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TVA WELDING PROJECT
SEQUOYAH PHASE 1 REVIEW

1.0 INTRODUCTION

During the course of TVA's construction and operation of its nuclear
plants, a number of adverse conditions involving welding have been
identified, These ~onditions were identified by quality indicators
such as nonconformance reports, audit findings, NRC inspections, ete,
These conditions were evaluated and dispositioned in accordance with

apnlicable procedures,

Recently, a number of specific and general allegations/concerns were
made regarding the adequacy of TVA'a welding program (e.g.,
reinspection of welds through carbozine primer, adequacy of (29-C
welder recertification, welding filler material control, ete.). In a
letter dated October 29, 1985, the NRC requested a meeting with TVA to
discuss welding concerna and supplied a listing of correspondence on
TVA welding issues with a number of questions and commentsa, In
addition, the Employee Concern Program instituted at Watts PBar brovght
out additional queations from TVA employees relative to the adequaoy

of TVA's performance of welding activities,
After assesaing the above issues, TVA concluded that additional
investigations, reviews, possible reinspections and changes were

needed to assure the adequacy of the overall TVA welding program and
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the fitness for service of TVA weldments, To accomplish this, a Power
and Engineering (Nuclear) Welding Project was formed to thoroughly
review the welding program, resolve these issues, and take the

actions necessary to ensure that future welding activities are in
accordance with TVA commitments, Volume I, submitted to the NRC on
January 17, 1986, defines the overall program to be accomplished by

the Welding Project.

Phase 1 of the Welding Project's scope of work for Sequoyah Nuclear

Plant was to determine if TVA's Welding Program correctly reflects TVA

commitments and regulatory requirements, and to identify and

categorize concerns/deficiencies in the program. The scope was to

verify, using auditing techniques, (1) that the Office of Engineering
(OE), Office of Construction (OC), and Nuclear Operations (NO)
procedural welding programs reflect licensing commitments; (2)
identify and categorize welding-related quality indicators pertaining
to Sequoyah Nuclear Plant; and (3) analyze the effect of these guality
indicators on the existing welding program and completed weldments for

SQN.

To accomplish these tasks, the Welding Project has been receiving
input from all TVA initiated actions (which are discussed in detall
helow) involving both TVA personnel and outside consultants such as
Bechtel, Quality Teehnology Corporation (QTC), the Nuclear Safety
Review Staff (NSRS), and has been evaluating the overall welding
program from definition through implementation, Although Watts Fup
(WBN) is a construction site separate from Sequoyah, it was posaible

that some concerns from WBN could have generic implications to
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Sequoyah's operation. Therefore, to be thorough and to assure
ourselves that all relevant lasues were ineluded, the generic findings
of the WBN Emplovee Concerns Program were considered in our review of

Sequoyah,

This report addresses the WP Phase I activities and accomplishments in
relation to Sequoyah, The Welding Project will initiate any necessary
corrective action due to program deficiencies or program enhancements

which are needed and assure implementation,
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VOLUME 2
TVA WELDING PROJECT

SFQUOYAH PHASE T REVIEW

2.0 EXECUTIVE SUMMARY

2.1

PURPOSE AND SCOPE

The purpose of this report ls to present the TVA Welding Projeat
(WP) Phase T review of Sequovah Nuclear Plant (SQN), tneluding a
comparative analysis of the AWS D1,1 Code to TVA's Construction

Speaification G-29.C,

FINDINGS AND IMPLICATIONS

To determine i{f TVA commitments and requirements were met, a
review of procedures and design output documents was performed by
the Welding Project on the OE, OC, and NO programs. 1In addition,
the Welding Project (WP) conaidered Employee Concerns and
concerna expressed by others (ineluding QTC) and reviewed the
historie quality (ndicators (e.g., Nonoonformance Reports, audit

Findinga, NRC reports, ete,) tn relation to the Welding Program,

Our findinga are:

Lo Although the results show inconsistensies in the methods of

tranamittal of information, the engineering work of the
Office of Engineering (OF) was conducted er_the auspices
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of a valid 10CFR50 Appendix B program and the output

t in d specifications ced under that .

program properly reflect welding-related commitments to the
user organizations with the exception discussed in this

3 ry. For details of the evaluation see Section 3.

As a result of the review conducted and presented later in

Section 4 of this report, the WP has determined that

Sequoyah ias constructed in accordance with a functioning

welding quality assurance program, Deficiencies were

documented when they were identified and were corrected in
accordance with applicable controlling documents, The review

of program commitments and quality indicators indicates that
weldments were repaired as problems were identified,

However, the results of the independent audit of program .
implementation by Bechtel and the reinspection of hardware by

the WP will be assessed in the final determination of the

fitness for service of weldments at Sequoyah as part of Phase

11,

The OC site<level implementing procedures for Sequovah were
reviewed to deteraine if the key elements from the licensaing,

regulatory, and design documents were included, The review

of the site-level OC {mplementing procedures indicated that

they addressed the essential elements and complied with the

applicable codes, standards, and commitments in effect during

the post October 1974 era (discussed in the following

paragraph) These essential elements include the eighteen
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eriteria fyrom 10 CFR 50, Appendix B, and the additional

requirements of the then-existing, upper-tier Quality
Assurance program (e.g., the interdiviaional quality
assurance procedures, Division of Construction Quality

Assurance Procedures, ete.).

Review of the welding program in effect during construction
phase activities identified two eras related to program
implementation, One era is the time period from the start of
construction to October 15, 1974, the other era ias from this
date until the licensing of Unit 2, The aignificance of this
delineation involves NRC identification of a Quality
Assurance program hreakdown prior to October 15, 1974, A
work stoppage was established at that time to fully identify
problems and address corrective action, The stop work was
lifted in stages over the next month and the new program was
put in place., Structural welds stop work, except for seismic
supports and conduit supports, and repair work on Class B, C,
and D piping was 1ifted on November 11, 1974; stop work on
all piping aystems, except the reactor coolant system, and
all of the {ee condenser was lifted on Novemher 13, 197h;
seismic and pipe conduit supports stop work was lifted on
November 14, 1974; and all remaining welding work was resumed
on November 15, 1974, due to a NRC review on November 14,
1974, Correction of these programmatic deficiencies was
under the direct purview of the 0ffice of Engineering Design
and Construction (OFDC) Quality Assurance Staff and reviewed
by the NRC, Subsequent procedure revision, inspection,
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repair, and documentation were in accordance with the revised

quality assurance program, Due to the acceptable resolution .

of these problems, welding accomplished prior to October 1974
is considered to be acceptable, As a result, the scope of
the WP commitment compliance review was limited to the time

period after October 1974,

The review of the quality indicators reveals that problems
were being identified, documented, and corrected (inecluding
in-place weld corrections). This deomonstrates that a QA

program was in-place,

Two areas of structural welding concerns which could have
impacted SQN were {dentified by the Employee Concerna Program

at WiN., These involve (1) inspection of welds through .

Carbozine primer and (2) welding inspections performed by the
welder's foreman which would be contrary to ANSI Nus, 2.5,
The procedures governing these were not issued unti] after
construction was completed and after licensing of both units
at SQN. Therefore, these concerns were determined to he not
applicable to SQN construction, NO requires that poatweld
examinations be performed prior to painting. If a weld has
heen inadvertently painted prior to inspection, the NO
procedures require that the paint he removed, The Employee
Concerns that the welding inspections are performed by the
welder's foreman which would be contrary to ANSI NU5,2.5 {s
part of a structural welding issue that {s addressed in the

NO report (see Section 5), .
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3.

The Welding Project has reviewed the Welding Program as it
exists today for the operations and maintenance of SON, The
applicahle procedures and instructions were reviewed to
ensure conformance to source document requirements,

Proggammatic_ggguirements were found to be addressed in

procedures and instructions and the operating program has met

commitments in all areas except Construction Specification

G=29-C specifically as it pertains to preweld inspection as

follows,

Four procedural deficiencies were identified and are being
tracked and corrected through currently established
corrective action programs, One of the deficiencies ia the
corporate QA Manual failure to require verification of
contractor welder qualification prior to work on site. This
is a minor procedural deficiency only, as the site does
verify contractor welder qualification prior to work on
site, The NQAM procedure is being revised and this
deficiency does not have an impact on the safe operation of

SON and does not require any reinspections.

The other three (1) deficiencies econcern the failure to
addreas TVA Topiral Report commitments to Regulatory Guide
1.94, Rev. 1 (endorses ANSI Ni5,2,5 - 1974), Specifically,
this requires that preweld fitup inspections of structural
(AWS) welds he performed by certified personnel it suitable
intervals, These def! ‘encies have raised gquestions about
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structural welding requirements and how they are implemented

at the plant., During discussions with plant personnel, {t
was stated that In actual practice qualified QC inspectors
perform preweld inspections in accordance with approved site
procedures when inspection {s required by either ens neering

drawings or work instrucrtions.

However, fitup inspections are rarely, if ever, delineated on
structural design drawings, Also, some confusion exiats as
to whether or not specifying fitup inspections is the
designer's responsibility or the user organization's

responsibility. This responsibility will he clarified.

In addition, nine (9) areas of improvement of programmatie

procedures and seven (7) major areas of improvement of ‘
technical procedures were identified, none of which are

considered to be conditions adverse to quality., These items

are being forwarded as procedure enhancement to responsihle
organizations for coordination and revision of the

appropriate procedures,
2.3 RECOMMENDATIONS

The results of Phase I indicate a need for the following actions

to enhance/improve the welding program.

1. TIndoctrinate and provide ongoing training/orientation to

engineers, designers, technical supervisors, and engineering .
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6.

managers in the following areas:

a. code applicability

b. requirements for constructability of welded designs

¢, contents and use of G-29

d. logical presentation of information in output documents
e, design requirements embodied in welding codes

f. responsibility of OE to provide fabrication, erection and

examination requirements

Revise G-29 to make it easier to follow and understand - user

friendly.

Establish site specific communication link to obtain feedback
from the user on OE output documents, Prepare additional
drawings/specifications/instructions or revise existing
documents as necessary to meet user organization needs in the

area of welding and NDE,

Tasue all site specific welding related output documents

through the OE engineering project manager for each plant,

Upon completion of Phase IT avaluate the need for OE to
review and approve user organization implementing documents
to determine that the design intent is correctly delineated

in user documents.

Perform a corporate review of ANSI N45,2 series standards and

Page 7 096024,05



10.

the level of TVA commitment for more consistency and
understanding. Revise the FSAR as appropriate to more .

clearly describe the TVA position.

Use all of the above with output of Phase I1 for root cause
evaluation, because of the potential of these program
implementation weaknesses to have caused user organization

implementation problems.

Establish a formal training program within Nuclear Operations
which emphasizes the need and reasons for maintaining welder
qualification records, preparation of work instructions,
selection of proper welding and non-destructive examination

procedures, and preparation of Notice of Indieation (NOI)

forms. ('I'

Provide clarification to personnel in the preparation of

welding-related CARs/DRs with regard to documenting
"Corrective Action" statements which assess service
suitability of hardware when the nonconforming condition
potentially affects the hardware. "Actions Taken to Prevent
Recurrence” statements should require documented training or
corrective instructions for personnel when this action is

warranted,

Recordkeeping - Welder qualificatlons/nontinuity and we ld
data sheets within Nuclear Operations should be computerizaed

to provide quicker and more complete access to data. .
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11, Assure that Nuclear Operations' and OE's procedural

12

deficriencies are resolved through appropriate corrective
action. Assure that appropriate programmatic and technical
procedures are revised to resolve the areas of improvement

identified,

Clarify the responsibility for invoking the inspection
requirements of ANSI NU5,2.5 and establish documented
eriteria for determining the applicability of these
requirements to construction and modifications work. Prepare
new/revised design out ut documents, procedures, or

instructions to implement these criteria,
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TVA WELDING PROJECT

SEQUOYAH PHASE I REVIEW

2,0 ENGINEERING REPORT

PURPOSE/SCOPE

The purpose of this Phase I activity was to determine that OE's output
documents (drawings and specifications) properly reflect welding
related cormitments/requirements to the user organization, evaluate
welding related Employee Concerns and Quality Indicators for possible
programmatic deficiencies/enhancements and initiate changes as

appropriate,

ACTION PLAN

OF action steps for SQN Phase I ccnsisted of the following:

Reviewing the FSAR to determine the welding related commitments.

-y
.

2. Determining that welding related commitments are reflected in

design output documents.

3. Assemble quality indicators of welding concerns by type.
Reviewing the employee welding related concerns and other weldingz
related quality indicators for indications of programmatic

deficiencies,
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3.0

P

5. Determining the adequacy of the OE program, as related to

to produce output that correctly reflects commitments.

METHODS OF INVESTIGATION

A plan was developed to accomplish each of the astion steps 11

Section 2.0,

Step 1 - The FSAR (including licensing commitments not reflected in the

FSAR) was reviewed as described in Attachment A to determine t

commitments related to welding that must be satisfied by OE,

Step ? - Using the plan given in Attachment A, a review of OE
documents was performed to determine if commitments related to
are properly reflected in the output documents, An auditing t
technique was used to verify that mechanical and ecivil seope

commitments had been correctly incorporata2d into the design ou

age 2?2

welding,

sted in

he

output
welding

ype

tput

documents., A review of quality related commitments for control of

special processes and the most frequently used welding and NDE
procedures of General Construction Specification G-29, "Proces

Specifications for Welding, Heat Treatment, Nondestructive Exa

S

mination,

and Allied Field Fabrication Operations,”™ was performed to verify

compliance with the codes and specifications listed in the sta

tements

of intended scope of G-29, A TVA position paper on AWS D1.,1 vs, G-29C

was developed and is included as Attachment B,
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Steps 3 & 4 - A review of employee concerns, OE generated
nonconformances and 0OC nonconformances, dispositioned by OE, was made
to determine if indications of programmatic deficiencies existed,
Attachment C provides a deseription of how employee concerns were
considered, Fach employee concern was evaluated to each of the 18
criterion of 10CFRS0 Appendix B to determine all possible implications
or that the concern is not applicable to the program (i.e. outside the
scope of the 10CFR50 Appendix B Program). Enclosure B discusses how

other quality indicators were considered.

Step 5 = Using the results of steps 1-U  a determination of the

adequacy of the OF program was made along with recommended

improvements,

".n RESULTS OF THE INVESTIGATIONS

The results of the investigations are given below:

Step 1 = A review of the FSAR (including licensing commitments not
reflected in the FSAR) showed that OE is committed to a number of
national eodes, standards, specifications, and federal regulations.
Attachment D shows these commitments, Attachment E is a bloeck diagram
depicting the design process as it relates to identifying and
apecifying welding related requirements to the user (constructing)
rganization and the interrelationships of the written program

governing quality,
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Step 2 - The results of the plan (described in Attachment A) pive a
high confidence that welding related commitments are properly reflected
in the design output documents, Attachment F shows the results of the
review of the 25 most used procedures of G-24, One minor discrepancy
was identified, Attachment G shows the buildings with the types of
items reviewed, flow chart of welding codes snd procedures, and the
results for AISC-AWS structural welding. One Hundred (100) separate
items were reviewed, Attachment H shows the systems reviewed, flow
chart of welding codes and procedures, and the results for ANSI-ASME -
SMACNA mechanical welding. Nineteen (19) systems consisting of 71
items were reviewed. All items were consistent with the commitments
for hoth the AISC-AWS and ANSI-ASME-SMACNA items. Some suggestions for
improvement were identified and noted on the Commitment Consistency
Review Form or on Attachment B to the form, This information was .

consistent in reaching the conclusions/recommendations of this report.

Although the results reflect that the commitments are properlv
delineated, the review of the output documents indicates a need for the
design requirements to be shown in a less cumbersome and more direct
manner. The output documents are not always clear and precise in
reflecting welding related requirements that the user organization must

implement.

096019.01



Page &

Steps 2 & 4 - The results of the review of employee concerns, OE NCRs,
and OC NCRs dispositioned' hy OE did not show indications of any OE
program deficiencies. Evaluation of the 444 Employee Concerns
indicated no program deficiencies. Each Employee Concern was
considered to be true and accurate and could be placed in more than one
deficiency category. Three Hundred and Thirty-One (331) of the Uil4
concerns were categorized as being related to the QA program. On that
basis it was also determined that program implementation was the root
caune of those concerna, The results indicate needs for improvement
particularly in the areas of Instructions, Procedures and Drawings,
Control of Special Processes, and to a lesser degree in Design Control,
Inspections, Nonconformances, and QA Records, The results show that
25¢ (111) of the concerns were outside the criteria of 10CFR50 Appendix
B and are not applicable to the program., The need for improved
communication between OE and the user organizations was also identified
to be one of the basic causes for concern., See Attachment C for method

of evaluation and classification of Employee Concerns,

ONCLUSIONS AND RECOMMENDATIONS

PROGRAM ADEQUACY STATEMENT

BASED UPON A THOROUGH REVIEW OF THE WORK THAT HAS BEEN

DONE FOR PHASE I, THE DESIGN PROCESS AS EMBODIED IN THE OFFICE OF
FNGINEERING PROCEDURES (OEPs) AND THEIR PREDECESSORS IS PRODUCING
OUTPUT DOCUMENTS THAT PROPERLY REFLECT WELDING RELATED COMMITMENTS,
NO DEFICIENCIES WERE IDENTIFIED WHICH WOULD QUESTION THE QUALITY OF

COMPONENTS, SYSTEMS, AND STRUCTURES EXCEPT AS NOTED BELOW.
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The review does show the need for improvement in OE output documenta so
that the documents are more "user friendly" and present informationn in
a more logical manner., Tt also shows a lack of effective communication
between the design and user organizations. Roth the designer and the
user need a better understanding of what each is attempting to

accomplish,

The extent to which the individual sections and elements of ANSI Nas ., >
series standards are applied is heing interpreted differently by
different organizations. Since applicability depends upon factors such
as the nature and scope of activities to he performed and the required
quality of items and services, a consistent approach needs to he
developed that provides for a graded program and decisions by

engineering,

The following recommendations are made as a result of the Phase I work

and will be re-evaluated at the eonclusion of Phase ' )

1. Indoctorinate and provide ongoing training/orientation to
Engineers, Designers, Technical Supervisors, and Engineering
Managers in the following areas:

a, code applicability
b. requirements for constructability »f welded designs
¢. contents and use of G-29

d, logical presentation of information in output documents
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o, deatgn requirementas emhodied In welding oodea
f. responsibility of OE to provide fabrication, erection and

examination requirements,

Revise G-20 to make it easier to follow and understand - user

friendly.

Establish site specific communication link to obtain feedback from
the user on OFE output documents, Prepare additional drawings/
specificati ns/instructions or revise existing documents as
necessary to meet user organization needs in the area of welding

and NDE,

Tssue all site specific welding related output documents through

the OE engineering project manager for each plant,

Upon completion of Phase II evaluate the need for OE to review and
approve user organization implementing documents to determine that

the design intent is correctly delineated in user documents.

Perform a corporate review of ANSI NU5.2 series standards and the
level of TVA commitment for more consistency and understanding.

Revise the FSAR as apprecpriate to more clearly deseribe the TVA

position,
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OE has received a Corrective Action Report (CAR) written by the
Division of Quality Assurance (DQA) documerting concerns with
implementation of ANSI N45.2.5 fitup inspection requirements, This
will be evaluated and a response developed as part of

Recommendation #12 of the Executive Summary,

Use all of the above with output of Phase II for root cause
evaluation, hecause of the potential of these program
implementation weaknesses to have caused user organization

implementation problems,
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WELDING PROJECT - PHASE I, STEPS 1 AND 2 - OFFICE OF ENGINEERING WORK PLAN

2.0

WELDING PROJECT VERIFICATION PROCEDURE AND DOCUMENTATION

PURPOSE AND SCOPE

This statement describes the method used to verify that welling
related commitments are reflected in OE output documents. The
verification process will review a large number of mechanical and a
large number of civil scope commitments to provide confidence that
requirements are addressed on OE output drawings and specifications.

PROCEDURE

Auditing type techniques necessary to establish a high confidence
level will be applied to this work scope.

‘)'1

OE Phase I - Implementation Steps 1 & 2

Mechanical and civil diseciplines will perform reviews within
their respective areas of responsibilities. In addition,
electrical commitments will he handled by the civil discipline
except for I&C which will be handled by the mechanical
disecipline.

Establish welding-related commitments made on each plant.

gekal Review each plant FSAR to identify welding
commitments.

2.1.2 Determine if commitments have been incorporated into
design output documents for each plant.

2.1.2.1 TIdentify relevant statements contained in the
final safety analysis report (FSAR) and compare
these with the actual design as reflected in
various design documents, such as design
criteria, engineering change notices (ECNs),
plant specifications (G Specs), ete., and
documents the results of the review/evaluation.

2.1.2.7 OE FSAR Commitment Consistency Review

a. Review the FSAR to identify statements
discussing welding commitments. Verify that
the design process correctly reflects
commitments in output documents.

b. Using Attachment A (FSAR/Commitment Review
Form), assigns a unique number to each
statement identified (e.g., CEB-001);
enters the number on FSAR/Commitment Review
form (block 1).

a. Enters on the FSAR/Commitment Review form

096CCS5.N5



Attachment A

Page 2 of 5
(blocks 4 and 5) the statement's FSAR
section or document name and page number,

d. Review the selected statements for |
consistency with an issued applicable design |
document or implementing procedure related |
to that plant's design. ‘

e. Complete the FSAR/Commitment Review form ‘
blocks 2, 3, and 6 through 9 as specified
below.

(2) Determine the responsible group/section,
enters it on FSAR/Commitment review form
(block 2) and assigns the statement to
the group/section to verify the
consistency with design and implementing
documents.

(3) Copy design statement in its entirety.

(6) List the design documents which are the
basis for the FSAR/Commitment statements
and/or the design documents reviewed to
determine consistency (block 6).

(7) List the person(s) who verified the
consistency of the statement if other
than the investigator (block 7).

(8) Determine if the FSAR/Commitment
description of the design i3 consistent
with the actual design documentation.
If the FSAR/Commitment 1s conaistent
with the design documentation, mark
"Design documents and FSAR/Commitment
consistent." If minor inconsistencies
exist (e.g., differences in
nomenclature) which do not result in a
misrepresentation of the design, mark
"minor inconsistencies between
FSAR/Commitment and Design Documents,”
and add under "Discussion on Findings"
what the inconsistencies are, If
significant inconsistencies or numerous
minor inconsistencies exiat, such that a
misinterpretation of the design is
likely, mark "FSAR/Commitment is not
consistent with Design Documents,” and
add under "Discussion of Findings" what
the inconsistencies are and implementa
the requiremants of Offloe of Fngineoring
Procedure 17 as applicable; such as the
issuance of the Problem Identification
Report (PIR) or Significant Condition
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Attachment A
Page 3 of 5

Report (SCR)

(9) The FSAR/Commitment Consistency Review
Form (Attachment B) is to be completed by
the investigator or reviewer to provide
additional information and recommended
program improvement. This shall be
submitted when the findings of the FSAR
is not consistent with design documents.
It is requested to be completed when
minor inconsistencies exist. It may be
completed to suggest improvements when
design and FSAR are consistent,

Review the moat frequently used welding
and all required NDE procedures to their
related scope. Provide a listing of
procedures reviewed and signature of
reviewer,

Investigator and approver sign and date the
form.

Assemble documentation package.

Review the documentation packages to
determine deficiencies/recommendations.
Deficiencies/recommendations will be
submitted to the Project Manager of the
Welding Project for consideration and
transmittal to responsible organizations.

The responsible organization will be required
to respond to each deficiency/recommendation.
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Attachment A
ATTACRMERT 3 Sheet § of §

. FSAR/COMMITMENT CONSISTERCY REVIEW FORM
5 Plant

INCONSISTENCY (describe)

SUGGESTION FOR IMPROVEMENRT OF PROGRAM (describe)

CHANGE” TO MAKE PROGRAM WORK PROPERLY (describe)
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Attachment B
Page 1

COMPARISON G29C TO Dl1.1

DISCUSSION

TVA is committed to and complies with AWS D1.1, G29C complies with AWS
D1.1 and contains Fngzineering decisions permitted by the code. The FSAR

was revised to make this point clear,

The provisions of AWS D1.1 allow many deviations, subject to the approval

of the Engineer, who is defined in AWS D1.1 as the duly designated person

who acts for and in behalf of the Owner on all matters within the scope of
this code,

AWS D1.1 is a fabrication code which is used in conjunction with
complementary design codes or specifications. The most common structural
design specifications used at nuclear power plants is the American
Tnatitute of Steel Construction's (AISC's) "Specification for the Design,

Fabrication, and Erection of Structural Steel for Buildings."

The AISC specification provides some rules regarding welding, but refers to
the AWS D1.1 Code for Welding Procedures, Qualifications and Other
Requirements, AWS D1.1 addresses many subjects, which are discussed later,
and acceptance criteria for the completed welds which are checked by
Inspectors. Further, the AISC Quality Criteria Document, "Quality Criteria

and Inspection Standards™ is often used as a supplement to the AISC

specification to provide practical and acceptable guidance on the use of
the AISC specification and AWS D1.1. Tt allows exceptions to some of the

provisions of AWS D1.1; e.g., the quality criteria documents states:

"The human element {3 involved in all phases of structural
design and fabrication; therefore, it is not surprising that

an unintentional deviation from a drawing or specification
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can occur. Not zll errors or deviations need to be altered .

or repaired; many could be accepted without change, with no
penalty to the structure or its end use, There are times
when repair work creates higher residual stresses and does
more harm than good. In general, it should be the
Engineer's decision whether or not the deviation is harmful
to the end use of the product,"

Therefore, when designing and constructing structures to the AISC
specification, it is necessary for the Engineer and the Owner to define the
appropriate welding acceptance criteria for the work to be performed,

There are some instances where it is necessary to modify the AWS D1.1
acceptance criteria in order to he practical and meaningful for use In
inspecting structures designed in accordance with the AISC specification.
Modification to acceptance criteria of AWS D1.1 is permitted within the
provisions of both the AISC Specification and the AWS Code.

For example, G29C provides Acceptance Criteria for visual inspection of

structural welds in nuclear power plants. The development of such

acceptance criteria by the Rngineer1falls within the provisions of the AISC
Specification2 and AWS Dl.13. This provision is clarified in the 1985
edition of AWS D1.1. A new paragraph 1.1.1.1 has been added which atates:

"1.1.1.1 The fundamental premise of the Code is to provide
general stipulations adequate to cover any situation.
Acceptance criteria for production welds different from
those specified in the Code may be used for a particular
application provided they are suitably documented by the
proposer and approved by the Engineer. These alternate
acceptance criteria can be based upon evaluation of
suitahility for service using past experience, experimental
evidence or engineering analysis considering materlial type,

service load effects, and environmental factors."

096006 ,02 .
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‘ The AWS D1.1 Task Force which addressed acceptance criteria and
prepared this revision to the words, as well as the D11
sommittee ballot on the change viewed the 1.1.1.1 paragraph to be
a clarification, stating that which always was the case and the

Owner's prerogative.
In addition, the commentary for this new paragraph reads:

"C1.1.1.1 The workmanship criteria provided in Section 3 of
the Code are based upon knowledgeable judgment of what is
achievable by a qualified welder. The criteria in Section 3
should not be considered as a boundary of suitability for
service, Suitability for service analysis would lead to
widely varying workmanship criteria unsuitable for a
atructural code, Futhermore in some cases, the criteria
would be more liberal than what 1s deslrable and producible
by a qualified welder., In general, the appropriate quality
. acceptance criteria and whether or not a deviation 1s
harmful to the end use of the product should be the
Engineer's decision. When modifications are approved,
evaluation of suitability for service using modern fracture
mechanics techniques, a history of satisfactory service, or
experimental evidence is recognized as a suitable basis for

alternate acceptance criteria for welds."
1
The Engineer is the duly designated person who acts for and in
bhehalf of the Owner on all matters within the scope of AWS

D1.1.

2
American Tnatitute of Steel Construction, "Specification for

Design, Fabrication and Erection of Structural Steel for
Buildings."

‘American Welding Society, "Structural Welding Code - Steel,

. D1.1."
096006.02
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The salient contrasts in the exact written word cf AWS D1.1-72 and the
General Construction Specification G-29 are

given below, Table A summarizes salient contrasts in acceptance criteria
for completed welds between G-29 and AWS D1.,1. Table B summarizes salient
contrasts in acceptance criteria for completed welds of G-29C and NRC-
accepted NCIG-01, Rev. 2, "Visual Weld Acceptance Criteria for Structural

Welding in Nuclear Power Plants."

The AWS D1,1, Structural Welding Code, contalins some preovislions which are
mandatory. It also contains many provisions which are applicable only to
prequalified welding. Prequalified welding means welding conditions and
variables which do not require qualification tests. The prequalified
conditions may be changed by qualification tests.

The structural welding code also assigns significant responsibility and
latitude to the Engineer, in several areas including related design

specifications. .

In accordance with the assigned responsibility, the Engineer has provided

some variations to the specifics in AWS D1.1 and has approved other
specifie differences which are permitted to be varied based upon

qualification tests,

It is TVA's position that AWS D1.1 commitment requirements have heen met
even though the Engineer, in accordance with assigned responsibilities, may
have approved variations and/or accepted the use of non-prequalified

conditions based upon qualification test results.

Some areas in which these kinds of action ocecur are ordinary, and routine,
for example accepting welders qualified to ASME Section IX for use on
structural steel like items., These kinds of variations have ococurred at
numerous nuclear power plants, and have heen queationed before, but have

not been a barrier to licensing.
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It also needs to be noted that the AWS D1.1 Code does not impose or lock in
a specific code date or edition on Owners, Engineers, or Constructors.
These parties may agree to use newer editions in whole or in part except
where a Code aditinn has been specifically incorporated into regulations.

(See AWS Interpretation D1-84-015.)

Therefore it 1s permissible to incorporate portions of newer code editions.

096006.02
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72

1.4 Definitions

The welding terms used in this Code shall be interpreted in
accordance with the definitions given in the latest edition of
Terms and Definitions (AWS A3.0) of the American Welding Soclety
supplemented by Appendix I of this Code.

Process Specification 0.C.1.1 (Rl):

1.4 Definitions

The welding terms in this specification shall be interpreted in
accordance with AWS A3.0, Terms and Definitions, and ASME Section
IX, QW-490, Definitions. If differences occur, ASME Section IX,

QW-490 controls. ‘

Justification: The inclusion of ASME Section IX definitiions was
made to complement the inclusion of other
provisions of the ASME Code into G-29C., This
provides for consistent terminology on the job due
to the significant amount of work which use ASME
definitions. This deviation has no technical

significance.

1.5 Welding Symbols

Welding symbols shall be those shown in the latest edition of
Standard Welding Symbols (AWS A2.0) of the American Welding
Society. Special conditions shall he fully explained by added

096006 .02 ‘
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G=29C Processa Specification 0.C,1.1 (R1):

1.5 Welding Symbols

Welding symbols those shown in AWS A2.4, Symbols for Welding

and Nondestructive Examination, except as modified below:

shall mean two fillet welds of the same size S,

shall he as defined in AWS A2.4 or sections 8 and 9 for

connections cf tubular sections and structural shapes.

AlSO ..

G=29C Process Specifiecation 0.C.1.1 (R1):

R.?

Structural Detalls

Fillet welded angular connectiona of structural shapes shown
on drawings may be made as sk~ {n figure 8.3. This applies
only to those connections '2=‘ jate&i on OE-approved drawings
with the weld all-aro nr m as used in the figure.

(See Figure 1 attached;

Fillet welded angular connections of tubular shapes shown on

drawinga used may be made as shown in figure 9.3. This

096006.02
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applies only to those connections designated on OE-approved

drawings with the weld all-around symbol as used in the
figure. (See Figure 2 attached)

Justification: These examples of the use of non-standard weld
symbols are considered an aid in implementing
certain TVA design details. Their use is in
accord with the provisions of D1.1-72, paragraph
1.5, second sentence. Note: AWS A2.4 is the
updated, current version of AWS A2.0, TVA is in
compliance.

[ ——————— e i

AWS D1.1-72

1.6 Safety Precautions

Safety precautions shall conform to the latest edition of ANSI
249,1, Safety in Welding and Cutting, published by the American
Welding Society.

G-29C Process Specification 0.C.1.1
1.6 Safety Precautions

Safety measures should he in accordance with the TVA Occupational
Health and Safety Manual.

Justification: The TVA Occupational Health and Safety Manual is
considered the appropriate and necessary document
for control of safety hazards (including those

related to welding) on TVA construction alten,

PR pap—p————————— R el R S i

AWS D1.1-72

Paragraphs 2.9 thru 2.14 and accompanying figures specify
prequalified weld joint details for use with the manual shielded .
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metal-arc, submerged are, and gas metal-arc, and flux cored are

welding processea respectively.
G-29C Process Specification 0.C.1.1 (R1):

Paragraph 2.3.2 - Weld joints detailed as prequalified for

shielded metal arc welding may be considered prequalified for gas

metal-arc, flux cored arc, and subtmerged arc welding.

Paragraph 2.4.3 - Groove preparations detailed for prequalified

shielded metal arc welding may be considered prequalified for gas

metal arc, flux cored are, or submerged arc welding.

Justifiecation Joint details prequalified for the shielded metal
arc process are compatible with the gas metal are,
flux cored arc, and submerged arc welding

mrocesses,

AWS D1,1-72

3.3.1 ...The gap between parts shall normally not exceed 3/16 in.
except in cases involving shapes or plates 3 in. or greater in
thicknesa when after straightening and in assembly the gap cannot
be eclosed sufficiently to meet this tolerance. In such cases a
maximum gap of 5/16 in. is acceptable provided a sealing weld or
suitable backing material is used to prevent melt-thru. If the
separation is 1/16 in. or greater, the leg of the fillet weld
shall be increased by the amount of the separation (emphasis
added).

3.3.1 The gap between parts should not exceed 3/16-inch (4.8 mm).
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If after assembly the gap cannot be closed sufficiently to meet
this tolerance, a maximum gap of 5/16-inch (8.0 mm) is acceptable
provided a sealing weld or suitable backing material is used to

prevent melting-through. If the separation is 1/16=inch (1.6 mm)
or greater, the leg of the fillet weld shall be increased by the

amount of the separation.

Justification: The requirements are adequate, necessary, and
appropriate acceptance criteria for work to be
performed in accordance with the AISC
Specification. The 0.C.1.1 requirements provide
for weld size which meets design requirements.

.--—------------—------_—-——------—-------——-----—-—-----------.-__.<. -

AWS D1,1-72

3.5 Dimensional Tolerances

AWS D1.1 has approximately 10 column inches of special tolerances. .

2.5 Dimensional Tolerances

Dimensional tolerances of welded structures shall be in acecordance

with the ATSC specifiecation and OE drawinga and specificationa.

Justification: These requirements are necessary and appropriate
acceptance criteria for work in accordance with
the AISC Specification and detailed drawings. It
is the Engineer's responsibility to provide

tolerances.

- - S e A S A A S S S S A e WS v -

3.6 Weld Profiles




Atpgghmeqt B

D1.1-72 has approximately 7 column inches of weld profile

requirements.
0.C.1.1
3.6.5 All Welds

The weld profile requirements for ASME Section III, subsection NF

may be used in place of 3.6.1 through 3.6.4 above.

Justification: The criteria are appropriate for work in
accordance with the AISC Specification. American
Society of Mechanical Engineers Boiler and
Pressure Vessel Code, Section III, "Nuclear Power
Plant Components,™ Subsection NF "Component
Supporta™ ia recognized in the law at Title 10
Part 50.55(a).

Subsection NF recognizes the techniques and
methods of the AISC Specification for design of
supports and then gives acceptance criteria for
welded structures. The use of Subsection NF
acceptance criteria for welds is consistent with

AISC designed and fabricated structures.
AWS D1.1-72

3.6.1 The faces of fillet welds may be slightly convex, flat, or
slightly concave as shown in Fig. 3.6, Details A, B, and C, with
no defects such as shown in Fig. 3.6, Detail D. Except at outside
corner joints, the convexity ahall not exceed the value of 0.13
plus 0.03 in. where S {s the actual size of the fillet weld in
inches. (See Fig. 3.6, Detail C.)
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G-29C Process Specification 0.C.1.1 (R1)
3.6.1 Fillet Welds

The faces of fillet welds may be slightly convex, flat, or
slightly concave with none of the unacceptable profilea shown in
Figure 3.6.1 (p. 19 of 21).

(The figure does not limit convexity.)

Justification: Convexi'y and reinforcement do not reduce the load
carrving capacity of the welds. The requirements
are adequate and appropriate for work performed in
accordance with the AISC Specification. The

differences are cosmetio,

G-29C Process Specification 3.C.5.5 (RO)

Process Specification 3.C.5.5 is written to the requirements of
Visual Weld Acceptance Criteria for Structural Welding at Nuclear
Power Plants (VWAC) Revision 2. VWAC is a document prepared and
issued by the Nuclear Construction Tssues Group (NCIG) and has
received the approval of NRC. The document received extens!ve
review, engineering evaluation, and justification based on
industry experience and comparison with documents such as Welding
Research Council Bulletin 222,

TVA implements the VWAC on only those structures to which the
Engineer designates the criteria are applicable for which the SAR

is revised,

AWS D1.1-72

3.9 Stress-Relief Heat Treatment

The temperature of the welded assembly shall be maintained .
096006 ,02
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uniformly during heating and cooling so that the temperature
throughout the assembly will differ by not more than 100° F at any
time. ..... After a maximum temperature of 1100° F is reached on
quenched and tempered steel, or a mean temperature range between
1100 F and 1200 F i3 reached on other steels, the temperature of
the assembly shall he held within the specified limits for one

hour per inch of weld thickness.
| B9 o

14.2 Postweld heat treatment shall be performed in accordance

with Process Specifiecation 2.C.1.1.

During the heating period, variation in temperature through the
portion of the part being heated shall be no greater than 250 F

within 15-foot interval of length ..... also

Table 1 = Minimum Holding Time

1/4 In. (6.4 mm) Over 1/4 In. (6.4 mm)
Or Leas through 2 In., (51 mm) Over 2 In. (51 mm)
15 min. 1 hr/in. 2 hrs plus 15 min

for each additional
in. over 2 in.
(51 mm)

Justification: These requirements are adequate, necessary, and
appropriate criteria for work to be performed in
acoordance with the AISC Specification. The
oriteria have been included in later revisions of
AWS D1.1.

[T ——————————— SRR 8 L et b b
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AWS D1.1-72 .

G-29C

G-29C

6-29C

G-29C

3.10.1 (Second Sentence) Welded joints shall not be painted until
after the work has been completed and accepted.

Process Specification 1.C.1.2 (R3)

15.1 (Second Sentence) Welded joints shall not be painted until
after the welding has been examined and accepted.

Process Specification 3.C.5.4 (R2) dated 1/28/85

5.0 Procedure
The inspectors shall check the following items:

5.1 The weld area to be inspected is cleaned of all slag, scale,

grease, paint, primer or other material detrimental to visual

examination. .

Process Specification 3.C.5.4 (R1) Addendum 2, Rev. 1 dated
1/23/84

Delete Paragraphs 5.2.1 and 5.2.2

Process Specification 3.C.5.4 (R1) Addendum 2 dated 8/12/83

Paragraph 5.2.1 revised to read as follows:
5.2.1 Welds made prior to November 2, 1981, which are coated with
carbo-zine primer may be visually examined for weld size,

undercut, overlap, and are strikes in accordance with this process

specification without removing the primer provided:

fa) The carbo-zinec was sprayed in accordance with the appl irahla

096006 .02 .
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The carbo-zine thickness is not greater than 5 mils as
documented in coating inspection records and/or log books or
as measured adjacent to the weld, Coating thickness
measurement techniques shall be in accordance with the

specification for coating application.

Process Specification 3.C.5.4 (R1) dated 3/9/83

5.2 The weld area to be inspected is cleaned of all slag, scale,
grease, paint, orimer, or other material detrimental to visual

examination.

5.2.1 Welds made prior to November 2, 1981, which are coated with
carbo-zinc primer may be visually examined in accordance with this

proces’ specification without removing the primer provided:

{a) The carbo-zinc was sprayed in accordance with the applicable

coating application specification,

(b) The carbo-zinec thickness is not greater than 5 mils as
documented in coating inspection records and/or log books or
as measured adjacent to the weld, Coating thickneas
measurement techniques shall be in accordance with the

specification for coating application.

5.2.?2 Welds inapected for weld quality (defects other than size
and location) as part of an EN DES-directed sampling program shall
be inspected without primer coating unless exempted by EN DES.

Process Specification 3.C.5.4 (a) dated 1/25/82
5.7 Weld area to be inspected is cleaned of all slag, scale,
grease, paint, primer, or other material detrimental to visual

examination,
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5.7.1 Welds made prior to November ?, 1981, which are coated with .
carbo-zinc primer may be visually examined in accordance with this

process specification without removing the primer provided:

(a) The carbo-zinc was sprayed in accordance with the appliecable
coating application specification.

{(b) The carbo-zinc thickness is not greater than 5 mils as
documented in coating inspection records and/or log books or
as measured adjacent to the weld. Coating thickness
measurement technigues shall be in accordance with the

specification for coating appliecation.

5.2.2 Welds inspected for weld quality (defects other than size
and location) as part of an EN DES-directed sampling program shall
be inspected without primer coating unless exempted by EN DES.

Justification: Paragraphs 5.2.1 and 5.2.2 were intended to '
provide for reinspection of welds which may have
been primer coated subsequent to the original
inspection. The need for such reinspection
was related to resolution of several
nonconformances concerning inadequate original
inspectionsa. Recause the wording of thease
paragraphs did not make clear that the subject was
reinspection, misunderstanding of the intent
resulted. The consequences of the
misunderstanding are not discussed here. An
exhaustive investigation of this subject is
contained in a report prepared for W. F. Willis by
NSRS (001 850927 051)

With respect to the intent of G-29, there is no
conflict with AWS Dl.l in this area. AWS DI.)|

neither requires nor prohibits reilnspection of
096006 ,02 .
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welds after orimer coating. (emphasis added)

Welds are normally inspected shortly after
welding. The Watts Bar specific procedures
3.C.5.4 (a) and subsequent revisions and addenda
which permitted inspection/reinspection of ccated
welds was applicable only to welds made prior to
November 2, 1981, and only at Watts Bar Nuclear
Plant. The intent was to apply only to

reinspec »n. This provision was not applicable
to new welus or welds in process. Obviously, it
was not TVA's intention to permit or encourage
inspection of painted welds. Similar inspection
techniques have been demonstrated to the
satisfaction of NRC inspection personnel at Wolf
Creek. Revision 2 dated 1/28/85 deleted the

sub ject proviasion entirely. Programmatically,
TVA's intent was in compliance with AWS D1.1

AWS D1.1-72

0.C.1.1

1.Cs1,2

4,4 Aprc Strikes

Are strikes outside of the area of permanent welds should be
avoided on any base metal. Cracks or bhlemishes resulting from arc
atrikesa shall be ground to a smooth contour and checked to ensure

soundnesas,

3.7.2.5 Arc Strikes and Weld Spatter. Remove by grinding or wire

brushing.
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8.9 Arc strikes outside of the area of permanent welds should be
avoided on any material. The areas of arc strikes shall »e ground
to a smooth contour and examined for defects.

G-29C Process Specification 3.C.5.4 (R2)

6.2.1.4, 6.2.2.b, 6,2.3.4, 6.2.4.¢c -- Random weld spatter and arc
strikes are acceptable if cleaned by wire brushing.

Justification: The requirements are adequate and appropriate
acceptance criteria for work performed in
accordance with the AISC Specification. Any
defect resulting frem an arc strike and not the
arc strike itself is important in AISC
specification fabrication and welding. For the
materials of interest, arc stikes are primarily
cosmetic blemishes. Arc strikes are permissible
in the NCIG-01 criteria approved by tne NRC

provided these are crack free. TVA prohibits
cracks in other paragraphs.

[P ————————————————— A e e et

AWS D1.1-72

4.9.2 All electrodes having low=hydrogen coverings conforming to
AWS A5.1 shall be purchased in hermetically-sealed contalners or
shall be dried fur at least two hours between 450 F and 500 F
before they are used. FElectrodes having low-hydrogen coverings
conforming to AWS A5.5 shall be purchased in hermetically-sealed
containers or shall be dried at least one hour at temperatures
between 700 F and 800 F before being used. FElectrodes shall he
dried prior to use if the hermetically-sealed container shows
evidence of damage. Immediately after removal from
hermetically-sealed containers or from drying oveni, electroden
shall be stored in ovens held at a temperature of at leaat 250 F,

E70XX electrodes that are not used within four hours, E80XX within .
nghaNNE 02
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two hours, E90XX within one hour, and E100XX and E110XX within
one-half hour after removal from hermetically-sealed containers or
removal from a drying or storage oven shall be redried before use.
Electrodes which have been wet shall not be used.

1:€.1.2

9.1.5 The maximum electrode exposure times without redrying given
in 9.1.2 and 9.1.3 above may be extended to the times stated helow
if the test described in 9.1.6 is performed: (This paragraph does

not supersede C. F. Braun specification requirements on the

sub ject.)

Electrode Exposure Time

A5, 1-ET0XX Up to 10 Hours

A5 .5=ETO0XX Up to 10 Hours
E80XX Up to 10 Hours
F90XX Up to 5 Hours
E1N0XX Up to 4 Hours
E110XX Up to U4 Hours

9.1.f Test to Extend Allowable Exposure Time

9.1.6.1 Fach eleatrode classification from each electrode
manufacturer shall be tested if desired to extend its maximum

exposure time without redrying.

9.1.6.? Five samples of electrodes shall be tested for moisture

content:

(a) As received in the manufacturer's hermetically sealed
container
(b) After exposure for the desired time to air with a moisture
aontent at leaat as great as the moisture content to which
096006 ,02
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the electrodes will be exposed in use.

9.1.6.3 The moisture content of all five samples exposed to moist

air shall not exceed the following:

Electrode Exposure Time

A5.1-E70XX 0.4% By Weight
AS.5=-ET70XX 0.4% By Weight
EBOXX 0.4g By Weight
E90XX 0.4% By Weight
E100XX 0.4% By Weight
E110XX 0.2% By Weight

9.1.6.4 Example - To increase the allowable exposure time of

Arcos A5.1, ET018 electrodes to 7 hours in 85 F air at 80 percent
relative humidity, the moisture content of five samples of

electrodes shall be determined as received and after expoaure for .
at least 7 hours in air with at lease 0.0212 1b/1b dry air of

water. The moisture content of all 5 samples exposed to moist air

must be not greater than 0.4 percent by weight.

9.1.6.5 The determinations of electrode moisture content shall be

performed in accordance with section 25 of AWS Specification A5.5.
9.1.6.6 The test record shall contain the following data:

(a) Electrode manufacturer and classification

(b) Moiature content of test environment

(e) Temperature and relative humidity of environment
(d) Time of exposure to environment

(e) Electrode moisture content as received

(f) Electrode moisture content after exposure

9.1.6.7 Metenrological data for a site as presented in the Safety
Nng96006 .0 ‘.
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Analysis Report or as gathered for cooling tower design purposes
shall be used to determine the maximum moisture in the site air to
which eleatrodes are to be exposed. Alternatively, air with a
moisture content of 0.0247 1b/1h dry air may be used for ail
electrode exposure tests, This moisture content i- based on a
asearch of 30 years of National Climatic Center da:a which showed
the maximum wet bulb temperature ever recorded in the Valley was
83 F at Memphis.

Justification: The requirements are adequate and appropriate for
work performed in accordance with the AISC and AWS
D1.1 Specifications. Later revisions of AWS Dl.1
include very similar requirements.

R S S ———————— e e e

AWS D1.1-72

4,18.1.4 The thickness of weld layers, except root and surface
layers, shall not exceed 1/U in. When the root opening of a
groove weld is 1/2 in. or greater, a multiple-pass, split-layer
technique shall be used. The split-layer technique shall also be
used in making all multiple-pass welds when the width of the layer
exceeds 5/8 in.

1.C.1.2
11.2,2 The thinkneas of weld layers, except root and surface
layers, shall not exceed 1/U-inch., Wher. the root opening of a
groove weld is 1/7=inch or greater, a multip’ ~<pass, split-layer
technique shall he used, The split-layer techniq.~ shall also be
used in making all multiple-pass welds when the width o the iayer
exceeds 5/8-inch; however, for flux cored welding, the bead width
may extend to but not exceed twice the gas cup diameter when

approved by the site welding engineering or welding quality

eontrol unit,
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Justification: The requirements are adequate and appropriate for
work performed in accordance with the AISC
Specification. The differences between TVA and
AWS D1.1 are trivial.

-~

AWS D1.1-72

4.28.1 Studs shall be welded to steel members with automatically
timed stud welding equipment connected to a suitable power source,

Concrete anchor and shear connector studs also may be welded
using approved welding procedures and the shielded metal arc

welding process.

Justification: The requirements are adequate and appropriate for .

work performed in accordance with the AISC
Specification. Later revisions of AWS DI.1

include this option.

- - -

AWS D1.1-72

4,29,3 Studs on which a full 360 deg weld fillet is not obtained
may, at the option of the stud-welding contractor, be repaired by
adding a 3/16-in. fillet weld in place of the missing weld fillet,
using the shielded metal-arc process with low=hydrogen welding

electrodes in accordance with the requirements of this Code,

18.1 Studs on which a full 360 degree weld fillet is not
obtained may be repaired by adding a 5/16-inch fillet by the
manual shielded metal arc process and low hydrogen electrodes.

Welding shall he done using 5/32- or 2/16=-inch-diameter elactrodes '
096006 .02
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except that smaller electrodes may be used on studs 7/16-inch or
less in diameter or for out-of-position welds. The repair weld
shall extend a minimum of 3/8-inch beyond each end of the area
requiring repair.

Justification: The requirements are adequate and appropriate for
work performed in accordance with the AISC
Specification. Later revisions o~ AWS D1.1

ineclude these requirements.

-~ -

AWS D1.1-72

0.C. 1.1

Js B2

5.3.1 All welders, welding operators, and tackers to be employed
under this Code shal! have been qualified by tests as prescribed
in Parts III, IV, and V of this Section. The Engineer, at his

discretion, may accept evidence of previous qualification of the

welders, welding operators, and tackers to be employed.

5.2 Welders and Welding Operators

Welders and welding operators qualified in accordance with the AWS
Structural Welding Code or ASME Section IX may be employed on work
in accordance with this specification. They shall he qualified
uaing the teat desoriptions of Process Specifications 1.M.2.2 or
1.C.2.72,

7.0 Applicability of Process Specification 1.M.2.2 Welder
Qualification

7.1 Welders qualified to teat descriptions of Procesa

Specification 1.,M,7.2 with 5= or 6=inch diameter 3/U-inch wall
096006 .02
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thickness pipe in the 2G and 5G or 6G positions by side bend tests

or by radiography which meets the requirements of section 6.2 of
this specification are qualified to weld with the welding procesas
and filler metal classification used in qualification test in all
positions on material from 3/16-inch to unlimited thickness on
plate or pipe with 4-inch or greater diameter on single welded
joints with backing or double welded joints and on fillet welds on
unlimited thickness material.

Welders who qualified to Process Specification 1.M.2.2 tests which
use one welding process for the root and another process for the
remainder of the weld are qualified to this specification as
described above for the welding process and filler metal

classification used for the remainder of the test weld.

7.2 Some of the applicable test descriptions and the filler
metals they qualify for are as follows: l

Process Specification 1.M.2.2
Test Description Filler Metal Qualified

SM-i=B-3-H AWS A5.1 or AS5.5
GT-SM-H=4-C-3-H F1 through FU4
GT-SM-f-U4-0-3-H

SM-5-B-3-H AWS A5.4, F5
GT=SM-7-5-C~3-H
GT-SM-7-5-0-3<H

GM(FC)-6-B-3-H AWS A5.20, F6
GT-GM(FC)=6-6-0-3-H
GM-GM(FC)=6-6-0-3-H

7.3 Welders qualified to test descriptions of Process

specification 1.M.2.7 in the 2G and 5G or the 6G position by bend .
N9ROOE 02
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tests or by radiography which meets the requirementa of section
6.7 of thia specification are qualified to the requirements of
this specification. They are qualified to weld fillet welds on
unlimited thickness material with the welding process and filler
meta)l classification used in qualification testing.

7.4 Welders qualified to test descriptions utilizing the gas
metal-arc solid wire process (GM-SD) are qualified for that
process using the globular or spray transfer mode only unless

stated otherwise on the specific test description.

Justification: The welder qualification criteria are appropriate
and adequate for work performed in accordance with
the AISC Specification. Process Specification
1.M,.2,2 contains requirements to qualify welders
in accordance with ASME Section IX. ASME Section
IX is recognized in the law at Title 10 Part
50.55(a). The welder and welding operators tests
of hoth AWS D1.1-72 and ASME Section IX are
intended to determine their ability to make sound
welds, The differences between these
qualifications based upon ASME compared to the AWS
tests are trivial. ASME qualified tests for
welders have been used on several other projects
and have not heen obstacles to licensing. TVA's
program complies with AWS Di.1 and the Engineer's

responaibility,
AWS D1,1-72

5.2 Other Procedures

Except for the procedures exempted in 5.1, joint welding

procedures which are to be employed in executing work under this

Code shall be previously qualified prior to use by tests as

prescribed in Part 7T of this section to the satisfaction of the
096006 .02
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engineer. The Engineer, at his discretion, may accept evidence of

previous qualification of the joint welding procedures to be
employed.

0.C.1l.1

5.1.2 Welding procedures of Process Specificatlion 1.M.1,? meeting
ASME Section IX requirements may be used to fabricate weldments in
accordance with this specification.

Justification: The criteria is adequate and appropriate for work
{n accordance with the AISC Specification. ASME
Seoction IX is recognized by Title 10 Part
50.55(a). Welding procedures qualified to ASME IX
have previously been ancepted in lieu of welding
procedures qualified to AWS D1.1 and this has not
proved an obstacle to licensing.

—---——---—--------—---------- - - - - - - -

AWS D1.1-72

Section 6 - Inspection
AWS Dl1.1 has 1-1/2 pages of requirements.

0.C.1.1
6.0 INSPECTION
6.1 All fabrication by welding shall be performed in accordance
with the requirements of this specification and the applicable OF-

approved drawings.

6.7 Weldments shall be verified to be correct for the following
requirements using the quallty control program of 6.3 to 6.7
below: (Note: Drawings may sontain additional inapection

requirements. The additional requirements shall bhe Implnmnnvud.)
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Nuclear Safety

Activity ___Related  Other
A. Preweld
1. Proper Material WF WF
2. Weld Joint Dimensions (Fitup) WF WF
3. Alignment WF WF
4, Surface Cleaniness WF WF
5. Qualified Welder WF WF
6., Proper Procedure WF WF
7. Proper Filler Metal WF WF
B, During Welding
1. Procedure Adherence WF WF
C. After Welding (Section 8.6)
1. Weld Defects Wl WF
2. Weld Contour Wl WF
3. Size and Location of Welds WI WF

Notes

WF - The welder and his foreman shall meet the requirement and

shall he subject to the surveillance program of 6.3.

Wl - An inspector shall verify that the requirement 1a met, A
record ia required, The record may be the inspector's unique
tdentifying mark on the weldment, marked drawings, individual
inspection records, or as required by a quality assurance

program.
6.3 OC shall verify through a surveillance program that eaoh
inspector and welder's foreman i3 properly performing the required

activities of section 6.2
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6.2.1 Each foreman's and inspector's work shall be monitored .

through a surveillance program at least once every two weeks,

6.3.?2 The surveillance program shall check work that ia in
progress and work that has been completed to ensure compliance

with the requirements of section 6.2.

6.4 Appropriate educational programs or other corrective action
shall be taken to improve the capabilities of craftsmen and
inspectors not meeting the requirements of section 6.2,

6.5 At nuclear construction sites, a monthly report of the
surveillance program shall be submitted to the appropriate Design
Project Manager. The report shall list the plant features

examined, major problems, and corrective action.

6.6 Inspectors shall be trained and qualified to levels equivalent

of those of SNT-TC-1A, American Society of Nondestructive Testing
Recommended Practice for Nondestructive Testing Personnel
Qualification and Certification. Only Level II or TII persons or
Level T persons working under the direction of a Level TI shall

perform inspections.

6.7 Nondestructive testing and visual examination shall be

performed to the requirements of section 6.7 of the AWS Structural
Welding Code or to the Requirements of ASME Section ITI for piping
supports. All nondestructive testing shall he in accordance with
the written procedures of General Construction Specification (G-29C

or G-29M,

Justifieation: The requirements are adequate and appropriate
acceptance criteria for work to be performet in
ancordance with the AISC Specifiecation. There are

Construction and Operations welding-related
096006 .02 ‘
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quality programs which address ANSI N45.2.5,

inprocesa inspections.

AWS D1.1-72
8.15 Quality of Welds

AWS D1.1-72 has approximately 7 column inches of

requirements,

R.6.3 Acceptance criteria for visual examination and

nondestructive testing of ASME Section III, subsection NF, may be

substituted for the acceptance criteria of 8.6.1 and 8,6.2,

Justification: The criteria are appropriate for work in
accordance with the AISC Specification. American
Society of Mechanical Engineer Boiler and Pressure
Vessel Code, Section III, "Nuclear Power Plant
Components,™ Subsection NF, "Component Supports”
{as recognized in the law at Title 10 Part
50.55(a).

Subsection NF recognizes the techniques and
methods of the AISC Specification for design of
supports and then gives acceptance criteria for
welded structures. The use of subsection NF
acceptance criteria for welds is consistent with
AISC designed and fabricated structures.

- -

AWS D1.1-72

8.15.1.6 Fillet welds in any aingzle continuous weld shall he
permitted to underrun the nominal fillet size required by 1/16
in.without sorrection provided that the undersize weld does not
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A t&gigmmt B ‘

exceed 10% of the length of the weld. On web-to-flange welds on
girders no underrun is permitted at the ends for a length equal to
twice the width of the flange.

Process Specification 3.C.5.4 (R2)

6.2.3.b A minimum permissible structural fillet weld size is
3/16=inch., Undersize of 1/16-inch is allowed for fillet welds

over 3/16-inch in size.

Justifieation: This contrast with the AWS code applies only to
welds on duct supports at Watts Bar Nuclear Plant
fabricated prior to February 13, 1981, The duet
supports hav~ been shown by caleculation to be
structurally adequate and documented in
Nonconformance Report No, 2654, The Engineer han
accepted this work in compliance with AISC and AWS .
Dl.1,

3,6.,4 For buildings and tubular structures undercut shall he not
more than 0.01 in. deep when its direction is tranaverse to
primary tensile stress in the part that {s undercut, nor more than

1/32 in. for all other situations.
Process Specification 0.C.1.1 (R1)
R.6.1.5 Undercut shall not exceed 1/32-inch.

Process Specification 3.C.5.4 (R2)
Work completed prior to February 13, 1981,

6'?013. 6.’03. and 6.?.“(b) -

Undercut on stressed members shall not exceed 1/32-inch in depth ‘
09k006 NP
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except that undercut of an additional 1/32-ineh (1/16-inch total
depth) and 1/U-inch length, not to exceed 10 percent of the run is
acceptable. All welds are to be considered in stressed members
unless {dentified otherwise by OE,

Process Specification 3.C.5.4 (R2)

Work completed after February 13, 1981,

f.1.4 Undercut shall not exceed 1/32-inch.

Justifiecation:

The eriteria are appropriate for work in
accordance with the AISC Specification. American
Society of Mechanical Engineers Boiler and
Pressure Vessel Code, Section III, "Nuclear Power
Plant Components," Subsection NF, "Component
Supports" uses this criteria and is recognized in
the law at Title 10 Part 50.55(a).

Subsection NF recognizes the techniques and
methods of the AISC Specification for desaign of
supports and then gives acceptance criteria for
welded structures, The use of Subsection NF
acceptance oriteria for welds is consistant with
AISC deaigned and fabricated structures,
Subsention NF allows 1/32-inch deep undercut,
These conditions including 1/16<inch deep undercut
are also allowed by the eriteria of NCIG=01 whieh
has been approved by the NRC,
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Process Specification: 0.C,.1,.1(R})

Date: 1/28/8%
Sheet: 20 of 21

o P
5/16 5/16 5/16 | T7/16
3/8 3/8 3/8 1/2
A Ry
9/16 3/8 9/26 | 11/16
| ans | 3he | 3k
Toe Face "F" (in inches) = 2 x "s"

o
"
-
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Note

l. Heel and toe welds to be centered between members to provide

approximately equal contact with each,

2. Corners shall provide a smooth transition from the sides to the

heel and toe,

Figure 8.3 - Alternate Pillet Weld all Around Connection for
Members Meeting at an Angle

DE06:G29C
NEB12885-51
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Process Specification: 0.C.1.1(R])
Date: 1/28/85

I Sheet: 2] of 2]
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e // 0]
,f/’Eiiﬁ?./ /"/<23 _1:‘ ,zf? "’;”//
b L.
6 | UFs } R ! -
Toe 8180~ .u:g:.x size J m.:-' IQ.\i-llw. Heel

l. Heel and toe welds to be centered between members to provide
approximately equal contact with each,
2. Side welds shall be at least flush with the outer surface,

Corners shall provide a smooth transition from the sides to the
heel and toe,

Figure 9.3 « Alternate Fillet Weld Al' Around Connection for Members
Meeting at an Angle
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Cracks
Incomplete
Fusion
Overlap
Underfilled
craters
Undercut
Are Strikes
Porosity
Profile

Leg Size

Reinforcement

Slag

TABLE A

AWS D1,1-72 COMPARISON TO TVA SPECIFICATIONS

TVA Specification

P.S.3.C.5.4(R2)

Prior to 2/13/81

Same as AWS D1.1
Same as AWS D1.!

Same as AWS D1.1

Same as AWS D1.1

Less stringent than

AWS D1.1

Less stringent than
AWS D1.1

Same as AWS D1.1

Same as AWS D1.1-81

0.1S + 06" conwexity

Less stringent than
AWS D1.1
Same as AWS D1.1

Same as AWS D1.1

Same as AWS Dl1.1

After 2/13/B1
Same as AWS D1.1!
Same as AWS Dl1.1
Same as AWS D1.1
Same as AWS D1.1
Less stringent than
AWS D1.1
Same as AWS D1.1
Same as AWS D1.1
Same as AWS D1.1-81
0.18 + 06" convexity
Same a= AWS D1.1
Same as AWS Dl1.1

Same as AWS D1.1

Same as AWS Dl1.1

P .S.3.C.5.6(R0)

___ (vwac)

Same as AWS D1.1
Less stringent than
AWS D1.1

Less stringent than
AWS D1.1

Less stringent than
AWS D1.1

Less stringent than
AWS D1.1

Less stringent than
AWS D1.1

Equal to AWS Dl.1

Less stringent than
AWS D1.1

Less stringent than
AWS D1.1

Less stringent

AWS D1.1

Less stringent

AWS D1.1

Less stringent

AWS D1.1

P.S.3.C.5.2(R2)

Same as AWS
Same as AWS

Same as AWS D1.1

Same as AWS D1.1

Same as AWS D1.1

Same as AWS D1.1

Same as AWS D1.1

Same as AWS D1.1-81

0.18 + 0,06"

Same as AWS D1.1

Same as AWS D1.1

Same as AWS D1.1

Same as AWS D1.1

P.S.0.C,1.1.(R1)

Same as AWS
Same as AWS

Same as AWS DI1.1

Same as AWS Di.l

Less stringent than
AWS D1.1

Less stringent than
AWS D1.1

Less stringent than
AWS D1.1

Less stringent than
AWS D1.1

Same as AWS D1.1

Same as AWS DI1.1

Same as AWS D1.1

Same as AWS D1.1
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Parameter

Cracks
Incomplete
Fusion
Overlap
Underfilled
craters
Undercut
Arc Strikes
Porosity
Profile

Leg Size
Reinforcement
Slag

Weld Length

REVISICN 2

-t

AiRC.

TVA SPECIFICATIONS COMPARED TO NCIG-01,
VISUAL WELD ACCEPTANCE TRITERIA FOP STRUCTURAL WELDING AT NUCLEAR POWER PLANTS"

TVA Specification

PC

Prior to 2/13/81

Same as VWAC
“ore Stringent

More Stringent
Ypore Stringent

Less stringent
More Stringent
Equal

Mpre Stringent
Less Stringent
More Stringent
More Stringent
More Stringent

C.5.4(R2)

After 2/13/81

Same as VWAC
More Stringent

More Stringent
More Stringent

More Stringent
More Stringent
Equal

More Stringent
Mpore Stringent
More Stringent
More Stringent
More Stringent

P.S.3.C.5.5(R0)

(VWAC)

Same as TWAC

as VWAl

Same as VWAC
Same as VWAC

P.S.3.C.5.2(R2)

Same as VWAC
More Stringent

More Stringent
More Stringent

More Stringent
More Stringent
Equal

More Stringent
More Stringent
More Stringent
More Stringent
More Stringent

P.S.0.C.1.1.{R)

Same as TWAC
More Stringent

More Stringent
More Stringent

More Stringent
Equal

F”l

More Stringent
More Stringent
More Stringent
More Stringent
More Stringent
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Page 1

EMPLOYEE CONCERNS EVALUATION AND CLASSIFICATION

A transeript of the concerns as expressed on the K forms wasa used to review
and rlasaify all of the Employee Concerns that were received from NSRS as
helng welding related, Fach concern was evaluated and classified by an
eight member team of senior design and welding engineers, The experience
of the team ranged from 15 years to 27 vears and included experience in

mechaniecal (piping), struetural, welding, NDE, metalurgy, and inspection.

The following criteria were used to evaluate and classify the concerns:

1. Use 18 eoriterion of 10CFRS0 Appendix B to determine all of the posaible
implications the concerns may have,

?., Assume that the events described in every concern are factual.

3. Consider only the programmatic implications.

4. Determine {f the concern indicates a program deficiency or an
implementation deficiency.

5. Evaluate the concern to each of the 18 eriterion of Appendix B of
10CFR50 to determine all pom=sible implications or tha'. the concern is

not applicable to the program.

h total of UUU employee concerns were evaluated and classified to the above

‘riteria resulting in 1,007 separate implementation indicators. The

results of the evaluation and clasalification process are shown in table 1,
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The results indicate that there are no identified deficlencies in the
program but that overall implementation of the program needs to improve
particularly in the areas of Instructions, Procedures anc¢ Drawings, Control
of Special Processes, and to a lesser degree in Design Control,
Inspections, Nonconformances, and QA Records. The results show that 24.77%
(110) of the concerns were outside the criterla of 10CFR50 Appendix B and
are not applicable to the program. An independent review by QA

representatives of OC and OF classified 108 of the concerns as being

outside the scope of the 1NCFRS50 Appendix B program.




»

TABLE 1

FMPLOYEE CONCERNS CLASSIFICATION

Attachment C
Page 3

Number of
Indicators

Program Deficiencies 0
Imnlementation Dificiencies

Criterion 1 - Organization 2

? - QA Program N

3 - Design Control 42

4 - Procurement Document Control 0

%5 = Instructions, Procedures, Drawings 216

6 = Document Control 0

7 = Control of Purchased Material, Equipment, Services 18

8 - Tdentification and Control of Purchased

Material, Equipment, and Services 17

9 - Control of Special Processes 137

10 - Inspection £3

11 - Test Control 0

12 Control of Measuring and Test Equipment 0

13 - Handling, Storage, and Shipping 5

14 - Inspection, Test, and Operating Status 5

15 - Nonconforming Materials, Parts, or Components 22

16 - Corrective Action 12

17 - QA Records 37

18 - Audits N

TOTAL 1,007

Not. applicable to the program 110

Narn1a n2
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MATRIX OF OE WELDING COMMITMENTS FOR SEQUOYAH NUCLEAR PLANT

10CFRS0 APP R

ASME See, ITI o1 1
ASME Sec, 111 el 2
ASME Sec, ITT o1 2
ASMF See, VIII Div, 1
ANST B16.5
ANSI R16 .34
ANSI R21,1
ANST B21.5

. ANST B21.7
ANSI Nus,2.5
ANSI Nus,2,8
ANS N1R.2 el 1
ANS N1R.2 ol 2a
ANS N18.2 el 2b
ANS N1R.2 ol 3
ATSC
AWS
MSS-SP-56
SMACNA

ASME Sec, IX

ASME Sec, XI
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Deeign Source
Concepts and
Document »

Conceptual
Design
Basis

Detailed Design

Design Output

096004 .03

DESIGN PRCCESS

BLOCK DIAGRAM

Weld Related Codes, Stds,

& Regulatory Requirements
ASME, ANSI, AISC, SMACNA, AWS

10CFR50, Reg. Guides, Others

TVA Design Documents Establish Welding Design Basis, i.e., Codes, Seismic
Category & QA Level for Systems, Structures, and Components

Design Output Documents to User Orgnniutiono

Procurement Construction Specs. Output Drawings
Specification Gen SON Physical Drswings
Nuclear Special Process | G-29 N2M-865 Flow Diagrams
Vendor Requirements
Others as Applicable

Approved Vendor

Document » TVA Safety Class (Pertinent Codes)
and QA Level, from Physical Drawings,
Process Specs Enable User to Select Appropriate
For Fabrication | Special Process Specifications From
G~29 (or Equiv.)

USER (CONSTRUCTING) ORGANIZATION

Engineering

QA Program

(OEPs)
TVA
Nucles
QA
Progra

\_gz_/ \

e



WELDING & NDE PROCEDURE SPECIFICATION ADEQUACY

Attrchment F

The following process specifications for nondestructive examination or
qualified welding procedures have been reviewed for compliance with the
sodes and standards listed in their respective statements of intended
scope:

GENERAL WELDING DETAIL WELDING WELDING PROCEDURE COMPLIES
PROCEDURE SPECIFICATION PROCEDURE QUALIFICATION RECORD YES/NO
1.M.1.2(RY) SM11-B-3 R7 SM11-B-9 YES
1.M.1.2(R4) SMR8-B-1 R2 SM88-B-1 YES
1.M.1.2(RY) GT-SM11-0-3R R8 GT-SM11-0-3C YES
1.M.1.2(RY4) GT-SM13-0-1 RO GT-SM1-12B-0-1 YES
1.M.1.2(RY) GT-SM18-0-1 RY GT-SM18-0-1 YES
1.M.1.2(RY) 0T-SM88-0-1A RS GT-SM88-0-2 YES
1.M.1.2(R4) GT11-0-1A R7 GT11-0-1A YES
1.M.1.2(Rl) GT18-0-1 RS GT18-0-1 YES
1.M.1.2(R4) GT88-0-1A R1 GT88-0-1 YES
1.M.1,2(RY4) GT43.43-0-1 Rl GT43,43-0-1 YES
1.C.1:2(R3) SM-P-1 RG Prequalified YES
1.C.1.2(R3) SM-U-1 R6 Prequalified YES
1.C.1.2(R3) SM-U-1B R6 Prequalified YES
1.C:1,.2¢R3) SM-U-4 R2 Prequalified YES
1.C.1.2(R3) GM-SD-L-1 R2 Prequalified YES
1.C.1.2(R3) GM-SD-U-1 R2 Prequalified YES
1.C.1.2(R3) GMA-FC-P-1 R3 Prequalified YES
1.C.1.2(R3) SA-U-1 Rl Prequalified YES
1.8:1.2(R3) AW-SW-P-1 R3 Prequalified YES
1.C.1.2(R3) GM-SD-L-1 R2 Prequalified YES
PROCESS SPECIFICATION TITLE COMPLIES
_YES/NO_
3.C.5.4(R2) WBN Final Visual Weld Examiniation YE§1
3.M.1.1(RY) Liquid Pen. Exam. Color Contrast Method YES
3.M.5.1(R6) Exam of Weld Ends, Fit-Up Visual % Dimen YES
Exam of Weld Joints o
3.M.3.1(R3) Radiographic Examination of Welded Joints YES™
3.M.2.1(R3) Dry Mag. Particle Exam of Welds & Weld YES

Edge Preps.

1
‘Represents the TVA WNB visual weld acceptance criteria developed by
Engineering as permitted by AWS Dl1.1.

“inor deviation in that P.S.3.M.3.1 does not require the date, the scam
mimber and manufacturer's identification to be recorded on the film.
However, it has been TVA practice at CONST to include this information on
the film. The procedure will be changed by 2/1/86 to reflect this
requirement.
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ATTACHMENT A
SQN -~ FSAR/COMMITMENT CONSISTENCY REVIEW FORM - 1985
. Plant
(1) Design Statement No., (2) Responsible
Group/Section Civil Group/Civil #3 Section
SQEPC 01
(3) Design Unless otherwise indicated in the FSAR, the design and

Statement as

Presented in construction of the Category I structures other than the

FSAR
primary containment and interior structures are based upon

(4) FSAR Section
appropriate ,...codes....AISC....AWS/G29C

3.8.4.2

(5) FSAR Page - 3 .5.07 & 98

(6) Design Docuw-nts (7) Contact(s)
 Won1382-1 (8) DISPOSITION OF STATEMENT
L3nN1382
G2 ': —L L
;JE-DS:V—1.3.?.1 Design Documents Minor Inconsistencies FSAR is not
“:1:8“ nd FSAR Consistent Between FSAR and Design Consistent with Design
AZS ‘ Documents Documents
(9) DISCUSSION OF FINDING
Tc make clear"er" specification should read "Const Spec G29C" on the dwg.
N/A David L, Wilson 12/18/85 Richard <. Stache 12/18/85
Coordinating Initials Investigator Date Approver Date
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ATTACHMENT A
SQN - FSAR/COMMITMENT CONSISTENCY REVIEW FORM - 1985
: Plant
(1) Design ::atement No, (2) Responsible
Group/Section fvil Groun/Civil #3 Section
SQEPC
(3) Design
Statement as
Presented 1in
FSAR
appropriate sectiong of the followipg codes, standards, and
(4) FSAR Section
speciricationg--AISC--AWS/G29C,
3:3.5.2
(5) FSAR Page - 3.8-5Li55
(6) Design Documents (7) Contact(s)
SQN-DC-V-1.3.3.1 (8) DISPOSITION OF STATEMENT
i‘-'ln.‘t “I e "l‘:‘. H
L \
LBNOES-2 Design Documents Minor Tnconsistencies FSAR is not
L8N9ET and FSAR Consisten Between FSAR and Design Consistent with Design
‘*\ \ Documents Documents
(9) DISCUSSION OF FINDING
N/A i David Wilson 12/17/85 Larry A. Katcham 12/18/85
Coordinating Initials Investigator Date Approver Date
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(1)

(4)

(5)
(6)

(9)

) )

ATTACHMENT A
SQN ~ FSAR/COMMITMENT CONSISTENCY REVIEW FORM - 1985
Plant
Design Statement No. (2) Responsible
Group/Section Civil Group/Civil #3 Secti
SQEPC 03

(3) Design Unless otherwise indicated in the FSAR, the design and

Statement as

Presented in construction of the Category I structures other than the

FSAR
rimary containment and interior structures are based upon
FSAR Section
appropriate codes,....AISC....AWS/G29C

3.8.4.2
FSAR Page . 3.8.97 & 98
Design Documents (7) Contact(s)
. 48N1352-1 (8) DISPOSITION OF STATEMENT

‘onst Spec G-29C

Const Spec N2G-87T ‘—* \

Design Documents Minor Ipconsistencies FSAR 1s not

SQN-DC-V-1.3.3.1 nd FSAR Consistent Between FSAR and Design Consistent with Design

AISC \ ‘“\ Documents Documents
DISCUSSION OF FINDING

Beference note should read Const Spec "Gooc"

N/A David L., Wilson 12/16/9¢ Richard r, Stache 12/18/85

Coordinating Initials Investigator Date Approver Date

o4 anhmar®
- acrnmens

Gt J ff 10¢
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ATTACHMENT A
SQN -~ FSAR/COMMITMERT CONSISTENCY REVIEW FORM - 1985
. Plant

(1) Design Statement No. (2) Responsible
Group/Section Civil Group/Civil! #3 Section
SQEPC
(3) Design Unless otherwise indicated in the FSAR, the design and
Statement as
Presented in construction of the Category I structures other than the
FSAR

primary containment and interior structures are based upon
appropriate ....codes....AISC....AWS/G29C

(4) FSAR Section

3.8.4.2

(S) FSAR Page - 3.8-97 &98

(6) Design Documents {7) Contact(s)

. 48N1233-3 & -4 (8) DISPOSITION OF STATEMENT
Const Spec (-29C
Const Spec N2-0-877 L
SQN-DC-V-=1.3.3.1 Design Documents Minor Inconsistencies FSAR is not
ATSC nd FSAR Consistent Between FSAR and Design Consistent with Design
\ *‘v Documents Documents

(9) DISCUSSION OF FINDING

N/A David L. Wilson 12/16/85 Richard k., Stache 12/18/85

Coordinating Initials Investigator Date Approver Date
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(1)

(4)

(5)
(6)

(%)

)

ATTACHMENT A
_SQN -~ I'SAR/COMMITMENT CONSISTENCY REVIEW FORM - 1985
Plant
Design Statement No. (2) Responsible

Group/Section Civil Group/Civil #3 Section

SQEPC (-

(3) Design Unless otherwise indicated in the

Statement as

R, the design and

Presented in construction of the Category I structures other than the

FSAR
primary containment and interior structures are based upen
FSAR Section
appropriate ,...codes....AISC....AWS/G29C
3.8.6.2
FSAR Page - 3 .8-97 & 98
Design Documents (7) Contact(s)
 UBN1313-1 & -11 (8) DISPOSITION OF STATEMENT
Const Spec N2-G-8T7
e \
SFN—&”-T—I.?-*.l Design Documents Minor Inconsistencies FSAR is not
Gege and FSAR Consistent Between FSAR and Design Consistent with Design
ATSC . o Document s Document s
DISCUSSION OF FINDING
G29C is ref. inuirectly thru N2G-877 - should have Const Spec G29C ref. directly.
N/A David L, Wilson 12/16/8¢ hard K. Stache 12/18/85
Coordinating Initials Investigator Date Approver Date
.;'."e? t 11 of 106
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ATTACHMENT A
SQN -~ FSAR/COMMITMENT CONSISTENCY REVIEW FORM - 1985
v Plant
(1) Design Sratement No. (2) Responsible
Group/Section Civil Group/Civil #3 Section
SQEPL
(3) Design Unless otherwise indicated in the FSAR, the design and
Statement as
Presented in construction of the Category I structures other than the
FSAR

primary containment and interior structures are based upon

(4) FSAR Section
appropriate ....codes....AISC....AWS/G29C

3.8.4.2

(5) FSAR Page - 3.8-97 & 98

(6) Design Documents (7) Contact(s)

(8) DISPOSITION OF STATEMENT

};, Rt ) “
. 4BW1314-0 & -

|
const Spec 3C
’ «

SQN-DC-V-1.3. 3.1 L \
Const Spec N2-G-877 Design Documents Minor Inconsistencies FSAR 1s not
AISC and FSAR Consistent Between FSAR and Design Consistent with Design
\ \ Docuuents Documents
(9) DISCUSSION OF FINDING
N/A David L, Wilson 2/16/85 Richard R. Stache 12/18/85
Coordinating Initials Investigator Date Approver Date
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(D

(4)

(5)
(6)

(9)

) )

ATTACHMENT A
SQN -~ FSAR/COMMITMENT CONSISTENCY REVIEW FORM - 1985
Plant

Design Statement No. (2) Responsible

Group/Section Civil Group/Civil #3 Section
SQEPC 07
(3) Design Unless otherwise indicated in the FSAR, the design and

Statement as
Presented in construction of the interior structures are based upon the
FSAR

_appropriate sections cof the following codes, standards, and

FSAR Section
specifications ---AISC--AWS/G29C

3.8.3.2
FSAR Page - 3.8-5L & 55
Design Documents (7) Contact(s)
" SQN-DC-V-1.3.3.1 (8) DISPOSITION OF STATEMENT

Const Spec (-29C

AISC - 4

LBN908-1 Design Documents Minor Inconsistencies FSAR is not

LBN9OB-3&L nd FSAR Consistent Between FSAR and Design Consistent with Design

Documents Documents
\
DISCUSSION OF FINDING
N/A David L. Wilson 12/17/85 Larry £. *atcham 12/18/85

Coordinating Initials Investigator Date Approver Date
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ATTACHMENT B

__SoN FSAR/COMMITMENT CONSISTENCY REVIEW FORM
Plant
SQFPC-N7__ DESIGN STATEMENT NO.

INCONSISTENCY (describe)

SUGGRSTION FOR TMPROVEMENT OF PROGRAM (describe)

General notes should contain the note "All design, fabrication & erection
of structural steel shall be in accordance with AISC manual."

CHANGES TO MAKE PROGRAM WORK PROPERLY (describe)

096035 ,07
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ATTACHMENT A
SQN - FSAR/COMMITMENT CONSISTENCY REVIEW FORM - 1985
. Plant
(1) Design Statement No. (2) Responsible
Group/Section Civil Gr Civil #3 Section
SQEPC 08
(3) Design Unless otherwise indicated in the FSAR, the design and

Statement as
Presented in construction of the Category I structures other than the

FSAR
primary containment and interior structures are based upon 3
(4) FSAR Section
appropriate ..,.codes....AISC....AWS/G29C
3.8.4,2
(5) FSAR Page - 3.8-97 & o8
(6) Design Documents (7) Contact(s)
. LBN1231 (8) DISPOSITION OF STATEMENT
Const Spec N2-G-87T7
Const Spec G-200 |
SGi-DC-V-1.3.3.1 Design Documents Minor Inconsistencies FSAR 1is not
AISC and FSAR Consistent Between FSAR and Design Consistent with Design
" ‘“* Documents Documents

(9) DISCUSSION OF FINDING

'

—~dould be clearer to gee dug. note say "Weldipng to be in accordance with Gemeral Const, Spec, G-29C"

N[A David L., Wilson 12/17/8¢ nichard . wtache 12/18/85
Coordinating Initials Investigator Date Approver Date

ttacument

hest
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ATTACHMENT A
SQN - FSAR/COMMITMENT CONSISTENCY REVIEW FORM - 1985
5 Plant
(1) Design “tatement No. (2) Responsible
Group/Section
SQEPC
(3) Design Nonpressure parts such as walkwa ., handrails, ladders, etc.,
Statement as
Presented in are designed in accordance with AI_C "Manual of Steel Construction,”
FSAR
Tth Edition, so that the.,.. ... a3 set forth in the February

(4) FSAR Section
1969, AISC "Specifications for design, fabrication, and

308- ?.c‘.l
erection of structural steel for tuildings.”

(5) FSAR Page - 3. 9-43

(6) Design Documents (7) Contact(s)
L8wh12-2 L8NLOL (8) DISPOSITION OF STATEMENT
LBEGS5-1
Const Spec G29-C Design Documents Minor Inconsistencies FSAR is not
SQN-DC-V-1.3.3.1 and FSAR Consistent Between FSAR and Design Consistent with Design
AISC Documents Documents
L8NLOT

(9) DISTU3SION OF FINDING

v_A David L. Wilson 12/17/85 Pichard R. Stache 12/18/85
Coordinating Initials Investigator Date Approver Date

Attachment G
Sheet 15 of 106
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ATTACHMENT A
- FSAR/COMMITMENT CONSISTENCY REVIEW FORM - 1985

Plant

(1) Design Statement No. (2) Responsible

Group/Section Civil Croup/Civil #3 Section
SQEPC 10
(3) Design Unless otherwise indicated in the FSAR, the design and

Statement as
Presented in construction of the Category I structures other tha h
FSAR

imary containment and interior structures are bas upon

appropriate ,...codes....AISC....AWS/G29C

(4) FSAR Section

3.8.4.2

(5) FSAR Page _ 3 5_g7 4 o8

(6) Design Documents (7) Contact(s)
474Lk91-8-109,-110 (8) DISPOITION OF STATEMENT
Const Spec G-29C
SQN-DC-V-1.3.3 |- \
LT7AL91-8-0A .B:elign Document s \L Minor Inconsistencies FSAR is not
ALISC nd FSAR Consistent Between FSAR and Design Consistent with Design
L7AL91-8-0B I Document s Document s

(9) DISCUSSION OF FINDING

—~Hould be “clearer” 1o see dwe, note say "weld inspecticn per TVA Const Spee (200"

N/A David L. Wilson 12/18/85 Richard R. Stache 12/18/85
Coordinating Initials Investigator Date Approver Date
Atlachmer i
) t It 10t




ATTACHMENT A

\ .

SQN - FSAR/COMMITMENT CONSISTENCY REVIEW FORM - 1985
lant
(1) Design -:atement No. (2) Responsible
Group/Section Civil Group/Civil #3 Section
SQEPC .
(3) Design Unless otherwise indicated in the FSAR, the design and
Statement as
Presented in construction of the Category I structures other than the
FSAR
rima containment and interior structures e based upon
(4) FSAR Section
appropriate sssscodes.. . AISC,.. . AWS/G29C
3.8".2
(5) FSAR Page - 3.85-97 & 98
(6) Design Documents (7) Contact(s)
SQN-DC-¥-1,3.3.1 (8) DISPOSITION OF STATEMENT
Al
1_‘ T4 \ \
;jﬁS‘ﬁ??”‘ N26-877 Design Documents Minor Inconsistencies FSAR 1is not
“5f}gff and FSAR Consistent Between FSAR and Design Consistent with Design
LAN1207 Document s Documents
\ Y
(9) DISCUSSION OF FINDING
Would be clear"er" if note read "All welding......G29C"
Al s 20 fulfills commitment to "AISC" as stated above but would be better to have note "511 material and
fabrication in accordance w/AISC"

K/A David L. Wilson 12/11/85 Richard R, Stache 12/19/85
Coordinating Initials Investigator Date Approver Date

Attachment G
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ATTACHMENT A
SQN -~ FSAR/COMMITMENT CONSISTENCY REVIEW FORM - 1985
Plant

Design Statement No. (2) Responsible

Group/Section Civil Group/Civil #3 Section
(3) Design _Unless otherwise indicated in the FSAR, the design and
Statement as
Presented in construction of the Category I structures other than the
FSAR
primary containment and interior structures are based upon

appropriate ....codes....AISC....AWS/G29C

SQEPC 12

FSAR Section

3.8.4.2

FSAR Page - 3.8-97 & 98

Design Documents (7) Contact(s)

SQN-DC-V-1.3.3.1 (8) DISPOSITION OF STATEMENT
AISC L "

G29C
Const Spec N2G-8T7 }kb@lign Documents \ Minor Inconsistencies FSAR 1is not
nt

LBN12Y 4 and FSAR Consiste Between FSAR and Design Consistent with Design
LEN1209 \ Documents Documents

DISCUSSION OF FINDING

N/A David L, Wilson 2/17 Ricnard R. Stache 12/19/85
Coordinating Initials Investigator Approver Date

Attachment G

ALLA

- 1R ~
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ATTACRMENT A
SQN - FSAR/COMMITMENT CONSISTENCY REVIEW FORM - 1985
- Plant
(1) Design Statement No. (2) Responsible
Group/Section Civil Group/Civil #3 Sectiom
SQEPC |
(3) Design Unless otherwise incicated in the FSAR, the design and
Statement as
Presented in construction of the Category I structures other than the
FSAR W

primary containment and interior structures are based upon
appropriate ,...codes,...AISC,...AWS/G29C

(4) FSAR Section

3.8.4,2
(5) FSAR Page - 3.0-97 & 98
(6) Design Documents (7) Contact(s)
. 48N1305-14 (8) DISPOSITION OF STATEMENT
i%?{%u}-l V. \
Const Spec N2G-877 Design Documents Minor Inconsistencies FSAR is not
SQN-DC-V-1.3.3.1 and FSAR Consistent Between FSAR and Design Consistent with Design
329C ™ Document s Documents

.

(9) ISCUSSION OF FINDING

Indirectly G29C has been committed to by way of Const Spec N2G-8TT7 but it would be better to have notes

e L

directly reflecting "G29C" and "AI

N/A David L. Wilson 12/17/85 Richard K. Stache 12/18/85
Coordinating Initials Investigator Date Approver Date
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ATTACHMENT A
SQN ~ FSAR/COMMITMENT CONSISTENCY REVIEW FORM - 1985

Design Statement No.

SQEPC 14

Plant

(2) Responsible

Group/Section Civil Group/Civil #3 Section
(3) Design Unless otherwise indicated in the FSAR, the design and

Statement as

Presented in construction of the Category I structures other than the

FSAR
primary containment and interior structures are based upon
FSAR Section
appropriate ,...codes,...AISC....AWS/G29C
3.8.4.2
FSAR Page . 3.8-97 & 98
Design Documents (7) Contact(s)
S R i oh (8) DISPOSITION OF STATEMENT
G23C | \
Eg&f;cgpfc N2G-87T Design Documents Minor Inconsistencies FSAR is not
h°w{2&9-‘ and FSAR Consistent Between FSAR and Design Consistent with Design
v ' ‘ T—  Documents Documents
DISCUSSION OF FINDING
N/A David L. Wilson 2/17/85 Ricnard R. Stache 12/19/85
Coordinating Initials Investigator Date Approver Date
Atta-hment G
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ATTACHMENT A
SQN - FSAR/COMMITMENT CONSISTENCY REVIEW FORM - 1985
Flant
(1) Design catement No. (2) Responsible
Group/Section Civil Group/Civil #3 Section _
SQEPC -
(3) Design Unless otherwise indicated in the FSAR, the design and
Statement as
Presented in construction of the Category I structures other than the
FSAR
rimary containment and interior structures 8 upon
(4) FSAR Section
appropriate ....codes....AISC,...AWS/G29C
3.8.4.2
(5) FSAR Page 3.05-97 & o8
(6) Design Documents (7) Contact(s)
SQN=-DC-V-1.3.3.1
. AISC (8) DISPOSITION OF STATEMENT
G29C
Const Spec N2G-8T7 - . ‘
48N1382 Design Documents \ Minor Inconsistencies FSAR is not
LAN1383 and FSAR Con-iltent\ Between FSAR and Design Consistent with Design
\ \ Deccuments Decuments
(9) DISCUSSION OF FINDING
N/A _David L. Wilscn 12/17/85 Richard R. Stache 12/19/85
Coordinating Initials Investigator Date Approver Date
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ATTACHMENT A
__SON -~ FSAR/COMMITMENT CONSISTENCY REVIEW FORM - 1985
¢ Plant
(1) Design Statement No. (2) Responsible
Group/Section Civil Group/Civil #3 Section
SQEPC 1=
(3) Design Unless o\ 'werwise indicated in the FSAR, the design and construction
Statement as
Presented in of the interior structures are based upon the appropriate sections
FSAR

f i codes, s ds, and specifications.--AISC-~

(4) FSAR Section

AWS/G29C -
3.8.3,2 v
(5) FSAR Page - 3.8-5L & 55
(6) Design Documents (7) Contact(s)
SQN-DC-V~1.3.3.1 (8) DISPOSITION OF STATEMENT
Const CSpec G-29C
AISC
hSPLQi ) Design Documents Minor Inconsistencies FSAR is not
LBNLOT-2 and FSAR Consistent Between FSAR and Design Consistent with Design
Documents Documents
(9) DISCUSSION OF FINDING
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