further insure that future fabrication of these
type studs are, and will continue to be acceptable, the
following additional actions were taken:

An investigation of the supNier's shop was pertormed ona.
6/28/77 by technical, supplier quality and SNUPPS
personnel. The result of this investigation indicated that
the supplier's fabrication and _ inspection procedures were
acceptable." (Emphasis added) (Exhibit 24).

.

?n
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' Furthermore, prior to the discovery of the embed problem in June,

1977, Bechtel did not require Cives to perform inspections and tests according to AWS

requirements. See Bechtel letter to SNUPPS dated November 2, 1977, BLSE 5195

(Exhibit 25).

Evidence indicates that quality control problems at the fabricator,

Cives, were not corrected in 1977, but still existed as recently as 1980. See Bechtel

letter to UE dated July 22,1980, BLUE 712 (Exhibit 26).

4. The deviations from the American Welding Society Code (DI.1-75)

allowed for the embeds at the Callaway Plant were implemented shortly

after the welding defects were discovered and have not been

demonstrated to provide adequate assurance of safety.

The four deviations from the AWS Code were proposed by Bechtel-in

a letter to SNUPPS dated July 20,1977 (Exhibit 27), six weeks af ter the NRC inspection

of embeds which resulted in the stop work orders.

Bechtel's justification for the deviations, "[T]hese rules do not address
'

specific cases such as circular manual stud welding in clusters on embedded plates,"

(Exhibit 27, page 5) and* Eugene Gallagher's statement in his affidavit, para.14, thatt

the deviations from the AWS code "are minor in nature and do not affect the basic

weld design or the capacity of the connection" are inconsistent with the position taken

by the NRC, as reflected below:

NRC takes exception to statement in J.K. Bryan cover letter,

P.1: 'As noted in the Bechtel specification for these embeds,
even AWS requirements limiting undersize, profile and other
weld characteristics cannot be applied to manually-welded
embeds and are unnecessary to assure their ability to carry
design loads.'

Mr. Gallagher has talked to Moss Davis of AWS pin NRR and I &
E IlQ people expert in AWS requirements. Ile posed this question:
'Are AWS weld profile, undercut, etc. requirements applicable to
manually-welded studs?' The answer from these people is "YES."
(ULNRC-349, a letter from Donald Schnell of UE to Eugene

27
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Gallagher of the NitC dated April 24, 1980; p. I contained in
NRC Report No. 80-14, submitted by NRC Staff).

D. IJpponse to NRC Staff's Statement of \taterial facts on Part I.A (Embedded

Eates)

1. Agree.

2. Disagree. On June 9,1977, an NRC inspector (centified embedded

plates with machine-welded studs which ,did r.ot contain a full 360 degree weld, Sut

there is no evidence that the inspector knew at that time whether the stud welds had ;

been bend tested as required by AWS code.

3. Disagree. On or before June 9, 1977, 691 plates (459 machine-welded

and 232 manually-welded) fabricated by Cives had been embedded in Seismic Class I '

structures and systems at the site. (Applicant's Answers to Interrogatories numbers

4(b) and 6(c), first set). The record does not indicate how many plates had been

embedded by this time in non-Seismic Class I structures and systems such as in the

Radioactive Waste Building and the Turbine Building.
< *

!

4. Disagree. The Applicant initiated a 100% inspection program of all

the uninstalled plates af ter June 9,1977. As part of this program, an effort was made

to have every manual and machine weld visually examined, though the record does net

indicate whether the inspectors were directed to examine the entire circumference of

each weld or to inspect for and record the presence of undercut, porosity, incomplete

fusion, overlap and other weld defects. Furthermore, the welds were not bend-tested

| as required by Section 4.30 of the AWS Structural Welding Code D1.1-75 (Exhibit 26,

page 42).

, 5. Disagree. A variety of visual inspections and reinspections at the plant
I

! site starting af ter June 9,1977, and extending into September 1980 resulted in reports

; on a range of defective and failed ma6me-welded studs and plates. (See Statement

of .\taterial Facts nnd Argument in Support of Part I. A (Embedded Plates), section '!,

supra.) One meh reinspection pet formed by the procuring agent for the embeds, Bechtel,

L
,
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and the vendor, Cives Steel Corporation, indicated that 31,643 machine-weided studs |
*

|

were visually inspected. Of that number, 457 studs were found to have less that 360

degree welds, and 66 of those studs failed. There is no documentation to support the

statement that the 66 failures were caused by the required AWS bend test, as stated

in the affidavit of Eugene Gallagher. The inspection that resul'~j in the claim that

only 66 stud welds failed was reported by Bechtel on page one of its " Final Report:

Investigation of Welded Studs," enclosed in BLSM-5977 dated August 10, 1977. (Exhibit

24). Mr. Gallagher's affidavit indicates he was assigned to the Callaway Plant beginning

in December 1977, so he cannot have personal knowledge of the alleged bend testing.

Therefore, documentation is required. Furthermore, Joint Intervenors know of no

documentation indicating that "the failed studs were repaired.";

Furthermore, records have not been provided which demonstrate the ;

1

i number of machine-welded plates repaired at the Callaway plant site after June 9,

1977, in spite of repeated requests for such informatior' starting with the first round

of discoverv (Interrogatory no. 8; and gee letter dated August 26, 1981 from Thomas

! A. Ilaxter to Kenneth M. Chackes, pp. 2-3). Only conflicting records have been produced
..

! regarding the number of plates shipped back to the vendor for repair or replacement.

(Applicani's answer to Joint Intervenors' interrogatory no. 6, second set.)

6. Disagree. A variety of visual inspections and reinspections starting

after June 9,1977, resulted in reports of a range of defective and failed manually-,

welded studs and plates. (See Statement of Material Facts and Argument in Support

of Part I. A (Embedded Plates), section 2, supra.) The Applicant has not produced
!

records indicating the total number of manually-welded plates which were repaired or
4

| replaced on site or by the vendor, in spite of Joint Intervenors' requests for such

information starting with the first round of discovery (See paragraph 5, supra).
!

7. Disagree. Joint Intervenors agree that the Applicar3t tested twelve
'

manually-welded studs with visual defects at Lehigh University but note that the Lehigh

D

;

|
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" bend 4 or " tension" tests as described in Bechtel's "Detulled . *ocedure for Test hogrun.

to Evaluate Welds of Anchor Rods and Studs to Embedded Plates," Revision 2, dated

] August 5,1980, are not the inspection procedures for stud welds described by the AWS

Code DI.1-75, Section 4.30 (Exhibit 28; Bechtel's " Detailed Procedure" is attached to
,

NRC Report #80-14 submitted by NRC Staff with its motion). The record does not

indicate whether any of the twelve stud welds would have failed if it would have been,

(
5 struck with a hammer and bent to an angle of 15 degrees from its original axis, as

per Section 4.30 of the governing AWS Code.

Also, the record does not indicate the date that each of the twelve
a

plates was fabricated or delivered to the site and, therefore, the relevance of the studs

tested at Lehigh to the manually-welded plates located on site on or before June 9,
,

1977 is unknown. Furthermore, the record does not include the technical specifications

and other documents necessary to make an analysis of whether the tests of the manually

welded studs indicated failure, or not.

) 8. Disagree. Joint Intervenors agree that six plates with machine-welded '

| studs which had been embedded in co[1 crete at the Callaway Plant prior to June 9,

| 1977, were tested in the dalls. Joint Intervenors disagree that the plates were randomly
,

selec ted. Test procedures called for selecting four EP-512 plates and two EP-912,

plates " based upon accessibility to the plates and feasibility of mounting a test rig fori

the plates." (" Detailed Procedure for Test Program," Revision 2, p. 5; attached to
,

; NRC Report #80-14 submitted ; NRC Staff with its motion).
'

The record does not contain the t 'schnical specifications or other
'

documents concerning the plates that would be needed to determinas whether the plates

were tension-tested at the desp load conditions (plus a design load tolerance of a,

maximum of 15%). (" Detailed Ptocedure," Revision 2, p. 5). There is no discussion

of dead (static) loads or of dynamle (live) loads in Bechtel's " Detailed Procedure for
'

| Test Program."

i

N

_ _ _ _ _ _
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The record does not indicat' ,vhether the machine-welded plates were

tension-teated, load-tested, or what. The 1ests o August 14, 1980, of the embedded

plates at Callaway were described alternately as " pull tests" (" Detailed Procedure,"

Revision 2, August 5,1980, Appendix A), " tension tests," (" Interim Test Report," August

27,1980, p.1, and Appendix A, test result data sheets and graphs), " proof load tests."

("Iteport on Testirg," September 15,1980, p. 5, Exnibit 29), and " field tests - Load vs.

Plate Deflection," ("iteport on Testing," September 15, 1980, Table of Contents and

Figures 3 and 4, Exhibit 29). The final reading for the reported deflection of each

plate was taken only two minutes after the maximum load was recorded. The record

does not indicate whether the plates. performed acceptably.

9. Disagree. See Statement of Material Facts and Argument is Support

of Part I.A (Embedded Plates), supra.

10. Disagree. The record does not indicate if or when the NRC Staff

" granted" the Applicant authority to diverge from the original Licensee commitment

in the PSAR, Section J.8.1.6.6.2 to follpwing the AWS DI.1-72 and Dl.1, Revision 73,

Structural Welding Crxle for welding structural steel. Furthermore, questions of fact

exist regarding the nature and affect of the exceptions. See Stahmeet of Material

Facts and Argument in Support of Part I.A, Section 4, supra.

V. CONCLUSION

For the reasons stated above Joint Intervenors contend that all seven motions

for summary disposition should be denied. In the alternative, the motions directed to

the SA-358 Piping and Embcdded Plates issues should be denied as it clearly has been

shown herein that numerous issues of material fact exist with respect to those portions

of Contention One.

<t
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Respectfully submitted,.

CIIACKES AND IIOAREt
4
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Kenneth M. Chackes
j Attorneys for Joint Intervenors
4

314 North Broadway
j St. Louis, Missouri 63102
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of )
)

UNION ELECTRIC COMPANY ) Docket No. STN 50-483-OL
)

(Callaway Plant, Unit 1) )
.

CERTIFICATE OF SERVICE
,

I hereby certify that copies of Joint Intervenors' Answer to Applicant's and
Staff's Motions for Summary Disposition have been served on the following by deposit
in the United States mail this 30th day of October,1981 (by Express, Mail to those
indicated by asterisk).

* James P. Gleason, Esq., Chairman
Atomic Safety and Licensing Board
513 Gilmoure Drive
Silver Spring, MD 20901

*Mr. Glenn O. Bright
Atomic Safety and Licensing Goard Panel
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555 *

*Dr. Jerry R. Kline .

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

Thomas A. Baxter, Esa.
Shaw, Pittman, Potts & Trowbridge
1800 M Street, N.W.
Washington, D.C. 20036

Docketing and Service Section
Office of the Secretary
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

'

Roy P. Lessy, Jr., Esq.
Office of the Executive Legal Director
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

/a r
Kenneth M. Chackes
CHACKES AND IIOARE

\
.
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Appendix A

NOTICE OF VIOLATION

Union Electric Company Docket No. 50-483

As'a sesult of the investigation conducted on February 20, March 3-6, 23-27,
1981, and in accordance with the Interim Enforcement Policy, 45 FR 66754
(October 7, 1980), the following violation was identified.

,

10 CFR Part 50, Appendix B, Criterion IX, states, " Measures shall be estab-
lished to assure that special processes, including welding, heat treating,

*

and nondestructive testing, are controlled and accomplished by qualified
personnel using qualified procedures in accordance with applicable codes,
standards, specifications, criteria, and other special requirements."

Pipe piece No. SP, part of the accumulator discharge line from accumulator
TEP0IA, was manufactured to material specificatior. ASME SA-358. Specifica-
tion SA-358 requires " Radiographic Examination in Accordance with .. ASME "

Section I, Paragraph PW-51.

ASME Code, Section I, Paragraph PW-51 states " Sections of weld that are shown
by radiography to have any of the following types of imperfections shall be
judged unacceptable and shall be repaired..."

51.3.1 Aay type of crack, or hone of incomplete fusion or penetration.

Contra y to the above, na March 6, 1981, the inspector determined from a
review of radiographs of the seam weld on pipe piece No. SP at film location
markers 13-14 that the film indicated apparent incomplete fusion and excess
reinforcement and yet the pipe piece had not been judged unacceptable or
repaired.

This is a Severity Level V violation (Supplement II).

~

Pursuant to t he provisions of 10 CFR 2.201, you are required to submit to this
office within twenty-five days of the date of this Notice a written statement
or explanation in reply. Since the investigation indicated action had been, ,

taken to correct the identified noncompliance, your reply need only address
actions to be taken to avoid further noncompliance. Under the authority of
Section 182 of the Atomic Energy Act of 1954, as amended, this response shall
be submitted under oath or af firmation.

5 .,,.ajn :s r iDated _ 5) 1
ames G. Kepp ed J
ireg _j

.

,y o., _

_ __

Exhibit 1 ---

.
-
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[ SPECIFICATION FOR ELECTRIC-FUSION-WELDED AUSTENITIC
'

-;
. CHROMlUM-NICKEL ALLOY STEEL PIPE FOR IIIGil-TEMPERATURE

.

n SERVICE
E S

'

m.

j S A-358*

i -

J'
(!Jentkal with ASTM Specifiestion A 355-7s except that S5 nas been changed and the followtng

.

, .
'

additional requirements aff y)l
,

I. Scope
Nickel Steel Plate, Sheet, and Strip for', ,. : * 1.1 This specification cosers electrie-fuuon-
I udona dded U nG red Pressure Ves.''

i
.

welded austenitic chromium-nickel alloy steel seh
pipe suitable for corrosne or high tempera. AMSNaGean n for General Require -tj , ture sersice, or both ( Although no restrie- ments for Speaahted Carbon Steel and'

s. -

tions are placed on the sires of pipe whnh .siloy Steel Pipe'' '

,[ ' m ay be furnished under this specification. E 30. Chemical Ana!> sis of Steel Cast iron.comrnercial prJClice is Comm0nly hrmted to Open-IleJrth Iron. and Wrought Iron;
sites not less than 8 in. nominal diameter 1 2 2 Aninkan Sosn for Muhamcal En-

'

'

l .2 This specification covers elesen grades Far5 'l'~ i! of alloy steel as indicated in Table 1. The ASAfE Boi!u and Pressure Vesul Code,1 . selection of the proper alloy and require. SC''iO" I|* ,

ments for heat treatment shall be at the A ME Boder and Pressure Vessel Code,'M discretion of the purchaser, dependent on "E
' '

,,

' , the service conditions to be encountered.
.

^ * "N" " . I '"# "d* S **#'1 % l1.3 Four classes of pipe are casered as fol- 'T"' '
-.? iow s: A 5 4 Corrosion Resisting Chromium and

.

[ ., I.3 i Clast 1-Pipe shall be double w dded Chromium-Nickel Steel Cosered W elding'' '
4 processes employ ing 6|ler n tal in a!! IlectrodesWf ,s

Si passes and shall be completdy r dmgraphed A54 Corren-Resistmg Chror-ium aad
1.3.2 Class NPipe shall be double welded Chromium.Nnkel Steel Welding Rods

'

~[ * .
by processes em ploy ing Glier metal in a'l and Hare Elestrodes

>

passes Ne radiography is required
; 1.3.3 Cla#r f-Pipe shall be ung!c we!ded

t

*
3. General Requirements'

. by processes employing 611er metal in all
(, JM5:5 and shall be comnietch radiographed 3.1 M aterial furnished to this speciGeation ,y$,

. ( l.3# Class #-Same as Ciao 3 neept that 3h3?} con [orrn to the apphc3hle requiremenh

}3g the weld pass esposed to the indde pipe sur- of the current edition of Specificatien A 530
J a,'

face may be made without the add non of unless otherwise prouded herein.c s ,(i

filler meta!(see 5.2.2.1 and 5.2.2 2) 3 2 he fol'owing sections only of SpeciG- '",,

1.4 Supplementary requirements St. S2- \ 5 M M L 2. 3, 5.16,17,18.19, !*;
* m on

S3 S4 are included as options to be specified 20. M. ad 21e. I*'

when so desired. These .upplernentary re.,

'y quirernents cover provisi ms rangmg from
,s

.

.t. Basis of Purchase 1;'
.sdditional testing, to formalized procedures .

y '

, jor manufacturing practice, 41 Orders for matenal under this specifi- h
"

*

Note t-The values stated in U S cuswrnary
canon shallinduuc the follow ng, as required,

*
,-t

units are to be reprded as the standard. to J:wribe the d: sired material adequately:
,(

6. . ' 4.l.1 Quantity (fret, sentimeters, or num- .?9
hi8

. ,2. Applicable Documents ber of lengths)
'd,

4.12 Name of material (electric-fusion-f 2.1 ASTM Standards:
'

wdded pspe)..j j A 240 SpeciGeation for Stainless and lleat- gg33OmCMT;;?2r : TIME
J l 1 Grade (TaNe L6 R sisting Chromium a r'd L hromium- 411 Class nee 13) _c

Exhibit 2 -.,
413b -.

;
.
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-

* '-
- Iom C?-60 (Rav. 10 ~18) WWI p . . t , e _2_

I fl0NCOf1FCRMANCE RE?CRT (NCR)
4- = Ms a a Hold Tag 9 $ * - '

|
- 7 3.cs w.n.w.<

$~// 7 77 1 Of 1 X JSN-OWd-4
'

CALLAtIAY/7186
s ,, c . , : 3 .p

; a.,e m e m e ,e 2,.. e c, ::...

Reactor Building. SNUPPS Unit #2 FS-M-DM-
. Traveler No.-03EP01(QM

.

Spool No. 2-EP-01-S002
.

-

t
a con?.ms11tne Wuents

j Bechtel Specification 10466-M-201A (Q). Revision 11
Bechtel Specification 10466-MS-6 (Q), Revision 5:

I

l .
'

,
8

Co ertettes sf wencomforsanetI *

i Counterbored end of spool 2-EP-01-S002 at Weld No. 2-EP-01-F004.
''

under n.inimum wall requirements per MS-6. See attached U.T. Report
itrrsennwr 'n -

fle.sr. n

'" TESTING" gh&/S C I Y.2')-$
5 (5"kbf:.VV Lk)CLf 90'7/*

i C.r. p;.2:ar 's t. e ;4:e
*

* Pemr ie.1 O k s es t i tJ, e q 4 Easts 's? se<;es, adat.sme

:
Use as is - Bechtel to determine that min wall of Oa-;I f'' O.814" will meet deal,v criterias and function of a E ''' " ".i

syctem will be maint.ained.
O =><=

! .

.

q' .

-
' .

ia .. oto n 3en . . r w e,, n -w e. u.s ic.u , . ,,. m e ,,e. c . e.,

Ovau.ty in p.1pe not recognizea oy vent'.or AlmioKIZED NUCYEAR INSPEC'.
.

*

prior to machining counterbore, thereby
resulting in min wall violation. Vendor .to be notified by Bechtel-

'
No DIC action required.

to prevent. recurrence.
Ac- en "s*-s is C:me rn t veceseh- san :e,

Attach Q.C. Hold Tag.
'

POTENTIAL 50.55(e)/PART 21
No Y

,

.i

! YEs O, .
-

i
.

nw_ mi e,u .t r ' fg. /f.30 99, ( ?,) Y' "*'" C. v 77

/ houte to: v ~ _Da$2[ hm uh-- :
^

For Corrective Accion g, j g 2 ....* .***"- -

att. to r m,

Exhibit 3 v
state..,e se e--ei.e., ie..,,, $Y$,

e

L;f* ';fwa h / ftp3 r,~f f*-fi -yf!'

^ f M c m q a f a,,,,-s S. gi. :c

i \ &%w aq~ :;My[ \ ,, '

.

D. F. Schnell :j. A. Petrick |
-- ~ -- - -

~

n.nc,,;[;L.wrder\
t p ,.", , *.h. .h e , ; 9, eteld .

, I:/ygipf 7- .
.,

\
|
4
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Exhibit A
Page 3 of 4
Revision 4

{ !NSTRUCTICN5 FOR COMPLETP 3
;0NCCNFOR 'A:'CE REPORT (NCR)

. . . .
_

_9 , ; ,,. _ ,.

. , . .,--' ,.s . ,x ,, ,

I. Identification of Area and Item - The Originator shall provide identification
of. the area and item which is affccted by tne r.onconforming condition; e.g.,

F serial nu'r.ber, lot number, purchase order number, concrete pour number,
. equipment numoer, system numcer, traveier numcer and any otner pertinent

.v, : , . .. v. . .L . ) . .; e g.,. . y . , ;, .Winforma tion ~ an the, NCR.' . J.--N M u . , ' ,g. . ,.; ., g' % ' , .,

2. Controlling.Cocume'nts - The Originator _ shall enter ' ontrolling documents;c

e.g., specification number, drawing number, procedure numoer, etc.; Revision
number is to be included in the ref'erenced number.

i3., Cescription.of Nonconformance The Originator shall provide a clear, conc se
'desc'ription of the noticonformance and method of inspection used if other'-

than visual, e.g., testing. Reference any attachments required to clarify
the description of the nonconformance.

4. "0" - The Originator _ shall identify the nonconformance by marking and "X"

in the area under "Q" if Safety Related.
~

5. Originator / Title /Date - The Originator shall sign, enter his title and date
of NCR initiation.

6. Control Pethod - The Project Discioline QC Engineer shall enter nurrber of
Hold Tags used to control item (s) or indicate other means used.

7. The Project Discipline QC Engineerr shall sign and date signifying satisfactory
review and concurrence and cocain NCR number frcm QC Manager to be assigned
as described in the procedure i.e., SNUPPS Unit, sequence ard discipline.

8. Recorrended Disposition and Bases for Recoarendation - The Project Discipline
Engineer shall provide a raccncendation as to a Daniel desired resolution
to the nonconform3nce, check the appropriate standard disposition box and
enter justification for tne recorrrended disposition. NOTE: "Revicw Desi gn"
disposition shall be used as a Daniel Engineering option when A/E assessment
or design change is required for NCR's.

.

Action Required by - The Project Discioline Engireer shall enter the latest9.
date on which Daniel requests that NCR disposition review / approval be re-,

.

ceived.*

10. Cause of Nonconfermance and' Action to Prevent Recurrence - The Project
Discipline Engineer shall identify the cause of the nonconformance (if known)
and provide a stater.ent as to what action (s) when approcriate, shall be taken
to prevent and minimize recurrence. The Resnonsible Manager snail initialO and date beside the Acticn to Prevent Recurrence indicating concurrence and
initiation of the "Cause of Nonconfornance and Action to Prevent Recurrence".

11. Action taken to Control Nonconfor ance - The P a,iect Discioline Er.aineer snallf
indicate concurrence .'itn tna control metrod Dy entering tne numcer of nold
tags placed by Cu31i ty Or:rol ?ersonnel 2nd coscribe any auditional action

O;< taken to control the nonconforming item or area (wnen approoriate).
, sG-MLEZ~BZY ~ '~ ""%QlLOM

~

-

.

u - . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ .
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' !P. r,c ! _e!
%CuCP-477 (10-78) EtTICE':CY r%T:T gg,,Qqy g g.g).

h .

- IlV/ISD FS!!D- YO3-EP01, i; *

Iute n o-n r,. 79 ;

STEC/ Proc /ssi;;. S e c . I I , Pa r t ,C , s p e c . S A-J $ 3*

7-rPnl }~ *

b Reactor T,uilding
- PURCt\CE C.oM3/T?AVim D ____

'

'''Z;;".uruch the reinforcew nt o t' the vencor 's lancicudina)J7,1gy Spool 92-EP-01- I +

5902 at 1 cid #2-EP-01-F004 is not fused unifornly (See Attacicaent A NCR 2-SN-0501-P)
into the plate surf ace es required bv !!aterial Spec. SA-358 . Pars. 5.2.3. . Also,
cl{c inside reinf oreccent is 3/16". (1/S" i

the rvninum alloved per the al.ove para.)
M"W Id 'N-jf "YISIIL" / I# d'

7),e 7)<, 5 [.'f,2 w6 Az'.C #43d- o CO/ F'ction Then to C ntrol Deficiency
tiltid Tap: 1 of I atte.ched. 7

. .

//
'

2 k & i / d (O C ,5 Duz f?-h ~/f/~

' !f./* %1E y Y f QCE !s
Cf.1GD:A'tR
, . 's
DIS!OHUUi 6 JUSs1FIC\TIW 6 area of poor fusion by grinding !CCTA {
RImove e..cossive reinforcement [g,nto surrounding area),QC perform visualv

(Renove 1/16" from reinforce- p n *

-v'n t & area o our fusion i inspection. .

mao icncy cn etion to Prevent kcurrence Mb -

,

Pipe was. received on site with ref erc.nced defcets, by copy of this DR__.

-.

B4chtel to notify vendor of def'iciency. TUII ?TIAL, 50-55es? ART 21 **

F Yn D _ b C3*A
.' & Yfly 4 .,Pah?C4 9' N N d 'N<5. /~/ Cc' * vfd r/.'r
frarr.cr DISCT.FLI:-: E'C:ss.O.c').
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4.0 N OCEDUR'E - Con"t'.
' '
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'

4.3 Continued

RESPONSIBLE POSITION ACTION

PRnJECT DISCIPLINE QC ENGINEER

9. Make required entry on Hold Taq(s) and promptly attach Hold
Tag (s) as necessary (Exhibit /. of Reference 2.7) and place
material in segregated storag? orea, when practical, or
exercise other control reasures in order to control the
deficient material .

4.4 Processing of Ceficiency Rep t t (OR)
"

RESPONSIBLE POSITION ACTION

PROJECT DISCIPLINE ENGINEER .

1. Review appropria te drawings / specifications for disposition.
Provide additional information, inspection, and docurent
requirements (when applicable) en the DR (Exhibit B).

NOTE: Should the Project Discipline Engir.eer determine that
the disposition will be either "USE AS IS" or "REPAIP."
he shall close the OR in accordance with Appendix II
of tha procedure, return the closed OR to the Project

~

QC Manager and initiate a Nonconformance Report.

2. Define the cwse of the deficiency and assess for appropriate
~ corrective action. If it is deternined that corrective *

action is apolicable, docwent f.he reccmanded corrective
actions to prevent similar recurrer.ces on the DR and pro.rptly,

contact the responsible ranager for concurrence and initia-
tion of the "Cause of Deficiency and Action to Prevent

Recurrence".
NOTE: If the cause of the deficiency is inde urrinate, the

section shall be marked 'inde t e rminat e" .

RESPONSIBLE ENAGER

"

3. Indicate concurrence with "cause of Deficience, and Action to
-Prevent Re c u r r e r.c e " .

I
Initiate recc < c. .i t i c..i recti te acticas t a precent recurrence

-3 AGTIEI3.hrn recuircd.nf + ilar a.. . i , i e n e i. i

a

. _ _ _ - _ _ _
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$ 5 W (UCC S s'-?o -| *
*

,

_,I'5?)-NC' 2 Wd Cf 4h:'
| "VTSUAL" '

-

i
-

. : . . .,2 . : - . . . ..:
.

| 7. -- se* n s c t ;c, ssu:s *n 1.~-m -es :3,.

O -=i;

..r-
. . - - /.w . n, . - . a. =. . .a . u .. . 3 a.m. , . . - - .

. . ~ . . , -
t .c , ....u ..

.. ., - - - . . - - .,

. -.. ..
. --

.| .w. , i _

j i g;.- j t . i,, H. s. -. .

--~.. - -.
.m u = u. -,.(- g,,

:. ~ ~ d L. REli.?!E EXCi%rfE Ot!EFLA P s- s n %.a
.

&>., { 5Ei h iiL'ff0EN 7 'h') EJ G RitJ DING . RiiMED %>
. =c %

h'
|

| .
U.5;i'!G e:Sitt.~DEE.D9d7 A.5 1.5. %

See * i.' h tt*~~. , * 5 : ?''Y''

| :n . . e y - m * - u- , v.a u se- .,... .. s :- .. .. .

l AU'JiOR * ~ID FCCL.~.O. '.SS? Ei.
'i - EECF.TEL TO PROVIDE CAUSE OF NON-CONFORMANCE

! 6 ACTION TO PP.E7ENT RECUP3ENCE. * ,.: or to icplementation
I Bechtal Dispositicn, rou:

e n, u . , ., e ,-- t ,e . s e n .u e . ,

!'. I
. NCR to ANI for written ci

Q .C. .iOLD TAG ATTACHED . currence of disposition.
. - G%f,}; ,-

M,P-9-77 | s'..,|/
.r _._.

r/ POI:.nT ;.c 50.55(e)'?Ar 21t-1 .

cd-a.~rus. r' No GY'
i -. - s C3,1 ,

,
... _

_

.I 4*) S/&ws c'. ' * ' D.c.1 cv S - * .?. - .s.
-

.

/--. __
-

C. N' *-'J [. [,' p 7 i.7 'O
:.e u : e :c; y -. -

F9- Correc:ive Ac-icn
-

* * * *@ ,, g g

"pa'~ n s D - e6M-P P ?' *-r .6. /xW u.i wwci/
b . .g g -| , & . At'd M ^T- w * |;'' .

.

/' '

I AveQ u.3- ,!,,/ ,. . .47|. B
.

. . t r f, f- D '?, ."
,

'
. .

-

..n,. ( ...a
,

--"e f ' (l * *

_ ./..
_

'#,
"

? . . '* *. m , | c* e 7 - -. - -| e am .
. . ..., . .. . .... ..

~ * . .

t.. , r t o.t :.. := ara :. - x .

, m.

. - _ _ - - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ - _ _ _ _ _ _ - _ _ _ - - _ _ _ _ - _ _ _ _ _ _ _ _ _ - .



"

, .' _,

.;* .

.

.

.

CONSTRUCTION PROCEDURE
47

C~
em y pc , a *y P'ocedure No.

TITLE AP-VII-02
'" " ' ' " " "

. t10f!C0fiFORMAtiCE C0tiTROL A!iD REPORTIriG ,2/20/8; 8

Page 2_ of 15

3.0' GEtlERAL - Cont.

2.2 Revisions to an appendix of this procedure, with the exception
<

of Appendix I, will require site approval only by the Project->
QC !!anager and the Constructica Engineering Manager, and(- Client approval when the revision involves Client requirements.

.
.

3.3 A glossary of terms and definitions for this procedure is
contained in Appendix I.

fionconformarice Reports (tiCR's) shall be used to document material
nonconformances which are dispositioned "USE-AS-IS" or "REDAlil".

I All fiCR's require lead A/E approval or, if t1555 equipment is
involved, approval by the fiSSS A/E.

.-

3.5 Deficiency Reports (DR's) shall be used to document material
deficiencies (including procedural violations or quality-related
problems) that are dispositioned " REWORK" or " REJECT FOR THIS USE".

(; DR's do not require Lead A/E approval and are considered approved
when all required Daniel, signatures are obtained.v

1. The Deficiency Report may also be used to initiate correction-

of eitifer suspected or actual deficiencies in supplier~

materials or equipment in ae.cordance with the provisions of
Reference 2.11.

3.6 rienconforming items shall be dispositioned as " REWORK" when the
applicable specification provides for correction of the noncon-:

'

forn.ing item using a procedure which has been approved by the
cognizant design organization. However, based on additional

-

information, reviews, or evaluations, the original disposition
' may be changed.

.

reakd3wns, repetitive nonconforming conditions,3.7 Major progra-
and any ser. quality problem shall be controlled in accordance
with the pro. ..sions of Reference 2.2.

3.8 fionconformance Reports which cannot ce dispositioned by
Construction Engineering that require A/E assessment or design

'- change shall be identified by checking the " Review Design" block.

3.9 tionconforming , es involving tiSSS furnished materials and
ecuipment shall be crocessed per the provisions of Section 4.1 g.g.g g,

and 4.2 or this procedure. ::cnconferr'nce shall be documented
on an fiSSS ? cnconforma ce Form (EA ' C), regardless of the

(~ Exhibit 8
proposed discositic". .SSS !Cn''. :ti be transmitted to the

s

'":es tirchcuse Si te .iai nn ecm .titive". |c
<

i
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GLOSSARY F TEr*!S AND DEFINITIONS'

'''' M N0tiCONFORMING ITEM - A'ny~ matsrial',:part' or comp'onent that does .noticonform to . E-- ,i -

the requirerents of acclicable drawings, codes, standards, specifications, or
other documents.

'

,,

N0ntuniORSANCE RtJORI (NCR) - A report utilized to Jccurent material noncon-
e " formances,: d tspost tion, action .to- preventt recurrenca . ve.rification .ot. completed , . _,,,,j'*

disposi tion and formal close-out. (The NCR is also used to document noncon-
~ ' '

.
formances with " Review Cesign" recommended dispositien).

DEFICIENCY REPORT (CR) ^ report utilized to document proceoural and material'"

deficiencies, ciscositice actie- .) present recurrence, verification of completed
_

disposi. tion and fo tal c U ye-out.. , .

.
. .

. . ,e ,c : ..
.

.-

MATEP.IAL NONCO:10RitANCE - Noncon'ormirg items which are dispositioned "Used As Is"
or "Rerair"

MATERI AL DEFICIENCY - Noncontarming items . are dispositioned "Pework or
" Reject for this use". .

USE AS IS - A discosition which is imposed when it can be established that the
nonconicfmance will not result in any adverse conditions and that the itre will
continue to meet the engineering functional requirmnts including performance,
maintainability, fit and safety.

,,

(,/ REWORK - A disposition which is im:osdd when it can be established that a noncon-
formir.g item or activ :j can be made to fully conform ti a prior specified require-
rrent. Nonconforming iter.s (raterials) snall be dispositioned as " Rework" wnen
conditions 1 and 2, concition 3 below are satisfied.

1. Ccrrection of the nonconTorming item can be accomplished by using the
same or equivalent prccesses specified in the drawing and specification
requirements.

2. The end concition of the item will be unchanged from that specified in
the drawing and specification require ents; rarticularly, regarding
physical or cnemical properties, and especially stress / strain properties.

3. When provided for in the applicable spa]ficaticn, correction of theI' .

k nonrcaforming i tcm can be acccrolished usit g a proceudre which has been
r proved by the responsible d sign organization.

REPAIR - A disposition which is imeesed when it can be established that a noncon-
forming characterirtic can be restoreo to a condition such that the cacability cf

/" the item to function reliTaiy and safely is unitrpair.rj w.eq thJUgh that item still
I may not conform to the original require. ent.

REJECT TCR TH'S USE A disnosition which is irrosed when it. is determined that
narcon*crm ng 1 - n :1nnot oc used ar.; nst t e d: s;'ased o' n 1ccce.:anc.e wi th
DrojeCt recuire m n;s.

X'I''.TT:~~'1"*"T'M :.''*?""~'"_"XTCs%
,
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4 bi NC-2010 - M ATERI A1. NC-2559-NC-2572.1 ' O:
i 4.

.}
, NC 2559 Rtpah :y wcid:ng N C-2569 Repair by Welding 1

.,

i

i <
- Th requirements for repair by weld ng shall be the Repair welding of base material defects shall be in k,' ! same as stated in NC-2539,

accordance with NC-2539 Repair welding of weld |
~

seam defects shall be in accordance with NC-4450. .).

f.

NC-2560 EXAMINATION AND REPAIR OF i 1'I UllUI.AR PRODUCTS AND ''
.

4IITIINGS WEl.DED Willi
i

-

l'lLLER METAL ,, ..

NC.2570 EXAMINATION AND REPAIR OF 1! M
.

NC.2561 Required la, amm.ation STATICALIX AND ' U,5 i*

y, g. y,

,,

; Welded (with filler metal) tubular products, such as
, PRODUCl~S

' h,Whpipe made in accordance with SA-155 SA-358, and.
' WSA-409 and littings made in accordance with the NC-2571 Required Examinations ':,

WPW grades of SA-234, S&403, and SA-420, shall
(a) Cast pressure retaining material shall be 'h/be treated as material; however, inspection by an eumined by either radiographic or ultrasonic meth-

'

.

Inspector and stamping with a NPI symbol shall be I-

ods or a combination of the t'vo methods except for ,. i[, S: in accordance wB the raaterial specification. In
pumps and vahes with inlet piping connections 4 in. 'J ,p

'

addition to the NPT' symbol. numeral 2 shall be
stamped below and outside tiie ollicial Code symbol-

nominal pipe size and less. Castings or sections of ' y, , p '
All welds shall be eumined by radiography The castings, which have coarse grains or configurations Nk
radiographic methods shall be in accordance with the which do not yield meaningful results by ultrasonic jf ,k

eumination, shall be examined by ra liographic @

$''M $}h
requirements of the material specification. When methods.
radiographic eumination of welds is not specified in

(b) For cast pumps and valves with inlet piping T,the material specifications, the radiography shui be
in accordance with NC-SI10. Tubular products and connections over 2 in. ($1 mm) up to and including 4

'!].-@h,i fittings' which have been radiographed shall be in. nominal pipe size, magnetic particle or liquid N1.y

)d,Njpenetrant examination shall be performed, and theI

marked to indicate that radiography has been per-
weld ends for a minimum distanceoft(whereris the

|

'/ i iformed. The radiographic tilm and a radiographic design section thickness of the weld) from the final
*

k| .k[ $ 1,report showing film locations shall be prosided with
w elding end shall be radiographed.

,

*
the Certified Materials Test Report.1 he Authorized

(c) As an alternative to performing the examina- : ' f,Minspector shall certify by signing tiie Partial Data
Report Form NM-i in accordance with N A-5290. tmns required in (b) above, it is permissible to use lj,.5, . ?: -

Nameplates are not required for material. cast pumps and valves with inlet piping connections b 431

oser 2 in. (51 mm) up to and including 4in. nominal pp'ypipe size by applying a quality factor of 0.70 to the g
NC 2567 Time of Examination preuure rating the vahes and to the allowable g,. m , #gstress values used m the design of the pumps.

__ .

- Radiographic acceptance euminations of weIJs, (d) Cast pumps and valves with inlet ;iping
.

MM]Jincluding those for repair welds, may be performed connections 2 in. nominal pipe size and smaller shall
prior to any required heat treatment. , .

be eumined and repaired in accordance with the 4 f.grequirementsof the matarialspecification. .. Q. . j% NC-2568 Elimination of Surface Defects ,j 'D I
Unacceptable surface defects shall be remosed by NC-2572 L lirasonic Eumination of Ferritic j'| y.

grinding or machining, presided that the require. Steel Castings '~
,

ments of(a) through (c) below are met.,

(o) The remaining thickness of the section shall The requirements for ultrasonic examination of ;,; ,
not be reduced below the minimum required. sutically and centrifugally cast products are given in

~

(b) 'lhe depression, after defect cliniination. shall the following ~ abparagraphs. I d.
,fbe b!cnded uniformly into the surrounding surface. NC-2572.1 Straight Beam Method. When ferritic 4 N

; (c) If the ehmination of the defect reduces the castings are to be t umined ultrasonically, all see-
..

'

thickness of the section be'ow the minimum required tions. regardless of thickness. shall be eumined in *~~V" ^l
by the design, the material shall be repaired in accordance with SA-609, Specification for Lon;;itudi-
ai;cordance with NC-2539 nal lleam Ultrasonic Inspet tion of Carben ana I ow -:h i b i t 10.

t

2I



r
im- . .. . ; 7*,4 -j g . .,i . c ; m- 3-e _ . .q. . y. , .g - R . , ,, g' g, y g 7 y w,e:aa-- u -

><a _ . w ~a n . . n _ s. J v w % a e _ _ J ms - s, a ,
z

;ass.x.c
L :
y

.

s

. .

SW si ( l IUN 11 - \l A II RI Al. 'st'l Cll ICMIONS ,

* .,

9
,

12 3 thdrmtata Tor-i ath krcth of pme 1%14 Thu Arvu-lhe m m mlum waH *

shall be mb ttu! to ,a hy drosut h tot in ac- thah ncw at any pemt in the pipe sha!! net be ' ;.
LordJdsc adh Spguhuhun \ \lR unh more th.in 0 01 in (0 ) mm) under the nom- t 2

speubc. illy nuortol unds t the Pro m om ol mal thw knew. "

12 4 l'rm.ure sh.dl be hsid f or a sulhucrt 4
time to per mii the inestor to conuine the 16. lengths b,
ultire isngth of the wildsd wam.

p.;7,.V
'-.1

lit t (.iruamfercntially welded mnts of the , p {t 712 4 t he pun hascr. with the grecmcnt of ,

e longitud nal joints shall beunk e as ithe m.inuf astuier, may mmplete the hydio- *

pern b greernent betacen the manufac. O, Gstatic test requirencnt with the etcm prce
sure test, whah may be lower or ' higher than turer and the purchner.

g; ,, bp

the speciGeaton test preuure, but m no c.15e 17. Finish '
-

shall the test presure be lower than the 9 stem 5
design pressure I ath length of rig furnnhed W TN fmnhed pig shall be free from [. ' > }*

'

without the completed m.snufastureri hsdro. injurnun dernts and shall hase a workman. 6 ,

static test shall indude with the mand $ tors hke finnh. p '
-

markmg the letters Nil.
*

17.2 Repair of P|are Defects by MxhimQ - - ''d'

or GemJmt-Pipe showing moderate ph.ers ,9C

13. Ra<tiographic harnination may be machined or grt,und inude or catsde- - h f.-

13.1 I ar (lawo I. 3, and 4 pee. all as!Jcd to a depth whNh shall ensure the removal of ')
joints shall be sompletd> eununtd by rads- all induded scale and shsers, pronding the

h {3 , ,
' y* #

opraphs waH GKknew n not reduced below the specie 5 , e,

13 2'Radiographie cummation shah be in Ged nunamum waH BNkneu Nf achining or j ,' y
acrordanse with the requirements of the pn ng H. * mynWn of the pipe as y y
A ML Boder and Prmure Versel CoJr, Nec- rolled, sad shah be fallowed by supplemen. . ,,n

'
'

,

tu n I, latest edition. Poragraph PW 51 tary snul invection. pp,

13.3 Radiographie cumination may be 17.3 Repair of flare Defects by We/Jmg ' Qt ,,h
performed prior to heat treatment Repair of injurious defects shall be permitted - fhi;

only subject to the approval of the purchaser. Fj .'
h f. ' c i

.

14. T hickneu and % eight Defects shall be thoroughly chipped out be. - s g
14.1 T he w all thaknew and weight for fore w elding. The repairs shall be radi- k l.), 1

h0 [' ; h,welded pipe furnnhed under hn specification n'raphed and if the pipe itself has already *

shall be guserned by the reqmremsnts of the been heat treJted. It sh.nfl then be heat treated "y ..,

vtufiation to whdh the mant.fatturer or- JF'"1 cucpt in the case of small welds that, g*

i
dcred the plate. in the emmation of the pur haser's mspector. bi fs

15. l'erminible Variations in Dimensioas repmd pipe shall be subjected to the hydro- , ' g( , . , .do not require heat treatment. Each length of
,, 3

+ 's j

15 I ferminable Fariations - T he d. men-
.

' h[7.M '
statie test i S

|7.4 W hen required bs the purchaser in the ?-'-

uons at any point in a length of prg shau nat ontrast or order, the mside surface of tFe ripe 5 -

< , , cuced the following NNshall be sandbtnted or pickled and the9 passi- '

l> l 1 DurtiJe Diamete r-lh sed on cir- I /p, y Qg
'

g
(umferential menurement. .0 5 percent of a,e e c. -

5 ' q h;the srmfied outode diameter. IN. %f arking ' " (,-,

S15.1.2 Out of.Roundnm-Dilference be- H I in addition to the marking prescribed - '

. tacen major and minor eutude dumeters. I in Specification A 530, the marlungs on each Ut.4; . . ./
grcent. lenFth of pipe shall indude the plate material ', [b 7,b.

15.13 Alreamcar-Using a 10-ft (30$ cm) deugnations as shown n T,ible I. the markmg b t' ']I straightedge placed so that both ends are in requirements of 5.3 and 123, and Clns I, 2, h9 @-contact with the pipe, ' . ir. ( 3 2 mm ) 3. or 4. as appropriate (see I.3) f V/ < $g. - q* e :y ,b)- y
,

x Aw aM'Q3a&m w -P a x:e r _

-- % ;"' J._
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braiement-butt joint / 2U

using a Giler metal. hning a hquidos above operation which. within the timitations of k .

'

450 *C (840 *F) and below the solidus of the prescribed brazing procedure, are con.
the base materials. T: filler metal is dis- trolled by the brarer or the brazing opera- ,

tributed between the closely fitted surfaces tor. ,

of the joint by capillary attraction. y !

braz.ing temperature. The temperatare to "

which the base materials are heated to en. 8 jbrazement. An assembly whose component

[h
ble the filler metal to wet the base jparts nre joined by brazing. materials and form a brazed joint. ,

,

, o

brater. One who performs a mancal or semi-
'

i 8

ibrazing temperature range. The temperature ;automatic brazing operation.
range within which brazing caa be con- '

brage welding. A rndhod of welding by [ducted. ,

using a tiller metal. having a lionidus above ;!

450 *C (840 *F) and below the solidus of bridge size (eye protection). The distance a

ibetween lenses on the nose side of each eye, ; 4
the base metals. Unlike brazing. in braze
welding. the filler metal is nor distributed in '9'ressed in millimetres. |

!the joint by capillary attraction. '

bronze welding. A term erroneously used to | t

! ' '

.
denote braze welding. See brare welding.

brar.ing (B). A group of welding processes i !

g; 3 g , {which produces coalescence of materials by g ;
heating them to a suitable temperature and .

ii 4
. quence.

by using a filler metal, having a l.iquidus
above 450 *C (840 *F) and below the burner. See preferred term osygen cutter.
solidus of the base naterials. The filter ,

!metal is distributed between the closely fit- iburning. See preferred term osygen cutting.
I

-

ted surfaces of the j. .oint by capillary attrac- ;,

tion burning in. See preferred term flow welding.

bra v:: Aoy. See preferred term brazing *

burnoff rate. See preferred term rnetting
fin . .etal.

'

rate.

brating filler metal. The metal which fills
. |

'

burn.thrr, A term erroneously used to
the capillary pp and has a i quidus above denote excessive melt.thru or a hole. Sec
450 *C (840 'F) but below the solidus of the pg, ,

[ease materials.
burn thru ne!d. A term c~ ,cously used to y

q(brazing operator. One who operates denote a seam we:d ot weld.

machine or automatic brazing equipment. !
battering. A form of surfacing in which one

[q
,

!br~azing procedure. The detailed methods or more layers of weld metal are deposited

[i
and practices inc% all joint brazing on the groove face cf one member (for eo
procedures invols N - Se productico of a amrie, a high alloy weld d puit on steel :

r

brazement. See i W t 7.oing procedure. base metal which is to be welded to a dis- ! ! .

similar base metal). The buttering provides |
brasing sheet. Brazing filler metal in sheet a suitable transition weld deposit for subse- { g

form. quent completion of the butt weld. ;

'

brazing technique. The details of a braring butt joint. A joint bmeen two members ,

'

. .

1 1.
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/ locked-up streu--melt thru / 305 | |-

relief heat treatment of a specific portion of manifold. A multiple header for intercon.
|k |, |2 structure. nection of gas or fluid sources with distribu. j :J r

tion points.
| |F ,

locked.up stiew. See preferred term residu. 1 .I s

al stress. manual braring. A brazing operation per. : i4

formed and controlled completely by hand. !| [longitudinal resistance seam welding. The See automatic bearing and machine bras. ;: y
* making of a resistance seam weld in a direc. Ing.

| 1

tion essentially parallel to the throat depth *

of a resistance welding machine, manual oygen cutting. A cutting operation ! i'

performed and controlled completely by f
- '

' longitudinal wquence. The order in which hand. See automatic 09 gen cutting and v

the increments of a continuous weld are machine 09:en cutting. 1

deposited with respect to its length. See '

hackstep sequence, block sequence, etc. manual welding. A welding operation per.
_

-

, ,

formed and controlled completely by hand. ' *

tow frequency cycle (resistance weld. See automatic welding, machine welding, ;

ing). One positive and one negative pulse and wmiautomatic welding. [i_,

of current within the same weld or heat time 6

at a frequency lower than the power supply mash resistance seam weld. A resistance
frequency from which it is obtained. seam weld made in a lap joint in which the ;=;

thickness at the lap is reduced plastically to i ;

approsimately the thickness of one of the | I
lapped parts. [

i..

M =>'' ('hermai $r'' vias)- ^ de' ice for cro- i S
*;
Itecting a surface from the effects of blasting' i

Lirmng w. h equipment or coa:ing adherence or coalescence with the I i=
*

mach.ine bran.ng. it
1

which performs the brazing operation under substrate. Masks are generally of two types: "

the constant observation and control of a reusable or daposable. 1

braibg operator. The equipment may or "
ma t n.s (thermal spraying) The map.r con .i jmay not perform the loading and unloading

of the work. See automatic brazing. tinu us substance of a thermal sprayed coat. b f
%ping as opposed to inclusions or particles of |

nachine esygen cutting. 09 gen cutting materials having dissimilar characteristics. I (
with equipment which performs the cutting

. I'

operation under the constant observation mechanical bond (thermal spraying). The [p 4

. and control of an oggen cutting operator. adherence of a thermal sprayed deposit to a
, | ?

The equipment may or may not perform the roughened surface by the mechanism of par-
, ![ || ,

loiding and unloadir:g of the work. See tic!c interlockmg. I FW
; :f g iautomatic 09gm cutting. melting range. The temperature range be. ji <

tween solidus and liq 2idus. d b
;a ei

6'

3
-

muhine welding. Welding with equipment melting rate. The weight or length of 't1

which performs the welding operation under electrode melted in a unit of time. .3 e

the constant obsepation and control of a
1 -

uelding operator. T he equipment may or melt.thru. Cumplete joint penetration for a (may nor erferm the loading and unloadmg joint welded from or.e side. %ble root t 2 (of the work. See aciomatic welding. reinfacernent is prodwed. |Q
s

: cr
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Civen - Shear Stud Evaluation

It has been deternined that a nutber of studs on embedded platca, frames'

and pipe sleeves already received at the sitc and installed in forms are
deficient. The deficicacy is generally a machine weld that is not 360

7 degrecs.

This situation poses three ftmediate problems:

1. What should be done with material already in forms and other material
at site.

2. What can be donc about studs aircady in concretc (i.e., does a similar
condition exist - incomplete velds).

3. What can be done about future work.*

The following suggested plan of action has been partially Jeplemented:
,

1. All deficient material in forms should be rejected and replaced where
replacement plates exist; or repaired to the icyc1 of shear connectors.
Material is considered deficient if it does not satisfy the inspection
criteria for shear connector AUS D1.1-75. All other material at the
site is being 100% reinspected by Cives to the level of shear connectors.
Bechtel is performing a spot check of the Cives inspector in order to
validate the reported deficiencies and reports that Cives is inspecting
according to code. All deficient studs are being documented and bend
tested. All bend testing results are being documented. Studs that do
not pass the bend tt;t should be repaired to the inspecticn icvel required
for shear connectors.

In addition to the work b'eing perf ormed in the fic1d, Ecchtel has insituted
a 100% inspection at the Cives shop, and the Ecchtcl regional supervisor
will visit Cived in order to determine the origin of the probicm at Cives.

2. The condition of studs aircady in concrete can be evaluated based on the

<-(])
results of the inspection cited above. If the data gathered in 1 above

indicates that most of the deficient welds pass the bend test and are,
thereforc, acceptabic according to AUS D1.1-75, it can be inferred that a
similar population exists for the studs aircady cast in concretc. If,

' however, a significant number of the studs fail the bend test then the
probabic number of unacceptabic studs per plate will be eva3uated from
the inspection data and the questionabic plates, etc. in concrete will bc
analyzed with the appropriate number of deficient studs. The analysis,'

should attempt to determine the probability of failure of critical plates.
Assumption other than the number of deficient studs will have to be made
(i.e. reasonabic strength of a deficient stud).

3. Before it can be determined what should be donc about future work Cives
must evaluate the causes of the present situation. They are in the process
of performing such an evaluation and will transmit the results by June 30.

4. A representative of Bechtel Engineering ufil visit the Cives shop on
June 28, 1977, to review inspection and fabrication procedures and to
discuss the general prob 1cm of stud welding with Civtg panayc:cnt.

.x . ~ :ng
.

" +ihi+ li.
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-G W 4'ws fo r yJ ~ zM/7 -

/. )//dfd /co% - s f-
*#

( ''
Union Electric Company cI M_s 5

, . , [J'P.O. Box 149 ,

2. m g m agg.js fSt. Louis, Missouri 63166 .-

fo $ Q , MAttention: W. H. Weber
Manager, Nuclear Construction.

Subject: Revision to MCR applicable to P/O #10466-C-131-2,

Re ference : ULD 822

Dear Walt:
-

The referenced ULD which imposes 1007. receipt inspection on Bechtel
procurred safety related materials , provides provisions for reducing
this inspection level when a satisfactory confidence level can be
determined. To this end a review of inspection data accumulated
since 7/15/77 on Cives enheds has been performed. In order to iso--
late problem areas the embeds have been catagorized as follows:

a) Machine Welded Embed Plates
b) Manual Welded Embed Plates
c) Machine Welded Embed Sleeves
d) Manual Welded Embed Frames.-,,

) .
#

Lased upon this catagorization the following recommendations are
submitted for your approval:

.

a) Reduce -1007. inspection = requirement on-machine welded.
embed plates to a normal 107. receipt inspection level.

.

b) Maintain 1007. insucction on manual welded embed clates'

for weld criteria'only, reduce remaining inspection
,N"~""~"*n a n rmal 107, receipt inspection level.

cc m3
ANS. =73 04st

ud~c )ru | Jid.tice 1000. i.nspection requirement on machine welded

F(CA3Lg' M6}{d T cew
i s to a normal 107. receipt inspection level.

p---+
e i !x ibw k---

. . .

4 e -

YJff W i e ii i i7
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P | 4}_ , ,

.- ,
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8/18/77
DLUC-1788
page 2

~

d) Maintain 100% inspection of manual welded embed
frames for weld criteria only, reduce remaining
inspection element to a normal 10% receipt
inspection level.

The data to support the above recommendations is contained in an
attachment to this correspondence. If further clarification is
required please contact the writer. Your early response to these

- recoc=entations would be greatly appreciated.

Very truly yours ,

=?.

(,
'- H. J. Starr

Project Manager
.

HJS/JC/b

cc: R. Powers UE-QA
W. van der Zalm Daniel QA
F2 ' Field UE-QA
D. Schnell UE ,

Attachment

.

,

O~ .. .

.

S

.

$

e
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Inspection Data Cives Embeds

The approximate totals shown below were supplied by QC inspection.

/ personnel who have been performing the required inspection functions.
The sample data was obtained by a review of accumulated inspection
reports retained in the OC office. These reports are available for-

any further indepth review as may be deemed necessary.

a) Machine Welded Embed Plates

Approximate number inspected 5,220- ~ -

Approximate reject rate less than 1%
Audit base to substantiate reject rate:

,

Sample size = 266
Number rejects = 0

[g Reject rate = 0%

b) Manual Welded Embed Plates

Approximate number inspected 280
Approximate reject rate 90% (Weld criteria only)
Audit base to substantiate reject rate:
Sample size = 15
Number rejecte = 15 (Weld criteria only)
Reject rate = 100%

.

c) Machine Welded Embed Sleeves
'

Approximate number inspected 700
Approximate reject rate, less than 1%
Audit base to substantiate reject rate

- Sample size = 70

Q
,_ .

Number rej ects = 0
Rej ect rate = 0%

d) . Manual Welded Embed Frames
'

Approximate number inspected 200
'

,

Approximate rej ect rate 20% (Weld criteria only)
Audit base to substantiate rej ect rate:
Sample size = 80
Number rejects = 17 (Weld criteria only)
Reject rate = 21.25% -

s

.

.
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4--- t44. '. l . . i , ._ | | - P ? "' --- -- -- fAttention: W. H. Neber -

- - - - .
3 - . -

Manager, Nuclear Construction k, 7f ff ' ..|_. .
| --_-.:. ;_._.

"'Subject: Summary of the Daniel Inspection -

@ of Cives Embedded Material ' N ' A"'# ". r '
kn o.N[kvJ / '

''

,
.

Dear Walt: l/@
J

. As per Union Electric's recuest, Daniel has completed the study
of Cives Embedded Material uith the following results:

Embedded Frames (Automatically Welded)
.

i
.

Total No. Studs inspected 5341
Number Rej ected 95
Reject Rate 1.78%

'

Embedded Sleeves (Aur omatically Welded)
..

Total No.' Studs inspected 8316
g' Tot,1 Rej ec te d 201

Raj ect Rate 2.42%'

Pc &~ lVED-

Embedded Plates

Automatically Welded Studs N0y 221977
Inspected 96472

Rejected Studs 106
,

Reject Rate 0.11% L' E ""#

Manually Welded Stuos
Inspected 6103

Number of Studs Rej ected 2729
Reject Rate 44.72% .. ,. , .-

h . '' .' 3 --; v.- ,,

_.

$ k s q

.%

1

A D;.I.::1 LOm . . &.

~3 % 2~~ 1223 f QTX*y V . 'u
'

,

Q. t . r $. . . .~, .

\
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_

Total number Automatically Welded
Studs Inspected 110129
Number Rejected 402
Reject Rate C.365%

Total Number Studs Inspected 116232
Total Number Rejected 3131
Overall Reject Rate 2.69%

This data was collected from information contained in Surveillance
Reports on file in file number Nil.02.

It should be pointed out that automatically welded studs which
were repaired by manual welding, and which were rejected because
of weld inspection are included in the data for automatically

,
welded studs.

.

[g Based on the extremely low rejection rate for automatically welded
studs versus manually welded studs, Daniel requests approval to
reduce the inspection rate on automatically welded studs to a
sampling plan as proposed by Daniel. For manually welded studs,
Daniel proposes to continue the present inspection rate of 100%.

entil a competence level can be obtained.

If you should have any questions concerning the data contained in
this letter, please contact Mr. P. E. Johnson, the Project Uelding
QC Engineer, or the undersigned.

Your prompt attention in response to the request for reducing in-
spection on automatically welded studs furnished by the Cives
Corporation will be appreciate,d.

Very truly yours,
'

O N,,x s2-

edh =#s~

#4/
H. J. Starr
Project Manager

. HJS/UGW/cla

cc. E. D. McFarland (6)
- J. A. Holland (10)

W. G. Westhoff (4)
P. E. Johnson (27)
M. A. McDaniel (1)

.
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]ettachment:
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o

Places with threaded rods. lland Wclded Plates (P.O.1)
Snuppa 10466-C-131

r

EPl A22 .

EP211 A2, A17, A47

EP311 A18,Ak4
>,.3 f , .v

EP411 A19 % . _. - e ,#u- ,

. '

EPS11 A20, A45, A46, A48 -

EP611 A3, A24, B24, D24, A40*

Ep711 A4, A43~

)
EP811 Ai2

Listing to be incorporated into Supplier Deviation Disposition Request number 4,
July 8, 1977.
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(('
si,m.m.m.,o.., una
ro.rar 7: ant System *

5 Choke Chey Road
i

sockvitie. Marviend 20850
(301) 86M010

.

Nove.. er 1(1e:C-131
1976

SLU: 6 - 41 4

SUBJ: Miscellaneous Steel:
.

Specification C-131-

~

Mr. D. F. Sch 211
Union Electric Company,
P. O. Box 149

i St. Louis, Missouri 63166 -

Dear Mr. Schnell:

A recent examination of Bechtel procurerent inspection activities
i -

|b
indicates a number of reports of misfabricated and discrepent
materials produced by the Miscellaneous Steel Supplier. Cives Corp.

(. Discrepencies identified to date include items such as mislocated
studs; oversize holes in embedded frames; undercut welds; oversize
pipe sleeves; door frares out of square and painting defects.
These discrepencies are being identified by Bechtel inspection on
the basis of a sampling inspection pmgram involving approximately
20-25 percent of the mhterials to da6e. In each instance, the
material discrepencies have t'een corrected and the item satisfactorily
reinspected prior to release for shipment. -

The above data raises questions in regard to the acceptability of
these materials delivered to the site which have been released for
shipment without benefit of Bechtel end item inspection. To resolve
any uncertainty that may exist in regard to the acceptability of-

miscellaneous steel previously delivered by Cives, it is suggested
that Daniel Quality Control establish and implement plans for dinen-'

sfonal and visual inspection of selected shipments of materials
previously delivered to the Callaway site. As discussed with Daniel
(Van der Zalm) on October 28, 1976, it is understood that Danici is
in agreement with the desirability of performing these inspections
and will procer to develop and implement a program of on-site

.

'
-

. ,

s

( -

=ei-,-

Exhibit 19
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inspections in early November. The results of these~ inspections
should be reported to SilVPPS in order to detemine whether follow-
up actions should be initiated with Bechtel and Cives Corporation.

Daniel's assistance in t'his matter is appreciated.

Very truly yours,
'

' S. J. Seiken
QA Manager*

SJS/jh
* cc: 11. H. lleber UE

* F. D. Field UE
*

H. R. Htmby Danici
W. Van der Zalm Daniel .

-
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i.

.e..r.m. .

W. H. tieber NATTENTION: .

Manager, Nuclear Construction-

-
.-

SUBJECT: Data Package Prepared to provide information'

" for use in an Engineering Evaluation
~ " '''' *Dear Walt: .

,

-
,

.. -

Attached is'the Data Packaga frem Daniel's QA Record File,.
Nil.02 listing rejected Cives manually welded embedded items,

-for your evaluation. This package consists of the follouing:

1.. Attachment A - Flow chart for documents contained '
in this package .and proposed close-.

,out of NCR 2-0831-C-3.~ ~
-

' ~

2. Attachment B - This attachment de' scribes the method.

used by Daniel in determining those- '. .. ,

3' 4 items / entries'which were not copli-
"J" E cable or did not provide sufficient

'
'--

. ta / # ## informaticn to be used in performing
'an Engineering evaluation. This*

, . ~ atta hment consists of three (3) pages-

~

sequentially numbered.- - ..- -

3. Attachment C - This attachment consists of copics
of the actual Surveillance Reports*

.

and the supporting sketches from.
,

Daniel File N11.02 which have been
pEdEtVED annotated as described in Attachmcat 3.

This a ichment consists of 610 pages-

r3jgyg sequentially numbered.-

,

-- .p ... . . ... . . . . . . .

ggygti. "seeJ4 U P. C l il E ']
"'' -

-

.

..JAN 2 01978 .l AN 9 01978-
-

. ..
- . -

u m .nc m u m co m o' " -
g-. . . -. -

. . .:p - . ux:nica m:. .. .

; 'i'.- c.v ' 0, PROJ LCT. ;;e ~

.u
_

. .
' y' ' ,o- n

.

.
' *. , ' '
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Eollowing ia a summary of the number of rejected items by- -

cpecific type:
'-~

-

L , .

Plate Type No. Rej ected
o -

EF-1 3
~

.

EP-111 1 .

EP-211 23. .

EP-212 -

1-.

~EP-311 47'

EP-312 3. .

EP-411- 30.. .

EP-412 5 -

~
.

-

EP-511 39-
,

EP-611- -

g 66
EP-711 92.

' . ,
- - EP-811- 2

*

Total No. Plates Rejected 312 '

). .
.

~

It should be pointed out that the rejected items contained in
this Data Package are listed on NCR 2-0831-C-B and :1CR
2-1835-C-B. Since these'are Category "B" NCR's dispositioned
REUORK by Daniel, or. return to Cives for rework, it was not
necessary to make specific entries as to amount of, or
percent af the total weld, 'which was rej ectable. Thcrofore
inspectors' entries reflected the greatest amount of under-
size measured on each stud, and that undersize varied from
5% :o 100% of the total weld circumference. This fact has
been verified by interviews conducted with the personnel
who performed the inspections. Because of the manner in .

which weld deficicncies uere reported, an engineering evalua-.
' tion ubich assumes,the maximum undersized condition around

the complete weld circumference will not represent a true
image of the actual conditions.N '

/

It should be pointed out that some Surveillance Reports would
- seem t'o reflect a much' higher percentage of rejection bc th in
number, and amount undersize, than the norm. In riost instances .

. these reports were generated to document embeds Treviously
rej ected by inspection or craf t persor acl in the Power Block
by generic number which were moved to a " hold arca" in the

-

laydown yard for reinspection and rework at a later date. In
general, these w >re embeds that would require a greater degree
of rework to gain acceptance. In these instances it was . ,

felt that it would be more expeditious for construction
purposes to replace rather than rework these items.

"

In an effort to be responsisc to previous urgent requests
fdr information pertinent,to NCR.2-0831-C-B, .

,
Daniel has

.

* *
-

. ..,,
,

, .

.

ge g 3 -

4 *
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. - ... .,
,

. .

. .

provided a copy of the actual NCR accompanied by relative
~j data from QA File Nil.02. It muut, therefore, be reco;.n i::ed

that previous packages supplied to t h e !!!'.C . UE aiid liechtel
have contained not only records with entries relat ive to

,

HCR 2-0831-C- B, but also all inspect' ion results perta'ning
to the reinspection of Cives material. Each sheet cor. t a irie d
in the previous pachar,cn contained at least one (1) entry
relating to the NCR and therefore had to be included. It
should.be cicar that the attached package is in no way intended
as an explanation for NCR 2-0831-C-B, but is provided for the
purpose of providing information for use in an engineering-

evaluation. Daniel is presently' in the process of preparing
a separate package for the purpose of closing 11CR 2-0831-C-B.
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~11. J . S tbrr f/g/,rg
Proj ect Manager-

.

HJS/PEJ/WGW/ap

cc: H. J. Starr (1) ,

W. G. Westhoff (4) . .

W. H. Weber (Ud) .

D. F. Schnell (UE) 2 .

R. L. Powers (UE)
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SURVEILL ANCE INSPECTION REPORT
-*

d

BPl 221, *

2 "O" List
REPOnT NO.10066-C-131

Ns7 t CTt CN AW C'** 'f N 7 N O- 2
OATEsit.;rECTreN

rEv. Dec. 30, 1975gh M/n 100%-C-131 < m PE R F OR VE D
Pl50cllane03S Steel 1 CF 2

unT L ON caotn PAGE
C i'Ic 5 COrDSrat On NOn0/ P :ivE SUPPLIE R _ REF.NO.
Sa-e 5900

SUP*LI E S ._ _ S .O. N O.
Gouverneur. Fi

LOC ATION _ .

3, $UPPLtER CONT ACTS
TITL Eg
Project ManagerMr. Dean Parshley Q. A. Manager

Mr. Alex Teed
G APPROV AL LEIO

* 2. STATUS 08 SUPPLit R OR AMNGS,PRCCE DURES. AND DATA 5'HEETS TH AT REQUIRE BICHTEL ENGINEE RIN-

OURINS THIS REPORT PERICO

Paint procedure - level 3; drawings and weld procedures - level 1..

3. MATE RI AL RELE ASE D FOR SHIPVENT DURiNG THis REPORT PE RLOO

C
Monc,

d. STATUS OF PREVIOUSLY REPORTEQ UNCORRECTED NONCONFORM ANCES

N/A.

S. DESCRIPTION OF UNCORRECTED NONCoNFORM ANCES DISCOVE REO QURING THIS REPORT PERtOO
|

s

N/A.
6 OR AWINC,5 ANO SPECIFICATIONS USEO FOR LNSPECTION PURPOSES

RE v.
OnAmNGNO- -

SPECIF >C ATiCN NO. --REV -

Exhibit 21
10466-C-131(Q) 4,

0 - Weld Procedure ,

2 A 75-243
0 - Weld Procedure

102 A 75-244
1 - Paint ProcedureCZ-11-1h 9Y Or wimE55 POINTS. HOLO POINTS AND OTHER INSPECTIONS PERFORVEQ OURING

TMis REPOP' PE R100

7. Suvv

for two witness points established during the initial visit
,

Visited the supplier's plant!

as follows:
tice basis for each weld process.Fit-up and welding on a first1.

Shic1ded cetal are weld of anchor bolts to plates to dwg. 42 Rev. A, tack.

a) fillet welding to procedure 75-243 unrevised.welding procedure 75-244, Results
Qualification records for the welding, C. Fatchin, are in order.
of inspection were satisfactory for work =anship and dicensions.

.

Nelson studs were welded to pla tes in accordance with AWS D1.1-75 and dwg,The layout
Twelve studs were welied to each of the two plates.One. stad on each ,b). #102 Rev. A. to be saPisfactery.j was dicensionally checked and found Both0 around the periceter.fillet extending quite 360plate did not have a with a harer in accordance with the AWS

parted from the plate when bentSeversl cf the visually satisfactcry welds were tested in the
requirceent.

D15!RIBUT;e5 j

Ori;;inal te: E , .J . S imnew
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1- Bechtel Power Corporation
Interoffice flcmorandum

o,t. June 29, 1977 -

To H. Quinn
.:SNUPPS Project

reom E. J. Simanek5"W"' Bechtel Job 10456
./T0466-C- -

IETFU lon of Stud or Procurement
Anchors - Miscellaneous Steel

At Caithersburgcopi : R. H. Stone
J. E. Malone
D. E..Trapold

~

.

J. L. Turdera
, ,,

P.11. Divjak-

A. M. Vuksan.-

This is to-confirm our conversation on June 29, 1977 regarding 1007, ins-
pection of the studs velded to the c=beded plates.

On June 15, 1977, you were verbally requested to initiate the 100% ins-
pection of the velds =ade by the autocati: stod velding process and the
SMAW velding process.

During a visit on June 29, 1977, it was observed how you were performing
the inspection on the automatic welded studs. Observing them when the
plates were banded back to back, then stacked. The stack was about 12
plates (12 feet) long, 5 or 6 (5 feet) high and 2 (9-10 feet) deep.

In the opinion of B. L. Eeyers (Engineering), S. J. Sciken (SKUPPS Client)
and myself, this is unacceptabic as it is not providing 100% inspection of ,

the subject volds as requested, therefore, you are directed to change your
inspection technique to provide the Project with the degree of inspection.
If it reans core visits (tice), then it is expected tha.t this vill be worked
out with your Regional Supervisor.

We cannot indicate at this tire hov loag a period the 1007. inspection of the-

subject velds vill continue. This is dependent on what is found at the Job-

r.ites (Union and Kansas), results of your inspections and Project review of
the recults plus Client concurrence.*

| This is also to reiterate that we have been requested to 1007, inspect the
"0" list sleeves and the missile door frames.

4

If you have any further questions, please contact is.i
1

:
|

~
" cv

,

/ p ;# G';2e
. J. Simanck! .

-

gr5GGamar:3*

,

EJS:vgn -

JExhibit 2 3
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, a s TO R1WENt"' N
-- 1,

jh,,, August 10, 1977
. .

tir. S. A. Petrick
Exccuttyc Director, St.*UPPS
5 Che,.c chern Road
Rocb ille, im 20850

Dear Mt. Nerick-
(g

.

BLSM - 5977 File O '* 99.4 / C- 131

{ ',
' SNU2PS Project - Job No. 10'.66

NRC Inspection at Calic;:ay Jobsite,

" "" ~''
R EC EIV E D

Ref: 1. SLct 7-302, S. J. Scihen to R. II. Stone
. AUG1 :; ;o,-'7 dated July 27, 1977

2. Bl.SM - 5959, R. H. S:.cn2 to N. A. Pctric'
dated August 8, 1977

NUCLEAR ENGR. Enc 1: Final Report: Investigatica of :.cided'

Studs

Refctence 1 requested Bechtel to provide for S"UPPS consideration a detailed
repot:. uith uphasis on the follouing:

1. Currective actic y taken in response to the NRC inspectica findings
(~ and the results achieved to date.
S

2. Corrcctive. actions to be tahca to avoid further nonec .pliance in the
a ca cited and

3. The date uhen full cc pliance vill be cchieved.
.

T. .:lo:cd please find the detailed report re.qu e s t e d. A response to the findings
" Ic trantnii.tted .ia separate letter on !sugust 3, 1977 (;te f e rence 2) . 'lhe
ri .; cases cddress the ccrrective c.ctiens taken by all responsible pcrties as
U W tcd in itet 1 of the refercnce 1 letter. Itca 2 and 3 of the refcrcnce 1

|r
|t in t or vill not be addressed as no actions arc decnad necessary,

s NgG%g

Exhil.tt 24
--

!
*

*
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p . f. . Bechtel Power Corporation.

* *j
-

,

.

es
-2- August 10, 19777.g etcgn ,

,
, ~~

[3/uw 5d d
The 1C1'. reinspection of nachine welded studs at the Callauay site is
ce :arized in the enclosed report. A partial reinspection uas also perfo med

the 1 olf Crcek site (approximately 30Z of the plates at the site ucreat
included). Ogt of 10,000 studs inspected, tuo uere damaged in transit, 3 had
less than 360 ucids, anc 1 did not pass the bend test. The reinspectica nt

ynnsas was tetuinated because of the extremely low rejection rate (1/10,000),

Ihe data gathered for machine ucided studs (see report) indicates that thn
percentaSe of defective ucids (0.567,) is far below the industry average or
3 57., and that the percentage of rejectable studs is also extremely leu (.037.)..

It is, therefore, reco= ended that the 1007, final inspection at the Civcs
chop being performe<! by Bechtel be terminated.

.

( In addition to a revicu of *he machine ucided studs, hand ucided studs varc
alno exanined. As indicated the acceptance criteria for canually ucided -

C' - - anchor bolts has been codified and clarified. This change vill necessitatc

that the caterial already fabricated be reinspected. Cives will perfonn

such a reinspection in the near future.
'

Very truly yours,

1-

.[xep ~/-

.

( R . 11. S t c

Project Manager.

PD:PIS:CJF ,

.

cc: S. J. Seiken, u/1

p. F. D. Field, u/1
R. P. 1:hite, r/l

-

.
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FINAL PIPORT
'

INVESTIGATION OF UELDED STUDS-

.

.

.

'

.O
'~

E?chtel Power Corporation ,

.

e

.
.

*

Prepared By: R. Parikht

|
.

D. L. !! eyers

.
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* Statement of Problem.

. .s During a recent visit to the Calicway site repres.en tat ive s of the ::RC
'' {. ' discovered sc=e cachanically vc1ded studs with less than 350 welds on

enhedded pl. .s. As a result of this, 100'' reinspec tion of alla .

ucchanically velded plates was initiated. In addition canually welded
plates were also reinspected.

The results of these reinspections are as follows:

1. Mechanically Welded Studs:

No. of Defects
(1 css than No. of 7. 7.No. of Plates No. of Studs 360 veld) Failures Defects Failures

"

7543 81,673 457 66 0.56 0.08
. 2. Manually Uelded Studs:

A majority of the studs were found unacceptable based upon AUS D1.1
requirements. In general the defects are as follows:

The vertical leg of the veld is undersized by up to 1/16".a.

b. The horizontal weld is oversized by up to 1/8".

The profile and convexity of the velds are unacceptable according toc.() AWS D1.1.

d. Some undercut in excess of. that allowed by AWS D1.1 exists.

Investigat'on--
.

Preliminary investigation of both problems indicated the following:
,

1. The nu ber of defects for =cchine welded studs is below ir 'ust ry averages
for the equipcant and techniques used in the fcbricatica _f c= bedded plates.
However, Cives (supplier) was asked to deternine the r ; son for the defective
naterial reaching the jcbsite and to determine the pos. ibility of tracing
the defective materials to factors such as specific time period, shif t,,

location, e tc.

2. The required veld detail according to M:S D1.1-75 for uanually velded.

studs ir altiost Onpassible to produce using noresl production catericts
and techniques. It should be noted that this detail (c bedded plates)
is peculiar to pcVer plants and the requirements of the sections of mis
Dl.1 not being net vere developed for linear velds cnd not for the typeof veld in ques tion.

.

.

(~r *
.

a:

-1-
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In both o *ses three cenditi n; nuat be investi uted:

[' a. Material aircady in cencrete.
b. Mate:ial already f abricated.
c. Future fcbricction.

These conditions vere investigated by the progre= outlined below:

A. For Machine Welded Studs:

A probability analysis was performed to evaluate performance of plates
which are aircady in cenerete. For this purpase, the Bechtel liaison
group at the Callavay site furnished information regarding concretc
pieced prior to June 9, 1977. A listing of all plates c= bedded in

-
.

concrete (placed by June 9, 1977) was prepared. Next each plate
was identified by its locaticn and the icposed load. Using this
infor=2 tion a tcbulatien showing the actual service load and the-

capacity of plate under nortal cervice conditions uns prepared (see
Table 1, Appendix B).

For plate design it is assuced that the applied loads are close to
the center of the plate. Ilovever, to facilitate installatica in field,
a tolerance of 6" for the application of the load is alleved. Thus,
for a given plate the load applied at a stud which has failed represents
the worst case. Other points of load application cay be anywhere within.

the plate resulting in esses which are not es severe ad the one tentioned
above.

O
In order to evaluate the effcet of loading the plcte in areas other
than the critical area, the plates vare divided in nine(9) rones
(see sketch la cnd Ib, Appendix B). The load carrying capacities
of plates, with*the load applied in each zone were calculated and
the nu=Ser of potential f ailures vere deter =ined (see Table 2,
Appendix B) . The probability of such fai'.ures taking place was
detertincd cad is described under "Results".

B. For Manually Celded Studs:

- A lir. ting of platec with canually velded studs was prepared based
upon leld inforratien cn ccncrete placed prior to June 9, 1977.
For each plate cetual rpp 'ed loads vere detertined.

.

Reduced capacitier of pintes vere thr.n calculated by assu=ing the
velds between stedc cnd plates to be 1/8" and 1/16" undersized,
respectively. In cddition reduced capacities of the plates were
establiched by nsr.u=ing 1/16" undercut in ctuds. These reduced
capacities vare compared with the actual applied loads on each plate
(see Table 3, Appendix g) .

.

* e

-2-
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From field reinspection reports it was verified th,: in tm ecce

did the unde rsize veld or the undercut in the stud exceed the
..

. maxinun assumed values (i.e. 1/S" undersiac and 1/16" undercut).

Unsults

1. Ikchanically b'elded S tuds

The results of Cives investication into the ccuses of th2 deficient
material along eith the statistics attached in Appendix A indicate
that over 80% of the defective t aterial occurred during a four raonth
period shortly after fabrication started. It tas during this paried
that the particular shop layout, fabrication procedures and ins pection
procedures developed for the SNUPPS project vere initiated. Since that
time the defective caterial has been drastically reduced. Our survey

'

indicates that the percentage of velds l'ess than 360 is less than 0.107..

In addition the probability of failure resulting from a defective stud,.

for plates already in place, vcs investigated as follo.s:

Probability Analysis:

Let P = Probability of en embedded plate fcilure

P = Probability of a defective stud (obtained froa field
reinspection reports of sinilar plates not yet installed)

P = Probability of load ubich is applied to c= bedded plate

() being the reaction to a "Q" list systen. This was established
by review of load application on all plates (in place) involved.

P = Probability that the load s.hich is applied to embedded plate
3 cxeccEs the failure capacity of the plate. This vas. established

based on the tabulstion of actual loads develepad frem availabic
data and can be further broken dcun as follows:

a. p' = Probability that applied load vill cause a failure
of plate.

b. pj'=Probabilitythat the cpplied load vill fall into the,

zone in which plate failure occurs.*

. c. p'''= Probability that the particular stud in the cone
3

under reviev vill fail.
.

Numerically,

y (f 81673 ctuds,
from s ta tetent o f probice , = 66P 1=

o 66 failed) 31673 1237.5
.

'
- P2 (from tabulation compiled, - 255 1-

,

of 541 plates 255 "Q" 576 2.26
. licted)

- ..

%
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,

free tabic ' cc= piled.pj(f541 plate,39 fails 39 = 1=

L7 o 54 1 13.67- >

in Zone I) ,

" Probabilicy of load being in correr
p'' (Since there are 9 ones, =1 of a plate should be love; than the

3 *

'
probability of Icad being 9 probability of load being in the
in Zone 1) center of the plate. Hence, this is

,a conservative number.
p''' (since there at a 4 studs, =4=1 Since there are 4 zones in a plate3 probability of the given 4 which qualify as Zone 1.*

stud failure)

Then, probability of plate failure for load in Zone I is,

=P=p 7. p xP3"Py 2 x(P'xPj'X P '')X Py 2 3
.

1 x 1 x 1 x1t ~l=

1237.5 2.26 13.E7 9
,

-0= 2.865 x 10

Sitnilarly probability of plate failure for load in Zone II cnd VI is:

q = 54129 =, 118.66

:O
P =- 1 x _1 x 1 x1x Trobability of load being in Zone IIy

-1237.5 2.26 18.66 9, chould be lover than the probability
of load being in the center of the4= 2.12 x 10 plate. Hence, this is a conservative

* number.

and probability of plate failure for loed in Zone III is
I

~~ '

21 1p3 = -

! 541 25.76 '

;

.

P= 1 x 1 x 1 x l_ x 1 = 1.54x10-6,

! 1237.5 2.26 25.76 9 -

, hiote - A load in Zenes IV, V, and VII throuch IX vill _got ecuse failure _f +IIence, the probability c1 p1 to f ilure = 2.865 .: 10 + 2 x 2.12 x 106
- 1.54 x 10 - 8.645 x 10 It chould be noted that tbc cbove calculations.

do not include the following factors:

a. Probability that all icoosed lands occur at the sa e titm. This should
be significantly less than I cinee it is not a n::,rral condition that
all loads oct ct the scoe tice. For exc ple the probc.bility of
occurrence of come 6f the assumed lon.ds are:

_ _ . ~
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.

1. 10 ' for ceicnic loads

() 2. Approximately 10 for pipe covecent or rolling loads,
~

b. Probability of a plate failure inducing system failure is also
significantly less than 1.

These factors vill further reduce the probability of causing a major
safety hazard in the power block due to a defective stud to a probabilitysignificantly less than 10-11 *

2. Manually Ucided Studs
i

*

From the study of the c~npilc' ldta cnd the enice!.ted reduced capacities
of plates due to 1/8" undersice ucids or 1/16" undercut of s tuds it was
cctablished that a cufficient desirr nargin existed cnd that none of the,

plates c= bedded priot to June 9, 1977 possess the potential to fail.
.

Thus no corrective actica is required for plates which are installed.
It was also deternined that the as received veld profile is structurally-

acceptable for the fabriccted plates.
,

Corrective Actions

1. Mechanically Welded Studs

The rejection rate r.nd the probability of failure indicate that the
O- cateria?s as received at the jobsite are acceptable. However, to further

insure that future fabrication of these type studs are, and vill continue
to be acceptabic,the following* additional act' ns were taken:

a. An investigatica of the supplier's shop vas perforced on 6-28-77
by technical, supplier quality and SSUpps persennel. The result
of this investigation indiccted that the supplier's f abrication a nd

>
. ins pec tic : procedures were acceptable.

b. The technical specifications vere revised to require that all future
-

cechanically velded studs with less than 360 ucids be bend tected,

prior to chipment to the site.
.

2. Manually Uelded Studs .

.

Since it has been deconstrated that the as received naterial is structurally
adequate the spacification (10466-C-131) and the pSAR uare changed to clarify
and refic :t this condit;an. T1 - ISAR chcnge and justification for the
ebcnge ( e included in Appendix C.

.
-
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Cercim iers
_ _ .

Yne inves tignions perferred con crning, volded r.:ud:
received $[Iy[relded

*h--*

bauCollaucy jobsite hgve indicued that for nachanical h cnd
studs tbc .abricat un r.nd qu a ld "~3 * ~-1 p.ocev>ure s are s.,t ir,f ac to ry resul tin 6
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Bechtel Power Corporatirn'

Engineers - Cens:ructers

.

I *
15740 Shady Grove . Road hkp
Gaithersburg, Maryland 20760
301-948 2700

i

Mr. Nicholas A. Petrick ,

Executive Director, SNUPPS NOV 211977 -'

5 Choke Cherry Road
Rockville, Maryland 20850

.

BLSE W 5 Pile C-131(Q)
~ Bechtel Job No. 10466

*

SNUPPS Project
Inspection of Machine Welded Studs

Enc 1: Letter Parshley to Divjak dated 11/18/77

Dear Mr. Petrick:

At the request of Union riectric, we are supplying the enclosure which docu-
t:ents the inspection of machine welded studs perfor:e6 by CIVES Steel Company.

,

i Since June 15, Bechtel has inspected 100% of the material fabricated at
0CIVES. The procedure includes inspection of welds for 360 with bend testing

according to AWS 4.30.1 as needed. Prior to June 15, Bechtel performed a-10%
random inspection which included inspection for a full 360 weld. This was
part of our overall quality review.

It should be noted that although inspection to paragraph 4.30.1 of AWS DI.1
did not take place until Rev. 9 of Specification C-131(Q) was issued, the
reinspection of all plates at the Callaway site indicate a very small percentage.

j of studs without full 360 welds (.56% .

h '

truly - ts,

b'

J. L. Turdera
'

Senior Project Engineer

'
--

PED /BLM/bb A, .

COPIES FOR ANS.
3 To MAILcc: J. M. Evans, w/1

wo| cc= | er.
i oueun ese rac

-E. D. Tarver, w/3 4 ggy,gjjj j f gfgg. i ; jD. W. Capone, w/ [ gg g, tgj ;,
,

J. R. Jorgensen, w/3 g; (p y: i

M. T. Opstad, w/5 App 1_ _ Ji _ ,._ g:_1
LlLY ' '

1 1. v-
d.Ds,7t/ / __ _ _ I. !. -

I .

PECEIViED i ! 1 i

i I ! _1 !
i

g g g Jgp _ L L - m .w+s . ,-- , ,hc g-,

Exhibit 25
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Manager - Nuclear Engineering
M 2 21980Union Electric Ccapany

Post Office Box 149 i

St. Louis, MO 63166
.

BLUE $kk File: C-131
Bechtel Job No. 10884.

SNUPPS Project
Undersize Manual Fillet Welds en

g Machine Welded Studs

Ref: 1 UTD B-1475 (Cives) dated 6/17/S0-

Dear Mr. Schnell:

This 1ctter confir=s the discussion on June 24, 1950 between Eechtel
(L. ! ,tondo, E. Thenas and K. Parikh) and Union Electric (D. Stecho)
regarding the undersize of ranual fillet welds found cn several embed
plates in the field stcek. Review cf the data in Reference 1 reveals _

that the worst ef fective unders: e for a given stud is approxicately
1/8 inch. Plate EP3120-Al27-163 has two studs with an undersine
identified as can3 ng between 1/16 and 3/16 i- -hes en the verticali

stud leg arcund the entire circenference. /2roal ccafircation reccived
frca the field indicates in ene case this results in an average undersize
estimated to be slightly grener than 1/3 inch. The other stud has an
effective undersine esti aced to be slightly less than 1/6 inch. SincetO the undersize is limited to cne leg only, the effcetive undersize of the
velds, =casured by the reduction in minimun threat area, is less than
1/8 inch. Tha field reported that all th2 studs identified as being

,

undersize were in a bent conditica. Ecwever, in a few cases the bend wasoless than the 15 specified in N.;S Dl.1, Section 4.30.1
.

Our analysis reveals that a replacemenc weld with an effective undersize
weld of 1/8 inch or less arauad the entire circu- ference is sufficient
to transait the nanirun desi::n loads inposed on the stud. The basis for
this conclusion is the folicwing: Ihe requirements imposed by A4S Dl.1
to use a 5/16 fillet weld when ranually welding studs cre to ensure that
failure of the assenbly till not cecur at the weldrent (i.e., the
veldrent is stronger than the s tud) . The mininun safety factor inpcsed
on cur structural ccaponents is at least 1.67 (or 3/3). The actual

T:s
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Bechtel Power Corporation

. . . -

Mr. D. F. Schnell -2-

safety factor for the stud weldrent is ob';iously greater, since failurc
will not occur in the weld. ;; educing the effectiv<_ eld size fr:n'

| 5/16 inch to 3/16 inch (a reductien of 3/3) results in a we LJ which is
I sufficient to transf er the tunnua design load with a safety factor at

/ 1 cast greater than 1.0.

The conclusion is that the studs with undersize welds as reported are
capable of performing theic intended design tunction.

11owever, the undersize welds do not confern to the specification require-
=cnts. To preserve the intended design safety cargins, the nonconforming

- welds should be repaired.

Very tr ly v/ ars,

O da+4 i*

y 1(1. Sin (,th
Project Engineering Manager

EPT:bg

cc: N. A. Petrick
,

4

0

.

O

|

|
|

b

|

I
I

|

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



k-. !
.- ,

.

.
,

.,,

, .-. -

t) Bechtel Power Corporation
. Enyncer:- Con:tructors

C[Post Office Box 007 ! ,

15740 Shan Grove Road @.
Galthersburg. Maryland 20700 #,

301-943 2?O3 .

Itr. 1:itholas A. Petrick
Executive Director, S!;UPPS
5 Choke Cherry Road JUL 2 01977

,
Poc kville , 1:aryland 20850

ELSE l/[. Q File 0542
Ecchtel Job !;o. 10466

,.

S!!UPPS Proje ;t
*

SAR Chanre Isotice 21-77

Encl: A. SAR Change 1;otice 21-77

Dear lir . Petrick:-

4

Enclosed for your revicw and approval in SAR Change Notice 21-77. Thir. change
tiodifico the coarnittent to AUS Standards for containment construction.

O i:e channes ere reseired to the :nviter=enta1 nevert;. er tse Site teeende dee tethis change.
.

.

The concurrence of Westinghouse is not required.

This Change 1;otice was telecopied tr. the S!;UPPS 'rechniccl Cc :nittee on July 18,1977. Your icmediate attention to the approval of this change will be apprecicted.
s

Very truly yours,

,
*

.

. J. L. Turdera
. Senior Project Engineer

ItLS: rra
cc: E. F. Ecchett, u/1 bec: B. K. Kanga -

J. 11. Evans, v/1! R. L. AshleyD. W. Capone, w/3 P. 11. Di '* i ckJ. R. Jorgencen, v/3 P. Labartal
'

j L. D. Tarver* v/3-

D. L. licyers
j

. 11. T. opstad, u/5
11. C . Schuster (!;s p ) , v/1 --

L. Yandell (cz), v/1 i- r 1 - -n
?g P. C. Uilhent, (CGhE), v/l(kg C. D. noyer (ggr,g), y73 g j i,i t 27

|

|
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d. ACI 3 t 'i-6 0 - Eccorrended Practi ce for concretet

Por:.e.co rk is u:,ed ui th nu t exce;,6 on.
c. ACI 305-72 - noco mended Practice for llot Ucather- ~

Concreting is used uithout exception. '
*

f. ACI SP 2- - Manual of Concrete Inspection is used
without exception. 'o.,'

.

g. ASTM C9fi-72 - Ready-Mixed Concreto is used without
exception.

.

3.3.1.G.G.2 Steel Cons truction
c,,,,

At S\D1D -7e
ing Cc e i,s agedand D1.N - Rhv. k73S(Yuc tD l' P ""a..

N
1

-

' u n' r q) d ' igthoutexcep'Nt ru c tu.. a1 r,%ee Q \ \ g
'Ns

Ns.

Nfutty
b. AISC - Specification for the Design, Fabrication

and urection of Structural Steel for Buildings
Sections 1.23 and 1.25, February 19G9, includingSupplenent Ros.

1 (M ,,2,s (e used uithout exception. g ,* -17
ar
s 3

c. AISC - Specification for Structural Joints Using
ASTM A 325-72a or A '490-72 Dolts is used withoutexception. '

;O 3.s.1.c.c.3 uner v1 ate urcces-

11ciding procedures and perso*nnel shall be qualified in
accordance with ASME Dciler cnd Pressuro Vrascl Code
Section IX; Welding Qualification.

Vertical and dome liner plates are used as forms and
crection procedes the concrete placement.

'

The liner plate and penetration assemb)ics arc crected to |

the follouing tolerances. ( p -

4
t. o

a. General liner plate '?7.

, 1. The radial location of any point on the liner-

plate shall not vary from the design radius by
more than 13 inches. At any given clevation.

the maxinum diancter minus the mininun diar.eterchall not execed six inches, uith a two inch
. allo./ance for local out-of-rounducss.

11easurements shall be made at 30 degree.

- opacings for cach 10-f oot height.
.

, .
.

O SL'UPPS
= .

TELECOPY 1rs iS:HilED *
.

3.e-1s.

DW)|t]h1AT2TQ~. P, n.ns vn
. - . . . . . . -. . . -

-. - - . . ._. _ _ - _ - . ., , . , - . ---
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P.cvised Pa ra 3.C.1.6. 6. 2. S t eel Cons t ruc t ica (it tn only)
0' a. AWS D1.1-75 Structural Welding Code is used for Structural Stect

except as noted herein:

The following exceptions are allrwed for velding t,etween Anchor Studs and plates
embedded in Concreta.

Vertical leg of weld cay be up to/ " sraller than that specified on1 16
drawi ngs ,

11 Uncqual Ic39 are permitted.

iii Weld profile and convexity requirements for these velds need not be.

inposed.
.

*
iv An undereut of up to 1/16" for 107. of weld length may be permitted.-
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Justification For Change Notice 21-77
4

hs
s Subject: Welds getween plates Embedded in Concrete and Anchor Studs.

Justification: The welds under discussion occur between anchor studs and
plates (see cttached sketch for typical detail). These
c= bedded plates are designed to transfer load frem attachnents
cuch as floor beams to the concretc. The plates which range

. In thicknesses f rom 7 " to -l'/2" are anchored in cencrete by
means of studs 1" to 1Y2" in diameter spaced at 6" to 12"
centers. The welding between the plates and studs is donc
manually.

American Velding society (AWS) D1.1-75 requires structural welds"

to be of equal legs with limited convexity and 0.01" undercut
into the base metal. These requirements are generally necessary
for nornal linear structural welds. , Houcver, these rules do not,

address specific cases such as circular manual stud welding in'

clusters on cabedded plates. Such plates are peculiar to
Nuclear power plants.

.

Due to inaccessibility of the area to be velded,~1t is not
.fcasibic to insert electrodes at an angle so as to obtain the
indicated wcld configwration. (Ucr ally perpendicular to

'

'
curface of the Finished weld.) The actual position of the
elec'trodes used in this case results in welds with unequal Icgs

(]) (i.e. Horinontal and vertical Icgs of wcld being unequal), a.

significantly convex weld profile and seme undercut of the stud
base cetal. . .

These conditiens do not reduce the structurni integrity of the
veld for* the application considered for the following reasons:

.

1 A 1/16 inch short vertien1 Icg does not reduce the capacity
of the coanectica since the interface strength developed is
greater than the strength of the stud.,

11 Unequal legs are not generally permitted for linear welding
cince this condition can result in thermal strces in one of.

, ,

the pieces being welded. However, since the stud is free
to move under dif ferential thermal strains, no stress can

- be developed. Any novement that occurs will be small and
vill not affect stud perf ontance,-

iii Ucid profile and convexity are also neasures of the amount
of heat transmitted to the elements being welded and are there-
fore not critical for the same reasons given in 11 above.

.

iv < Since the studs are threaded, the tension capacity is
, w controlled da the threaded crea. The net nrca of stud' '

'

reduced in diameter due to na undercut of 1/16 inch is
I' p.t ent er than net cren of stud at the root of threads at

uhich nection tenr.ile st renr,th of the stud in ecm uted.
Thur., the red e d area 01 tud Cac to und:rcut doe: nx
offect the conuted r. t r e ' th of the u u !.

- - , - . - , . .. - - - .-. . , .- -. .-
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The abovementioned deviations f rca N.JS D1.1-75 for
confined welded areas have historically been accepted industry
practice. The Nn's code is not intended for this use but rather

i for structural steel. Ilouever, no mally it is used because
' these are structural velds and this is the only code availabic.

In addition, the code does have other aspects required, such
as velder qualifications, veld procedures, cisterial control and
vorizanship.

Sunnary: It has been shown that the veld proffic obtained in practice,
results from the configuration of the detail. A perfect veld

"

according to Ai!S D1.1 would not be obtainab]c with availnble
production acthods and techniques. llowever, it has also been
demon:.trated that the weld obtained, with its minor deviaticus,

from code, is technically acceptabic and has in fact b en the,

industry standard for a number of years.
.
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u.'ess e > e:d is proteced by a s elter Tms ht er -
!

* H . 'r a m mrol a:'d hane gpr apr ce to re..aee
_

i

J s e'oe:t> m the wein;ty of the u c!d sar! ace to a T-~a

na.m. , of the Ti!es per hour. I T

4.24.3 i ne type and diameter of the e!ectrodes used
sf :1! meet the requirements of the procedure specinea-
tion. '

4.24.4 Welds shall be started in such a manner as to 3
permit sufGeient heat build-up for complete fusion of i

e

the wcld metal to the prome face of the joint. We!d, 4

stopped at any point in +e length of the jmnt anc ; - - 2-
restarted after a delay o! nure than one minute shall {
he esamined for full fusion by nondestructise methods 4.

and repaired if necessar) in accordanee .uth 4.24 6

4.24.5 Because of the high heat input characteristic of
these processes, preheating is not norman ret uired {

*

s

llowever, no we!d ne saall be performed shen the |

temperature of the b$se inetal at the point of welding I. )'

is below 32 1 (0 'C).
4.24.6 Welds basing defects prohibited by S.15 or
9.25 shall be repaired as rermitted by 3.7 utilizing a
qualided we! ding procew. or the entire we!d sha!! he
remoseJ and ieplaced.

Standard dimensions, in. Min
Part F shank licad head

dum 1.cnath (L) diam height
Stud Welding c schnas ti T

* +0000 +1/16 |t1/64 9/324.23 Scope ,,
; -o mo -if s

Pa rt F contains pro.idons br the instal!ation and m gg .i g g, 1,pection of steel studs weud to steel, to attach ' n oio ,, 3
o

_

members and connection desiees to concrete (as con-
crete anchors and as shear connectors in composite +0 tm + 1,16 1 1/4 i 1/64 3/5steel concrete construction), and to fasten other l

-0.015 -If 8members and appurtenances.

+ 0 NO +1/16 1 3/3 i I/64 3/3
4.26 General Requirements N 015 - U8.

,
4.26.1 The dedgn of studs shall be saltsh!c for arc %ndard dimendons, mm
welding to steel rnembers with automJt: call) timed,

stud wc! ding egaipment. The type, site or dumeter, 12 7 +0 W +16 25.4 i 0.4 11
~U 25 ~3*and lergth of stud shall be as specified by the

d.awirgs, specifications, or special provisions as ap-
prosed by the Engineer. (See Fig. 4.26.1 for dimen- + 0 00 + 1.6 31.7* 0.4 7.1i39
siens and tolerances of standard type shear connee. -0 25 -32
tots).

4.26.2 An are shield (ferru!e) of heat. resistant 19 0 + 0 00 + 1.6 31.720.4 9.5

ceramic or other suitable natettal shall be furnished - '

with each stud.
+ 0 00 +t6 34 9 to.4 9.5J.26.3 A sa.ttaS!e deou.dirma and are-stabihiine Ous - 1_o y

.. ,,

_3;
for weiding sha!! 5e forrushed w:th e tei stud of 4/!6 ~

"

in. (5.0 mm) dur :ter or larger Sn.ds !ess 9an 4 In ng. .s ,% /__/>iinerni,ms ar.d tolerarrces of f randard
ir, in d u m e. .- - N fu-m- ed ,th, .n u Gus e . f,e der . , necmn.

- . . . - ,. g_ _

?,. itc, ak<!!,('l= D i 1 ^l 5 - 'e

- _ __ _ . _ . - _. _ _ . _ . - . . , . , _ . . ~ . _ _ _ --
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4.26.4 On!> st uds with qualifed stud baus shan be nci-hed studs, the tension tests may be made on stads
s:J \ tud ; e. to he ;ua:! fed, aail hm a med a ch!cd to ut rhtes , ' WTN1 U6 steel. using a test

, pr. ed ia U !. Th: ar shid med :n tisture si.n :ar ta that shaw n in Fig. 4.27.2. W hen the. a

prudat >n sbl ne the same a$ ued m the quah!ica- temi!e requirements of 4.27.1.2 are determined from
tion tests. Quahfication of stud bases in accordance ! shed s:t.Js, the ends of the studs may be gripped

the iaw s of a tension tesing machine. Plates ofwith 4 31 shall be at no enense to the nurer. 'n
adequa'te size may be fillet welded to the unucided4.26.5 Finish shall be produced by cold heaJme, co|d

- Sng. or machming. Finished studs O vi <e of uni- end for studs without heads. If fracture occurs outside
h:rm quality and condition, free of wrwus laps, the m.ddle half of the gage length, the test shall be
mw seams, cracks, twists, bends, or other injurious 'CPCdlCd-

dneontmuities. A stud with cran or bursts deeper
than one-half of the distance from the periphery of the
head to the shank may be cause lor rejection."

,

4.26.6 Only studs qualified under 4.31 shall be used. No
W hen requested by the Engireer, the contractor sha|1 |
provide the following information: I,

4.26.6.1 A description of the stud .md are shieht |
4.20.6.2 Certification from the manufnturer that pp

the stad base is qualifieJ as specified in 414. p
Qualification test data shall be retained in the files of " !!'d'

.-

the manufactuter. Copies of the data shall be fur- [ $* / f
nhhed by the contractor or fabr:eator on written re- sud read I

k iquest of the Engineer. rd spr.

1 0[1
.rren ; a:e .s

4,27 Mechanical Requirements [ l 4 h

|4.27.1 Studs sha!! be made from cold draw n har stock -

Iconforming to the requ:rements of Specification for
Cold Fimshed Carbon Steel Bars and Shafting. | i
ASTN1 A 108. Grades 1010 through 1020. either semi. C> -

or fu!!>-ki!!ed. }
4.27.1.1 l ensile requirements of shear connestar

fstuds, as determined by tests of h.fr stock atte- draa- Dir (17.'-Tvical temian ic5r fh ture.
ing. or of full diameter finished studs, at the manufac-
turer's option sha!! conform to the following: '

hmile strer eth, psi min 60 000 (415 \tPa) j
i longation in 2 m. (50.3 mm) 'I min 20 4.27.3 Upon request by the I:ngineer the contractor '

Redxtion of area. 'i. min 50 shall furnish:

4.27.1.2 Studs other than shear connectors shall (1) The manufacturer's certification that the studs,

have a minimum tensile strength of 55 000 pu (480 as delbered. conform to the applicable requirementso

of 4.26 and 4.2 7.SIPa) and a minimum clongation of 20 percent in 2 in.
(50.8 mm). Tests may be made on b ar stock after (2) Certilled ecpies of the mat 1ufacturer's test
drawing or on full diameter timshed studs, at the reports covering the last completed set of in plant.

.

manufacturer,s option. qualits control mechanical tests, required by 4.27, for
ea h [tock size delis cred. These tests shall be made us.

4.27.2 Tensile requirements shall be determined in ac- ing either linished studs or s' eel cars for studs of
cordance with the applicable sections of ASTN1 A? ' ). diameters to be furnished under the contract. The
Alechanical Testing of Steel Products. When the ten. quality control tests shall have been made within the
sde requirements of 4.27.1.1 are determined from six month period before JJfnery of the studs.

4,27.3.1 When quality control tests are not
available. the contractor shall furnish mechanical test
reports conformmg to the requirements of 4.27. The

hJs 4 % mneders or usor sh.6 ne u eu w crw cr r gehanical tests call be on either finished studs, or
h.rm. +a ne mes for tu s m tug. crp :e > q , Jeq. , d b m 'Or3tt.ds of dumners to be ddivered andn r n e .n mmm.cn or me.~r.; w n wu au n

M Jd I' G II t ie P a!' al < N't' * # 1% "d:tt d ) b mana lC**e n nm 4r t 4 % '"

u ; , c:~ eer vuo: r ,s . w, rw m wer of Re studs. Ib cumber of ree to be per-
.

1 , a r: - ore ar c o m er e or', ' 'e! :1 MN t"e b oy cr.e
>

,
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Stud WeMing/4i

4. 2 ~. 4 !he Enginnt may, at the contractori espense, from shear connectors and anchor studs and, where
sek .tuds of each t m and size u' d under the con. pr wtidle, fram all other studs.

es usary fur eheckmg the requbements oft r.a ' gy
41 od 127 These check tests > hall ; at ti e ow ner s discontinuhies or sub3tances & tt would interfere with
# 9 ' '#- their intended function. Hov eser. nonfusion on the vertical i'

leg of the Cash." and sma!! shrink fissures'are acceptah'e?'

4.28 Workmanship 4.28.11 At the option of the contractor, stue may be
fillet welded l'y the shielded metal arc process, pro-

4.28.1 Studs shall b welded to steel members with vided the followins requirements are met:
automatically amed stud welding equipment con- 4.28,11.1 The fillet weld size : hall be a minimum of ;

nected to a suitable power source. 5/16 in. (8.0 mm). |

4.28.2 If two or more stud welding guns are to b; 4.28.I;.2 Welding shall be done with tow hydrogen

operated from the same pow er source, they shall be in. electrodes 5/32 or 3/16 in. (4.0 or 4.8 mm) in
.

diameter. sterfoeked so that only one gun can operate at a time,
4.28.11.3 The stud base shall be prepare $1 so thatand so that the power source has fully recosered from

.
making one weld before e.ather weld is started. the outude circumference of the stud fits tightly

' aeainst the base metal.
4.28.3 While in operation, the welding gun shall be '4.28.11.4 All rus: and mill scale at the location of
held in position without movement until the weld the stud shall be removed frc,m the base metal by

'

metal has s )!idified. grinding. The end of the stud shall also be clean.
4.28.11.5 The base metal to which studs are welded4.28.4 At the time of welding, the studs shall be free shall he preheated n accordance with the re-

,

from rust, rust pits, scale, oil, or other deleterious
matter that would adversely affect the weldmg opera- quirements of Table 4.2.

tion.

4.28.5 The stud base shall not oc painted, galvan.a.i, J,29 Quality Control '

or cadmium plated prior to welding.
4.29.1 Shear Connectors

4.28.6 The areas on the member to which the studs
/ are to be welded shall be free of scale, rust, or other in. 4.29.1.1 The first two stud shear connectors welded'

prious material to the utent necessary to obt, tin on eac'. mem%r. after being allowed to cool,,sha!!h.
h D BM 10f.)0_deg from their original asesjysatisfactory welds. These areas may be cleaned by f

kne the studs with,aA;mmer. If failure occurs m
ltrt''Wid rone of either stud, the procedure shall be }wire bru3hing, peening, prkk-punching, or grinding?'
the

4.28.7 Weid:ng shall not be dorfe when the base metal corrected and two more . studs shall be welded to the y

teml ernre is below 0 *F (-is *C) or when the member and tested. If either of the second two studsi
surface is w et or esposed to falling rain or snow. When f.ul, addaional welding shall he continued on separate 1
the temperature of the base metal is below 32 *F (0 plates until two consecutis e studs are tested and found |
'C j. one stud in each 100 studs welded shall be tested to be satisfactory. Two consecutive studs shall then be "j
by the methods specified in 4.30.1 and 4.30.2 as appli- welded to the member, tested, and found to be satis-
cable in addition to the first two tested as specified in factory before any more production studs are welded
4.29.1 and 4.29.2. to the member.

' 4.29.1.2 For members hasing less than 20 stud
4.23.8 Longitudinal and lateral spacings of stud shear shear connectors, the stud welding procedure may be
connectors with respect to each other and to edges of tested at the start of each day's production welding
beam or girder Ganges may sary a maximum of 1 in. period" in lieu of testing in accordance with 4.29.1.1,.

(25.4 mm) from the location shown on the drawings, Before use in production, each welding unit shall be
provided the adjacent studs are not closer than 21/2 in. used to weld two stud shear connectors to separate test
(63.5 mrn) center to center. The minimum distance from material in the same general position (flat, vertical,

.

*

the edge of a stud base to the edge of a flange sha!! be the overhead, sloping) and of similar thickness After be-
diameter of the stud plus 1/3 in. (3.2 n m) but preferably ing allowed to cool, thev shall be bent as described in <

not less than 1-1/2 in. (38.! mm). Other t> pes of studs 4.29.1.1. If fai!ure occurs, the procedure shall be cor. '

shall be so located as to permit a workmanlike assembly rected and two consecutive studs shall be welded to the
Iof attachments without alte.ations or reaming.

_

4.28.9 After welding, are shields shall be broken free a ne* rr&tu retu>d Ngun ith the we' ding ora given site
va we ad e. i een .ettmg ,cwe e< web ih: Ng w
wh da, s rmd uts

"
r

T dfCfM s. 4f C 5%!a DC eWMd whC* %e'dir$ 8.hf0 f M lle | 'c ( dd pbei W 4N G I / 3 D d^ cot Gr!y IO bd bb
i Arg et e < i s :mJ wJ a c'Js

|Vl]M 5 * U's
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42/STkt CTUMt. W ELDING CCDE

> Jen d, tested nd foand to De satathry
thicknew, the disMauity may he faired by grinding

st

SMe , pmdwtion studs are welded to se,

's m heu of f@y t'e unacent Me area with w c'd metal.nem
% here a terbeement tud is to Se placed in the un-4.24.1.3 T he foregoing toting shall be r erformed

after any change in the wc! ding procedun. act.ept.,5!c area the pt mentioned repair shall be
.

4.29.1.4 If fadure occurs in the stad shank, an in- made prior to ae! ding the replacement stud. Replace. |

u ngatun shat! he made to ascerta.n and correct the ment shear wonector studs shall he tested by bendmg
t.ause before more studs are welded, to an angle of 15 deg from their o..g:nal ases. The

of compocents esposed to view in completedareas
4.29.2 For Applications Ot er Than Shear fonnectors: structms shah be made smooth and flush where ah

!
Hefore starting the weldm> operations or at the re. stud has been remos ed.
Q u es t Ot t hi I:f*ginCCr. t w o 'ud Connectors shall he
welded to separate m. aerial in the same ge eral post- 4. A, Inspection Requirements

. .

*

tion (tlat, sertical, oserbead. sloping and at similar
4.30.1 11 a sisual inspection reseats any stud shear [

;

thick new and material as the member. After being connector that does not show a fuM ?rd deeLh? any
i

*

allow ed to cool, exh stud i Se bent to an fe of stad that ha heen repm.J by w e! ding, or my stud in w hid30 deg from its origmal aus .rdang the stud w ah a
the reJuetion in length due o a e! ding .s less than normal,hammer. If failure accurs in the usH mne of cahc

stud. the Procedure shall be corrected anJ two suceev weh sto.1 shall he stmek with a hammer and bent to an
'

site studs successfully welded and tested hefore any ande et 15 de: l' rom us orig.nal aus. ForNudi showing

studs are welded to the member. The foregoing test- TMEn~ a NU deg weld tiller. the direction of bendinL
ing shall be performed aftcr any change in the weld- shXbe epite to me mioint wc!d fillet 7 Studs that
mg proeNure. If failure occurs in the stud skank, an Hack m the Ae!J. the base metal, or the shank under in.

insestigation shall be made to neertain and correct spection or whscquent .araightening shall be replaced
, s ee 4 M a t

the cause before more studs are welded
4.30.1.1 Ln fusion on the senical kg of the tieh,"

4.29.3 Studs on w hieh a fu!! V4dee thh" is mr ebrained Jnd s sdl shrink thsures are xceptah!er *
may, at the option of the uud weiJmg contractor, be re-
p.ured by 2JJing a $/16,m (8 0 mm) minimum t^llet we!d 4.30.2 Fer studs other than shear connectors, at least
in place of the missing tlash? The shielded metal are one sted in esers 100 shall be bent to an angle of 15
process with low hydrogen efectrodes, 5/32 er 3/!6 in. deg frem its ordinal asis by striking with a hammer

'

(4.0 or 4M mm)in Jiameter, sha!! be used in accordance If tl.re ded, the stud shall be torque tested with a
wirh the requirements of this code. The repair weJJ thall AMmd torque wrench to the salue given in Fig,
cuend at least 3/8 m. (9.5 mm) beyond each end at the dis- 43g s for the diameter md thread of the stud, in a
continuity being repaired. desice similar to that shoan ir. Fie. 4.30.2. If the stud

4.29.3.1 For studs hain; a , shank dia neter 7/!6 ia. r a d s, the pr. cedures shah be ehe' eked m accord m :
G1 mm) or less, the use of sma!!ct diameter e:ectw cs are 4 4.2C. , a two more of tne esisting studs shali be
permissib'e pnniJed they are low by Jrogen ty pe. g.m or toraue te.ted, if either of these two studs fails,

4.29.4 If the reduction in the length of o ds as they
aH of the studs represented by the tests shall be torque-
tes:ed, herd-tsted or rejected. For critical structural

are welded becomes len than nor mal i e , the length
of stud is more than 1/I6 in. (1.6 mm) greater than

connections, the Engineer shall designate the ty pc and
estent of addnional inspection in tbc contract.

speciGed, welding shall be stepped immediately and 4.30.2.1 Non fusion or na sedical leg of the tieh?
' not resumed untd the cor ation has been corrected. and sma!! shrink fissures are xceptable!"

4.29.5 If an unacceptable stud ha* been remos edRapt 4.30.3 I he Engineer's It"reetor, where condaions
a component, @cted to tensHe streg then the warrant. may seMt a reasonable number of additional
cea trom 'oeh the sturt wn remosed shall be made'

srhooth and flush. Where in such areas bau metal has
been pulled out in the course of stud remosal. shielded Q $' j, {$[j'[' 'Z '.('[,'|mual are welding with low hydrogen eieetrode* 1 ac-
cordance with the requirements of this code sha.. be a wr.+% w wns t .,f om coee. h a net a ruret wela
used to fill the pockets and the weld surface shall be mn e t.,n wa s -memona m e!#nt ne e wca .naa. w ha

e e h uu rwea te em a na denmenu!. * theground Rush. Irt compression areas of members, if ^ ""O " c"ead '' F" * ' 7d "M De "*"e d d ""5
stud failures are conGned to shanks or fusion tones of "" #" " " ' #''dD" ##*'
studs, a new stud may be welded adjacent to each un- o,na m nu v aa'#d ' N.n t , enwe wo seen er rhe can.un

em, n e ,a s.g3 m m , u e m ,e , m s,mca teg aacceptable area in lieu of repair and replacement on my e a hmu 4 ka m c.= a es watandthe esisting we!d e'ea (see 4.2U). If meta' s torn maes a A * 'o "e " " -* N ' M " da Nhfrom the base metal of such areas. tSe repair ''"' * M

,

""! ' ' ' '"""''+#
rrw.isiem shall be the same as f or tenen a :n cu i( *7'''"" ' ""' ' ' "
eert that, when the depth of d:seentinuity s N thm ,_

IM in. D 2 "m) and 7 rercent of w - aat
'

r
, , y

_ _ _ _ _ _ _ . _ _ _ _ __.__._______.____________-___._______________m.__.__ _ _ _ _ _ _ _ _ _ . . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ . _ .._. __ _ _ _ . . . _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ _
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[ s.ene 4.30.6 At the option and the espense of the owner, the
:

gd gM
- hp ( - contractor may 1: required at any time to s;bmit

''"3' '

6 studs ... the types used under the contract for check

f qualineation in accordance with the procedures ofv.e.,

4.31.

/ / 4,31 Stud Base Qualification
Requirementsac. ,o ,r. m,on. ,o ,e. n. eu ,~. ~d

Terescs of tm. stud sheti e. c1e gn and ' reg of lubeteant.

w.r ton for t*e rese,e or ceng at 4,31 j ** . we. The purpo4e of these requircments is
to presLrioe tests for manufacturer's certification of aRequired torIue for testing threaded studs
stud base for~TG'iding under shop or field conditions.-

4.31.2 Responsibility for Tests. The manufacturer
Nnminal diameter Threads per imh Testing tonjue shall be responsible for the performance of the qualifi-of studs and series dedgnated

e ttion tests. These tests may be performed by a test-in. mm , .;b J
- ing agency satisfactory to the Engineer. The agency

performing the tests shall submit a certified report toIN 6.4 TsUNF 50 6s the manufacturer of the stud giving procedures and re-lea 20 t !Nr 42 5.7 ,ubs for all tests including the information listed un.5/16 7.9 24 L NF +5 i2N der 4.31.105/16 is tJNc x6 t 1. 7
31 9.5 24 UNF 17.0 30 4.31.3 Estent of QualiGeation. Quah6 cati n #a stud

,

Nx 16 t :NC 15.0 20 3 base shall constitute qualificanan of stuo bases with ';/16 11.1 20 U N E 27 0 3a o the same geometry, material Cus, and are shield, of
7/i6 14 UNC 24 o 12 s the same diameter and down to, but net including,1/8t/2 12.7 'o U N F 42.0 57 0 1

>

13.2 mm) and smaller nominal diameters.1/2 11 t 'NC U0 '

4.31.4 I)uration of Qt.al Ocation. A sin of stud base
C9/lo 14.3 18UNF oo o u4

9/16 12 I NC ?40 71 2 with are shield, once qualiSed, is consids ed qualifiedg g mgg gg g gggh NI 4j ($ hase geo, net >, material, dur.. or arc shie!d which
*

.h 4 19.0 to UNF 14 Lu 200 affects the ,c! ding characteristics.
U4 to (JNC 132 0 im

4.31.5 i rep.iration d Specimensb ho h 431.5.1 Test speci.r, ens shall be prep.tred by
' - uelding representative studs to suitable specimen1 "s 4 12 U N F '4 s 0 470

, 8 UNC moaio rbtes of ASTM .\36 steel. Tests for threaded studs '

,

Fig. 4.30.2-Torque testing arranarcment and table of shall be on h!anks (studs without threads).
- testing torques. 4.31.5.2 Studs shall be welded with power source.

,

welding gun, and automatically controMed equipment
1

as recommended by the ma nu facturer. Welding
,

studs to be subjected to the tests specified in mit a ge, current, and time bee 4.31.6) shall be4.30.1 a nd 4.30.2..

measured and recorded for esa specimen. Lift and
4,30 4 The bent stud shear connectors and cenerete plunge shall be at the optimum atting as recommend-
anchors tLt show no sign of failure shall he accept. ed by the manufacturer.
able for use and left in the bent position if no port:on
of the stud it less than I in. (25.4 mm) from a pro. 4.31.6 Number of Tot Specimens
posed concrete surface. All required Meding ad 4.31.6.1 Thirtv test specimens snail be we!ded con-~

,ccuti ch with constant optimum time but withstr iightening shall be done, without he iting, before
comp!etion of theptud welding operation on the :ob, current iO percent above optimum. Optimum current
,ncept n otherwise prostded in the contrac. and time ,$all be the midreint of the tan te ma!!y

.g,mmetJed m the mufacture ' - a ca4. 'O,.i li, d Lrint. the *'ri'e .m '"e - ci sw N,

*nd Stirst ineo:e~ .n t ec mment 'i 'N rg nu On kl. htty te I spwens w U bc welM ce

__



.-

._ .

)it 19. <
,.

.

-

.

.

. .

REPORT ON TESTING

TO EVALUAIE
,

WELDS OF ANCHCR RODS AND STUDS
<

TO DtBEDDED PLATES

.

s

.

.
-

,n-
.-

-

f,

.

.

, ,

BECh*TEL PO 'ER CORPORATION

Cai t her sb u rg , Marylar.d

. . ,..

.

'

.

,

.

Prepared by,
,

K. Parikh

G57%J25'~1 =';wesunam i &M
Se ptember 15, 1980-

Exhibit 29
. -

,
-p

.



. *
g

i

TABLE OF CO.' CEES
Page

1. P ur >o se o f t he Te st Program.................................... 1
' -

.

2. S u == a r y o f Te s t i n g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
.

3.. De ta il s o f Te s t i ng a nd R e s ul t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

; 4. Exceptions Taken in Procedure.................................. 5

; 5. ' S umm a r y a nd C o n c l u s i o n s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
-

Figures:

Figure 1 Send Test s - Load Vs. Strain

Figure 2 Tension Tests - Load Vs. S tra in
,

sFigure 3 Field Tests - Load Vs. ? late Deflection (Plates F1, F2, F3 and F5)
'

Figure 4 Field Tests - Load Vs. Plate Deflection (Plates F4 and F6)
,

Ap p e n d ix A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . De t a il e d P r o c ed ur e s

4

Ap pe nd ix B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . In s pec t ion Re po r t s fo r Te st Rods

Appendix C.....................Data for % chine k'elded Plate'. Used for Testing.

4

*

A p p e nd ix D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Te s t Pho togra phs

.

rb

< *

.

s

.

0

- _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - - . - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ . --_ __ _ _ . _ _ _ _ _ - _ - _ - _ _ . _ _ _ _ _ _ . _ _ . _ - -



-.
,

2.3 Field Tests on Pls.tes with Machine "Jelded Studs

Six plates with machine welded studs were jointly selected by Union
Electric, Daniel International Corp., and Bechtel for insi tu te sting.

-Plate locations and types, as well as thc location of the attachment
by.which the load was applied , are descri' sed in Appendix C. Four plates ,

-

designatad as EP512 were subjected to a 15,003 lb. tension load and
-

two other plates designated as EP912 were subjected to a 30,000 lb.
tension load. These loads were slightly higher than the design capacity
of t he pla te . Deflection readings for each test plate were ta ken
at the jacking point at load increments of ' kips and 4 kips respectively.
The load was applied within a four stud cliuter for plates with one or
multiple clusters , consistent with the de sign ra tionale.

~

,

3. Details of Testing and Results
.

3.1 Laboratory Bend Tests

The six bend test specimens were positioned in the testing eachine
with the 4 inch squste pla te clasped to a vertical test f ix t u re . The
load was applied hydraulically usi,ng a ran inserted in the head of
the cachine. A dial gage was used to record head travel and the,

bend angle was initially calculated from head travel ceasurement.
' Load was applie' te the st ud a t a point 6 inches f rom t he f ace o f t he

plate. Phot'ogrrahs in Appendix D sheet 3 show the testing of a bend
s pec imen .

The specimens were positioned for the bend -test so that the direction
of the bend was as specified by the NRC. The electrical resistance
strain gages were placed on the tension side approximately one bar
diameter f roc .the edge of the weld or 1-3/8" f rom the face of the

' plate.

All specinens yielded by beading of the rod at the strain gage location
, approximately 1" f rom the edge of t? weld. Figure 1 shows the strain
'

readings plotted against the applied load for all bend te st s. Yield

strain for the bars was approximately 0.0013 inches per inch representing
a y1cid of 38 ksi which is consistent with the material properties.

of the ASTM A36 anchor rods used for the embeds. Because of the round, , ,

cross section of the rod, the yielding exhibited in a bend test produces,

a rounded curve with no sharp yield point . (see Figure 1) At t he strain
*

of 0.040 inches per inch, whi-h is the limit of the curve in Figure 1,
{ the angle is approxiaately 10 degrees.

Each test wa s stopped when the angle of bend exceeded 30 degrees. The
| following angles were measured by a protractor af ter the te st with
| the load removed .

.

m m

!.
!

L-
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1. Furpete af_the T:st :;.-r::

The test program sus authorized by Union Electric Cc:pany to :o: pl y wi th
t he request by t he NEC t ha t a physical denenstration of the s:rength of
the welds between anchor rods and studs to embed plates be conducted in
order to supplement Union Electric's rep 3rt on the Acceptability of Embed-.

ded Plates dated FSrch 10, 1978 (ULNRC < 38).

- The sanple seier tion for testing was J;ne .in accordance with the Detailed
Procedure in Appendix A. Selection of welds on =anually welded rods was
ba sed on visual observa tien of apparent worst cases. Pla tes with eachine
weldcd stud s were selec ted at various locations throughout the plant based
on availability and accessibility for testing.

.

2. Suncary of Testing

The anchor rod s and plate s were selected , designated and tested in accor--

dance with Appendix A - De tailed Procedures, Rev. 2. T*nsion and Bend Tests
on the anchor rod s were conduc ted at Lehigh University. Tests on plates
with nachine welded studs were conducted .at the Callaway jobsite. A brief
description of each type of test followsi

2.1 Bend Tests on Anchor Rods

Six anchor . rod.= were selected by the NRC for bend te sting in a specified
d irec tion. These anchor rods were cut f rom t heir parent embed ass ably

, such that a 4" x 4" section of the plate remained attached to the
" rod wit hout a f f ecting the weld s of t he rod and pla te juncture. The

anticipa ced bend line, established by a .est o n a sam pl e , wa s fo und
to be approximately 1 inch above the edge of the weld. Thus, the s tra in

- _ gage for the designated anc ho r rod s wa s a f fix ed at 1 "+ ab ov e the weld
to r eco rd t he *s t ra in in t he anchar roi. The load was applied on the
rod s a t a distance of 6" from the face of the pl a te and the strain

''
readings ccrresponding to 100 lb. increments of load were recorded.
All six rods were bent to a 30 degree angle.

I' 2.2 Tension Tests on J.nchar Rods

Six anchor rods selected by Union Electric were cut from their parent-

embed a s s em bl y s uc h t ha t a 4" x 4" pla te section with rod attached
remained wi thout af fecting the weld s at the rod and plate j unc t ur e .

'

The inspec tion report da ted March 4, 1978 included in Ar.pendix B describes
* the recorded deficiencies of the welds. The obtained te st specicens

were placed in a 300,000-lb. cc - acity Baldwin testing machine. The
tension load was applied gradua ly and readings for changes in the
length of the rod were taken as described in Section 3.0.

.

4
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}; 710cn Send Angle in Decrees

el 37-1/2
B2 30-1/2
B3 32

*

B4 30-

B5 32
-

B6
-

30
.

The extrc=e fiber strain at 30 degrees extrapolated from Figur e 1
is approxima tely 17%, which is about one half the value of strain at
ultimate load as established by the subsequent tension test s.

All of the welds were strong enough to cause the bar to bend outside
the weld. No cracks or other detrimental ef fects to the welds were
observed in the welds following the bend tests.*

3.2 Laboratory Tension Tests

The arrangement for the tension tests is shown in photogrr phs on
sheet 2 of Appendix D. A dial gage was used to measure head travel.
The length of the specimen between the upper grips and the face of
t he 4" square pla te was measured as the gage length. Average s t ra in
in the bar wa s calculated by dividing the head tr eel by the gage length.

Figure 2 shows a plot of applied load versus average s t ra in .,

Three of the tension specimens follow a single steep curve to the left
and above the other three curves. The se were the s pecimens with long
bars (gage lengths of approximately 14 inches). For these te st s the
bending of the 4" square plate, test fixture de forma tion, and slip
of the grips Cure very small :o:pired to elongation of the bar. The
result is a u,1 form load versus average strain curve up through yield
of the bar. wne of these specimcas failed by fracture of the weld
while the other two failed in the bar.

i The three curves to the right in Fig. 2 are affected by bending of
j t he pla te , te st fixt ure de fo rma tion and grip movement s uch t ha t each
| follows a separate curve up to yield. Two of these specimens failed-

j in the welds and one failed in the bar. The specimens with the short
| gage length are more apt to fail in the weld however , because the,

grips provide a fixed end causing greater bending stresses in the weld
due to sam ple eccentricity or non perpendicularity. The slope of
the curves therefore do not by themselves reflect a dif ferent- in
the weld quality when compared with the steeper curves.

Although three of the specimens failed in the welds the strength and
ductility of these specicens were comparable to the others which failed
in 'the rod. The design load level is shown by the dotted line in Fig. 2
and is significantly below the ul tima t e te sted capacity.

-3-
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Yiciding cf the bars c: curred at 29.6, 33.7, 33.1, 29.6, 29,7 and 30.0
kips (aini=u: s ecified vic13 loa 1 of 2 8.2 kips). The yield loads
average 2.19 times the design load . Thi s exceed s the load factor of
1.6 used in de sign. The smallest average strain at f a ilure was 27-1/2*.
for Specimen T6, which failed in the weld . Thi s result in te rms of duc tility

. =eans tlat the bar elongated 5 times the f eld strain prior to failure .i

The most ductile specimen was T3 which failed in the bar at 8 times
the yield strain.

.

The ultinate ctrengths of the tension specioens were 50.0, 50.1, 50.75,
51.5, 51. 3 a nd 4 6. 2 ki ps c oo par ed to t he de sign load of 13. 65 kips .
The three specimens that failed in the weld had ultimate strengths
of 50.1, 51.5 and 4 6. 2 kips. Except for specimen T6 tie ul tiaa te

f strengths of the weld failures are equal to the ul tim a t e s'. wngths
of t he s pec ia en s which failed in the bars. Specimen T6 had t'a
saallest we ld si ze of the three specimens that f a il ed in the veld.o

The reduced weld size may be the result of the end of the bar being
- cut out-of-square an d no t due to poo r weld ing . The weld on T6 wa s more

than adequa te for the design load (i.e the f actors of safety for yield
and ul timate loads were found to be,. 2.18 and 3. 33 respec tively) .

'3.3 Field Tests of Embedded Plates

The field tests were condue cd by se tting the load cell instrument
for a given' load and pumping 't te hydraulic jack until the load was
reached. Photog raphs show ng the te st se t up are presented on sheets 4d

and 5 of Appendix D. Speciment F 1,, F 2, F3 and F5 (E? 512 pla te s)
were loaded in increments of 3 kips up to a total lead of 15 kips .
Specimens F4 and F5 (EF 12 plates) were loaded in increments of 4 kips
from 2 kips up to 30 kips . Two dial gages attached to the load cell
and bearing on the concrete adjacent to the pla te vere used to read
the average deflec tion of the plate. In the te st of Specimen F2 one
dial gage was bearing on th' plate and one on the concre te because
the 1-1/2" diameter stud that wa s weld ed to the pl a te fo r at tachment

I of the jacking assembly was not centered on the pla te , d ue to po si t io n ing
of the hold down cxpansion anchors which had to be positioned to clear
reinforcing bars.

.

Figure 4 shows the results of average deflection versus load for the
tests of Specimens F4 and F6 which were loaded t o 3 0 ki ps . At t he

' c ax io ua load of 30 kips the deficction was 0.0224 inch for Specimen
F4 and 0.0103 inch for Specimen F6. Specimen F4 had a very slightT ,,s-

'

increase la deflec tion ader load while Specimen F6 exhibited no
inc rea se in deflec cioa while the load was held at 30 kips for 2 ninutes.
The small zaount of increase in deflection of plate F2 is not significant
and is a ttributable to adjust =ent at the grip of the t hread ed a t t achments.
After the initial increase in the deflection, no additional in c r ea se
wa s ob s e rv ed . The larger deflection at working load for t he EP 912
pl a-te s a s com pa r ed to the EP512 plates is caused primarily by inct eased
b e nd i ng c f t he pla te at the higher loads. The de flec tion of all s pe imens
vi s c uc h l e s s t ta n the acc eptance limit of 0.25 inch.

|
'
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All six curves for the field te st s exhibit essentially a linear p'r-
for=ance and a stable deflection at the saximun load. The difference
in slope of the curves is not significant and is due primarily to
the loca tion ani relative perpendicularity of the 1-1/2" d iame ter
st ud thre n zh which the load wa s applied . There were no audible so und s
or. sudden changes of deflection during cny of the te st s nor was t here.

any indication of yielding of the plate or studs.

4. Exceptions Taken in Procedure

Although the detailed procedures were followed closely during the te sting ,
t he following ainor deviations were necessary to acconnodate t he te st equipment .

t

1. In tension testing at Lehigh University, the nut and the 3" x 3"
wa sher pla te s at the t hr e cd ed e nd o f t he rod were >t off in order
to fi t the rod in the Baldwin te st ing mac hine.~

2. S ince the 3" x 3" wa sher pla tes were removed f rom the anchor rod , the
a ppropr ia te red color markings and the plate designations were trans-
ferred to t he 4" x 4" pla te at the,other end.

i

None of the above listed devia tions had any impact on the te st results.

5. Suriar: and Conclusions
.

This testing progran included bend and tension test s on singit . nan ua ll y
welded anchor rods and ' proof load tests of embedded pla tes with eachine
welded studs. The following conclusions have been derived from the te st
results.

1. Man ua l se ld s d r e sufficient to develop the full bending strength of
the bars even though visual inspec tion of the welds reveals that
weld s are =under si ze in some areas of the circunference.

2. Manual welds with undersized welds (believed to represent worst ca se
' - '~ condition) are sufficient to develop the f all yield strength of the

, , ' a nc ho r ro s . Test s pecimens cxhibi ted sa tis f ac tory duc tili_ty well beyondd- -, o

the yield limit even though three specimens failed in the weld .a '-

# 3. k' eld f a ilure s in the tension te st s were not of any significance since
'

the failure loads were approximately the ssne as the ul timate capacity
of the anchor rods.

.

4 Plates with nachine velded st ud s , tested in place, were sound and exhibited
.

o nly the expec ted amount of deflection at the max inua de s _an load .

t- .

.
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