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ABSTRACT

The United States Department of Energy/Weld Evaluation Project (DOE/WEP)
was formed in December 1985 as the result of an interagency agreement between the
DOE and the Tennessee Valley Authority (TVA). The project was assigned by the DOE
to EG&G Idaho, Inc., for implementation. The DOE/WEP was tasked to perform an
independent evaluation of the documented TVA welding program and the as-
constructed weld quality with respect to the TVA-performed safety-related welds at
the Watts Bar Nuclear Plant Unit 1 (WBNP-1). This is one of ten reports describing
the plan, processes, implementation, and results of the DOE/WEP. This report sorts
the reinspection data collected during the implementation of the project in several
different ways. The results are sorted in nine category reviews (CRV) determined by
the nature of the welding related employee concerns and quality indicators. The
results have also been sorted in terms of weld deviation rates by construction code
criteria, engineering discipline, plant geographic area, designated primary and sec-
ondary safety systems, and relevant plant construction time frames.
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WELD EVALUATION PROJECT
AGGREGATE RESULTS OF WELD ASSESSMENTS

1. INTRODUCTION

The United States Department of Energy/Weld
Evaluation Project (DOE/WEP) was formed in
December 1985 as the result of an interagency
agreement between the DOE and the Tennessee Val-
ley Authority (TVA) to provide the TVA with an
independent assessment of the quality of safety-
related welding performed by the TVA during con-
struction of the Watts Bar Nuclear Plant Unit 1
(WBNP-l). The DOE/WEP was conducted by
EG&G Idaho, Inc., as contractor to the DOE.

The specific objectives of the Weld Evaluation
Project, as jointly agreed to in the approved Project
Management Plan, were to:

1 . Assess compliance of the TV~s documented
weld program to the requirements in the
WBNP Final Safety Analysis Report
(FSAR)l and amendments through
February 1, 1986.

2. Assess the applicable TVA employee concemns
(ECs) and quality documents to determine if
they identify quality problems with the TVA-
performed, safety-related welds.

3. Evaluate the TV~s as-constructed plant
weld status by conducting an examination
of the plant welds, evaluating the results,
and when deviationsa were determined to
be unacceptable, analyzing and concur-
ring with the TVA's corrective action pro-
posals for these deviations.

4. Provide the TVA with a statement of the
compliance of the plant welds with appli-
cable construction welding codes.

This is one of ten reports describing the plan,
processes, implementation, and results of the
DOE/WEP at the WBNP-l. Objective 1 was
accomplished with the completion of the report,
"Weld Program Review. "2 The other eight reports
are listed as References 3 through 10. These reports

a. Deviation or deviant weld denotes a condition that does not
meet the applicable code inspection acceptance criteria for the
weldment specified by the engineer. These terms are used before
an evaluation has been performed in accordance with other
applicable code provisions to determine the acceptability of the
condition.

delineate: the program organization and work
scope, the formation of homogeneous groupings of
welds, the formation of the weld/component data
base, the formation of data bases for weld reinspec-
tion results and status reports, the processes of
component inspection and examination, suitability
for service evaluation engineering, and generic
problem analysis of deviations found during the
examinations. The remaining report presents a
final summary of the Weld Evaluation Project.

In order to accommodate the evaluation of the
welds and/or related documents, the issues that
were identified as potential weld quality problems
in the employee concerns and quality indicatorsa
were consolidated into groups of welded com-
ponentsb associated with these issues (see Refer-
ence 4). In addition, in order to assess the overall
TVA weld program implementation, the DOE/
WEP divided the total population of the TVA-
performed, safety-related, Unit 1 welded
components into logical groups for evaluation.

The issues were further classified for evaluation
based on the amount of information available. The
designations used for the groups formed from
employee concerns and quality indicators were spe-
cific and special (see below).

Specific Group-A group formed to address a
specified problem that could be isolated to a
specific component or group of components.
Special Group-A group formed to address a
specified problem that could not be isolated to
specific components, but could be isolated to a
certain type of component, configuration area,
system, etc., where the weld quality could be
assessed statistically.

When the evaluation of an employee concern or
quality indicator found that it could not be

a. Quality indicators (Qls), those issues resulting from the
DOE/WEP review of a selected list of quality documents related
to the TVA welding.

b. Component-for structures, a logical assembly of parts that
have a common function; for piping, a welded joint.



addressed by a specific or special group, it was
assigned to be addressed by a general group.

* General group-A group formed to inves-
tigate the general plant weld quality and to
determine if any safety-related issues
existed that may not have been otherwise
identified.

In this report, the results of sorting weld reinspec-
tion data from the plant are presented. The data col-
lected during the implementation of the project are
sorted in several different ways in order to view the
results from the aspects of (a) applicable welding
code, (b) employee concerns, (c) quality indicators,

(d) area in the plant, (e) plant system involved, and
(f) applicable safety classification. Section 2 sorts the
results of the weld reinspection data in nine categories
determined by the nature of the welding employee
concerns and quality indicators. Section 3 sorts the
results of the weld inspection data in terms of weld
deviation rates by construction code criteria and by
classification of components. Appendix A contains
35 figures depicting deviation rates for welds and
weld attributes. Appendix B contains the inspection
results summarized from the inspection data base
before engineering analysis. The TVA corrective
action plans are summarized in Appendix C. Appen-
dix D contains the DOE/WEP final group closure
reports.



2. RESULTS OF WELD REINSPECTION BY QUALITY CATEGORY

The DOE/WEP results of evaluation of all groups
were provided in group closure reports. Using the
appropriate group closure results, the DOE/WEP fur-
ther evaluated the employee concerns and quality indi-
cators by sorting the results in nine categories. The
findings and conclusions for each category are pre-
sented in this section.

The nine categories, CRV-01 through CRV-09
(indicating category review number), were divided
into subcategories (as shown in Table 1), all

of which were logically derived from the employee
concerns and quality indicators. The DOE/WEP
determined that some of the concerns transmitted
for evaluation were outside the work scope of the
DOE/WEP and these concerns were returned to
the TVA for their action. These concerns are listed
in tables after each category with the reasons the
DOE/WEP did not perform an evaluation.

The examination results for the various groups
were utilized, as appropriate, to reach conclusions

Table 1. The WBNP-1 weld quality category review designations

Category
Review

CRV 01

Category Designation Descriptions

WELDER CERTIFICATIONS
A. Improper welder recertification

1. Backdating of welder certification
2. Nonrigorous verification of requirements for recertification
3. Requalification test not per code requirements
4. Welder not qualified for process used

B. Questionable welder training and experience
C. Administrative problems associated with recertification
D. Welder recertification, not applicable to the DOE/WEP.

CRV 02 INSPECTOR CERTIFICATION/QUALIFICATION
A. Visual inspection qualifications do not meet code
B. Questionable visual inspector experience and training
C. Inspector qualification, not applicable to the DOE/WEP.

CRV 03 WELD FILLER MATERIAL CONTROL
A. Procedures for coated electrode not followed
B. Poor quality flux
C. Inadequate weld filler traceability

CRV 04 PARENT METAL PROBLEMS
A. Unrepaired arc strikes
B. Excessive excavation

CRV 05 INADEQUATE DOCUMENTATION AND ALLEGATIONS OF FALSIFICATION
A. Improper alterations

1. Unauthorized access to computerized weld information system (WIMS)
2. Alterations using correction fluid

B. Incorrect or inaccurate documentation
1. Undocumented temporary welds
2. Documentation buyoff without inspection
3. Unspecified documentation inaccuracies



Table 1. (continued)

Category
Review Category Designation Descriptions

CRV 05 (continued)
C. Inadequate document control

1 . Lost or missing documentation
2. Documentation does not comply with manual
3. Welds not identified/stenciled

D. Documentation, not applicable to the DOE/WEP

CRY 06 WORKMANSHIP AND SPECIFIC WELD PROBLEMS
A. Incomplete welds
B. Welds do not satisfy acceptance criteria
C. Possible subsurface defects
D. Unsatisfactory weld appearance
E. Welding dissimilar metals
F. Workmanship, not applicable to the DOE/WEP

CRY 07 NDE PROCESSES AND PROCEDURES
A. Inadequate process control

1 . HVAC ductwork systems not visually inspected
2. Inspection criteria problems
3. Inspection through paint
4. Weld inspection not performed

B. Questionable inspection practice
I . Surface conditioning for NDE
2. Fitup performed by craft
3. Inspection tools not provided

C. NDE Process and procedures, not applicable to the DOF/WEP

CRV 08 WELD PROCESS AND PROCEDURES
A. Weld procedures not properly followed
B. Weld procedures not adequate
C. Welding equipment unsuitable
D. Other weld process control problems
E. Improper weld repair
F. Weld process control, not applicable to the DOE/WEP

CRY 09 OTHER WELD QUALITY PROBLEMS
A. Questionable design practice

I1. Questionable box hanger weld joint design
2. Use of straight butt joint configuration

B. Questionable management practice
1 . Inadequate corrective action follow-up
2. Creation of busy work
3. Disposition by engineering analysis
4. Rework to avoid disciplinary action

C. Questionable construction practices
1. Use of weld bosses
2. Sandblasting while welding
3. Post weld surface conditions

D. Other quality problems, not applicable to the DOE/WEP



for more than one subcategory issue. Therefore,
the total number of welds for each individual sub-
category cannot be combined for a "program
total." The number of welds for expansion groupsa

are included in the total welds that were examined
where the original group is identified in the table.
The expansion groups are considered as part of the
original group population from which they were
derived.

2.1 CRV-01 Welder Certification

The CRV-01 was created by the DOE/WEP to
classify employee concerns (ECs) and quality indi-
cators (QIs) related to "Welder Certification."

a. Expansion Group-Those groups of components selected to
further evaluate potential problem areas identified through eval-
uation of the initially selected components.

2.1.1 Characterization of Issues. This category
is divided into the following subcategories:

1A Improper welder recertification

1. Backdating of welder certification
2. Nonrigorous verification of require-

ments for recertification
3. Requalification test not per code

requirements
4. Welders not qualified for process used

1B Questionable welder training and experi-
ence

1C Administrative problems associated with
recertification

ID Welder recertification, not applicable to
the DOE/WEP

Of the 113 ECs assigned to CRV-01, it was deter-
mined that 12 were not applicable to the DOE/WEP
scope and, therefore, did not require further action by
the DOE/WEP (see Table 2 for clarification of these

Table 2. Employee concerns in CRV-01 (Subcategory 1 D) not within the DOE/WEP scope
and requiring further processing by the TVA

Employee Concerns

IN-85-503-001

IN-85-150-001

IN-85-738-004

IN-85-672-003

IN-85-128-001

IN-85-445-001

IN-85-424-014

IN-85-852-003

IN-85-740-008

PH-85-002-029

EX-85-096-002

XX-85-069-X13

Determination of the DOE/WEP Applicability

Not weld related; addressed in the TVA report WP-19-SQN and with employee
concern IN-85-352-001 in the TVA report WP-03-WBN

Not safety related; addressed in the TVA report WP-03-WBN

Not weld related; addressed in the TVA report WP-03-WBN

Not safety related; addressed in the TVA report WP-0l-WBN

Not safety related; employee concern is not specifically addressed, the category
of the employee concern is addressed in the TVA report WP-07-WBN

Not safety related; addressed in the TVA report WP-06-WBN

Not safety related; addressed in the TVA subcategory report 70205

Not weld related; addressed in the TVA report WP-03-WBN

Not safety related; addressed in the TVA subcategory report 71809

Not applicable to WBNP-1; addressed in the TVA subcategory report 71701

Not weld related; addressed in the TVA subcategory report 70605

Not applicable to WBNP-1; addressed in the TVA subcategory report 50300



ECs). The evaluation of the remaining 101 ECs estab-
lished that 19 could be addressed by selected popula-
tions and the other 82 were best addressed as part of
the general groupings.

A review by the DOE/WEP of WBNP-1 quality
related documents established that three QIs would
also be assigned to CRV-01.

Table 3 lists the subcategories of CRV-01 and
establishes the relationship between Subcategories,
ECs, QIs, applicable DOE/WEP weld evaluation
groups, and shows the methods of assessment.

2.1.2 Evaluation and Findings. Within the Sub-
category IA, improper recertification, for the issue

Table 3. Employee concerns/quality indicators from CRV-01 welder certification

Employee Concern
or

Quality Indicator
Weld

Group

Subcategory MA. -Backdating of Welder Certification

Total welds examined were 9873.

IN-85-627-036
IN-85-627-037
IN-85-770-002
IN-85-770-003
IN-85-770-X07

IN-85-965-001
IN-85-965-002
IN-85-021-003
IN-85-021-X05
IN-85-335-002

IN-85-424-X13
IN-85-612-X07
IN-85-740-009
IN-85-778-X07
IN-86-143-002

IN-86-167-005
IN-86-167-X06
PH-85-052-002
PH-85-052-X03
SQM-6-005-X02

WBP-6-022-016
WBP-6-022-X28
WI-85-003-001
WI-85-003-X02
XX-85-049-001

XX-85-049-X03
XX-85-088-XO5

233
233
210
210
210

210
210

A-L
A-L
A- L

A-L
A- L
A-L
A- L
A-L

A-L
A-L
A- L
A- L
A-L

A-L
A-L
A- L
A-L
A-L

A-L
A-L

Assessment
Methoda



Table 3. (continued)

Employee Concern
or Weld Assessment

Quality Indicator Group Methoda

Subcategory 1A.2-Nonrigorous Verification of Requirementsfor Recertification

Total welds examined were 9813.

EX-85-021-002 216 IE
EX-85-042-004 A - L IE
EX-85-042-005 A- L IE
IN-85-113-003 A - L IE

IN-85-310-006 A - L IE

IN-85-346-003 A - L IE
IN-85-352-001 A - L IE
IN-85-424-011 A - L IE
IN-85-426-002 A- L IE
IN-85-453-007 A - L IE

IN-85-480-004 A - L IE
IN-85-493-004 A - L IE
IN-85-532-005 A - L IE
IN-85-533-009 A - L IE
IN-85-533-XI 1 A - L IE

IN-85-540-001 A - L IE

IN-85-543-002 A - L IE
IN-85-600-006 A - L IE
IN-85-612-006 A - L IE
IN-85-778-001 A - L IE

IN-85-815-001 A- L IE
IN-85-835-002 A - L IE
IN-86-205-007 A - L IE
WBP-6-022-026 A - L IE

Subcategory lA.3-Requalification Test Not Per Code Requirements

Total welds examined were 9813.

IN-86-301-002 A - L IE
WI-85-055-001 A - L IE
WI-85-056-001 A - L IE

Subcategory MA.4- Welders Not Qualified For Process Used

Total welds examined were 10,236.

EX-85-037-002 232 IE
EX-85-048-004 233 IE
IN-85-055-003 202 IE
IN-85-089-003 210 IE
IN-85-556-001 233 IE



Table 3. (continued)

Employee Concern
or Weld Assessment

Quality Indicator Group Methoda

Subcategory MA.4- Welders Not Qualified For Process Used (cont'd)

IN-85-923-002 233 IE
WI-85-035-007 233 IE
EX-85-008-001 A - L IE
IN-85-297-004 F IE
IN-85-316-007 F IE

IN-85-589-002 A - L IE
IN-85-686-001 D & E IE
IN-85-940-X02 A - L IE
IN-86-122-X02 A - L IE
XX-85-101-006 A - L IE

CAR WB-CAR 8 5 -3 1b 25 DR
NCR 5304 Rev. Ob 30 DR
NCR 5330 Rev. Ob 30 DR

Subcategory 1B-Questionable Welder Training and Experience

Total welds examined were 9813.

IN-85-225-001 235 IE
IN-85-707-003 232 IE
IN-85-947-X08 233 IE
IN-86-190-002 211 DR
HI-85-080-001 A - L IE

IN-85-113-001 A - L IE
IN-85-178-003 A - L IE
IN-85-568-001 A - L IE
IN-85-706-001 A - L IE
IN-86-158-006 A - L IE

IN-86-303-003 A - L IE
IN-86-305-003 A - L IE
PH-85-002-030 A - L IE
PH-85-003-020 A - L IE

XX-85-045-001 I - J IE
XX-85-069-001 A - L IE

Subcategory iC-Administrative Problems Associated with Recertification

Total welds examined were 9813.

EX-85-042-002 A - L IE
EX-85-042-003 A - L IE
EX-85-107-001 A - L IE
IN-85-052-005 A - L IE
IN-85-283-003 A - L IE



Table 3. (continued)

Employee Concern
or Weld

Quality Indicator Group

Subcategory IC-Administrative Problems Associated with Recertification

IN-85-300-X04 A- L
IN-85-424-005 A - L
IN-85-532-004 A - L
IN-85-725-X14 A - L
IN-85-725-X15 A - L

IN-85-725-X16 A - L
IN-85-738-008 A- L
IN-85-940-X04 A - L
IN-86-167-004 A - L
IN-86-303-004 A - L
SQM-6-005-001 A - L

a. DR = document review
IE = inspection/examination.

b. Identifies a quality indicator.

1A.1, backdating of welder certification, there
were 27 ECs for which 9873 welds were examined
to evaluate weld quality. For the issue 1A.2, nonri-
gorous verification of requirements for recertifica-
tion, there were 24 ECs (related to inadequate
certification update, updating certification with-
out verifying the process used, and maintaining
certification without welding) for which
9813 welds were examined to evaluate weld quality.
For the issue 1A.3, requalification test not per code
requirements, there were three ECs for which
9813 welds were examined to evaluate weld quality.
For the issue 1A.4, welders not qualified for the
process used, there were 15 ECs and 3 QIs. The lat-
ter were resolved as a result of document review. In
addition to the document review, 10,236 welds
were examined to evaluate weld quality.

For the Subcategory 1B, questionable welder
training and experience, there were 16 ECs. One
was resolved by document review, and 15 were
addressed by 9813 welds that were examined to
evaluate weld quality.

For the Subcategory IC, administrative prob-
lems associated with recertification, there were
16 ECs related to alleged management instructions
contrary to procedures, supervisors not keeping
qualification records updated, and weld cards not

checked during withdrawal of weld rod for .which
9813 welds were examined to evaluate weld quality.

The issue of welder certification and associated
subcategories was programmatic/administrative in
nature and has been addressed separately by the
TVA.a The DOE/WEP addressed the potential
safety significance of the issue by evaluating the
weld quality of the applicable installed hardware.
The evaluation of the sample welds showed that the
welds either had no deviations or were analyzed for
acceptance in accordance with the applicable con-
struction code. Components analyzed as unsuit-
able for service are being corrected by the TVA as
indicated by the TVA corrective plans related to the
DOE/WEP general groups. These address the pipe
lug issue, the radiograph (RT) review, the 741 floor
elevation, and attachments classified as ASME
MC. A descriptive summary of the corrective
action plans is given in Appendix C.

2.1.3 Conclusions. The DOE/WEP addressed the
potential safety significance of welder certification by

a. Guenter Wadewitz letter to M. L. Rayfield, "Final Response
to NRC-OIE Confirmation of Action Letter (COAL)-Welder
Recertification Program," the TVA Memorandum
C 24 860508 012, May 8, 1986.

Assessment
Methoda



evaluating weld quality and found that either the welds
had no deviations or that any deviations were accept-
able in accordance with the applicable construction
code, or will be upon completion of the TVA commit-
ted corrective action plans as described in Appendix C.
The DOE/WEP evaluated the sampled populations
and determined that the unsampled portions have no
generic problems.

2.2 CRV-02 Inspector
Certification/Qualification

The CRV-02 was created by the DOE/WEP to
classify ECs and QIs related to "Inspector
Certification/Qualification."

2.2.1 Characterization of Issues. This category
has been divided into the following subcategories.

2A Visual inspection qualifications do not
meet code requirements

2B Questionable visual inspector experience
and training

2C Inspector qualification, not applicable to
the DOE/WEP.

Of the 48 ECs assigned to CRV-02, it was deter-
mined that 2 were not applicable to the DOE/WEP
scope and therefore did not require further action
by the DOE/WEP (see Table 4 for clarification of
these concerns). The evaluation of the
remaining 46 ECs established that two could be
addressed by selected populations and the other 44
were best addressed as part of the DOE/WEP gen-
eral groupings.

A review by the DOE/WEP of Watts Bar Unit I
quality related documents has established that one QI
would also be assigned to Category CRV-02.

Table 5 lists the subcategories of CRV-02 and
establishes the relationship between Subcategories,

Table 4. Employee concerns in CRV-02 (Subcategory 2C) not within the DOE/WEP scope
and requiring further processing by the TVA

Employee Concern Determination of the DOE/WEP Applicability

XX-85-069-001-R1 Not welding related; Sequoyah TVA Report 1-85373.NPS
XX-85-069-003 Not applicable to WBNP-1; Sequoyah TVA Report 1-85373.NPS

Table 5. Employee concerns/quality indicators from CRV-02 inspector
certification/qualification

Employee Concern
or

Quality Indicator
Weld

Group
Assessment
Methoda

Subcategory 2A- Visual Inspection Qualifications Do Not Meet Code Requirements

Total welds examined were 9813.

WI-85-013-001

IN-85-445-010
IN-85-458-002
IN-85-510-001
IN-85-563-007
WI-85-046-003

247

A-L
A-L
A-L
A-L
A-L



Table 5. (continued)

Employee Concern
or Weld Assessment

Quality Indicator Group Methoda

Subcategory 2A- Visual Inspection Qualifications Do Not Meet Code Requirements (cont'd)

WI-85-046-X18 A - L IE
XX-85-069-X05 A - L IE

NCR-4374 Rev. 0b  223 DR

Subcategory 2B-Questionable Visual Inspector Experience and Training

Total welds examined were 9813.

IN-85-706-002 235 IE

EX-85-007-002 A - L IE
EX-85-037-004 A-L IE
EX-85-082-001 A - L IE

EX-85-093-001 A - L IE
EX-85-169-002 A-L IE
IN-85-001-004 A - L IE
IN-85-001-008 A - L IE
IN-85-007-002 A-L IE

IN-85-041-001 A-L IE
IN-85-079-001 A - L IE
IN-85-089-001 A - L IE
IN-85-209-002 A - L IE
IN-85-365-003 A - L IE

IN-85-414-001 A-L IE
IN-85-442-003 A - L IE
IN-85-442-004 A - L IE
IN-85-454-001 A - L IE
IN-85-476-004 A - L IE

IN-85-513-001 A-L IE
IN-85-529-005 A-L IE
IN-85-682-008 A - L IE
IN-85-788-002 A - L IE
IN-85-981-001 A-L IE

IN-86-088-001 A - L IE
IN-86-142-001 A - L IE
IN-86-168-002 A-L IE
IN-86-304-001 A - L IE
PH-85-016-001 A - L IE



Table 5. (continued)

Employee Concern
or Weld Assessment

Quality Indicator Group Methoda

Subcategory 2B-Questionable Visual Inspector Experience and Training (cont'd)

WBP-6-004-XO1 A-L IE
WI-85-030-002 A - L IE
WI-85-041-002 A - L IE
WI-85-046-002 A - L IE
WI-85-046-014 A - L IE

WI-85-081-007 A - L IE
WI-85-081-010 A-L IE
XX-85-069-003-R1 A - L IE
XX-85-107-001 A-L IE

a. DR = document review
IE = inspection/examination.

b. Identifies a quality indicator.

ECs, QIs, applicable DOE/WEP weld evaluation
groups, and shows the methods of assessment.

2.2.2 Evaluations and Findings. For the Subca-
tegory 2A, visual inspection qualification not
meeting code requirements, there were eight ECs
and one QI. The QI was resolved by document
review. There were 9813 welds examined to evaluate
weld quality.

For Subcategory 2B, questionable visual inspec-
tor experience and training, there were 38 ECs.
There were 9813 welds examined to evaluate weld
quality.

Inspector certification/qualification and associ-
ated subcategories, was programmatic/
administrative in nature and has been addressed
separately by the TVA.a

The DOE/WEP addressed the potential safety
significance of the issue by evaluating the weld
quality of the applicable installed hardware. The
evaluation of the sample welds showed that the
welds either had no deviations or were analyzed for
acceptance in accordance with the applicable con-
struction code. Components analyzed as unsuit-
able for service are being corrected by the TVA as

a. The TVA report WP-06-WBN, "Inspection Qualification and
Training at Watts Bar Nuclear Plant."

indicated by the TVA corrective plans related to the
DOE/WEP general groups. These include the pipe
lug issue, the RT review, the 741 floor elevation,
and attachments classified as ASME MC. A
descriptive summary of the corrective action plans
is given in Appendix C.

2.2.3 Conclusions. The DOE/WEP addressed
the potential safety significance of inspector
certification/qualification by evaluating weld qual-
ity and found that either the welds had no devia-
tions or that any deviations were acceptable in
accordance with the applicable construction code
or will be upon completion of the TVA committed
corrective action plans. The DOE/WEP evaluated
the sampled populations and determined that the
unsampled portions have no generic problems.

2.3 CRV-03 Weld Filler Metal
Control

The CRV-03 was created by the DOE/WEP to
classify ECs and QIs related to "Weld Filler Metal
Control."

2.3.1 Characterization of Issues. This category
was divided into the following subcategories:



3A Procedures for coated electrode not fol-
lowed

3B Poor quality flux
3C Inadequate weld filler material traceability.

Of the 50 ECs that were assigned to CRV-03, it
was determined that 25 concerns would be
addressed by selected populations and the other 25
were best addressed as part of the DOE/WEP gen-
eral groupings.

In addition to the ECs, one QI was assigned to
CRV-03.

Table 6 lists the Subcategories of CRV-03 and
establishes the relationship between subcategories,
ECs, QIs, applicable DOE/WEP weld evaluation
groups, and shows the methods of assessment.

2.3.2 Evaluation and Findings. For the Subcate-
gory 3A, procedures for coated electrodes not

Table 6. Employee concernslquality indicators from CRV-03 weld filler material control

Employee Concern
or Weld

Quality Indicator Group

Subcategory 3A-Procedure for Coated Electrode Not Followed

Total welds examined were 9813.

EX-85-021-001 201
EX-85-039-001 201
EX-85-061-003 201
IN-85-001-002 201
IN-85-052-008 201

IN-85-234-001 201
IN-85-310-005 201
IN-85-337-002 201
IN-85-352-002 201
IN-85-424-001 201

IN-85-424-007 201
IN-85-426-001 201
IN-85-441-003 201
IN-85-453-009 201
IN-85-454-004 201

IN-85-501-001 201
IN-85-725-011 201
IN-85-768-X06 201
IN-85-947-005 201
IN-85-039-001 201

IN-86-047-001 201
IN-86-305-004 201
WI-85-002-001 201
WI-85-041-009 201
WI-85-053-004 201

XX-85-068-003 A - L
XX-85-068-006 A - L

Assessment
Methoda

DR, EE
DR, EE
DR, EE
DR, EE
DR, EE

DR, EE
DR, EE
DR, EE
DR, EE
DR, EE

DR, EE
DR, EE
DR, EE
DR, EE
DR, EE

DR, EE
DR, EE
DR, EE
DR, EE
DR, EE

DR, EE
DR, EE
DR, EE
DR, EE
DR, EE

IE
IE



Table 6. (continued)

Employee Concern
or Weld Assessment

Quality Indicator Group Methoda

Subcategory 3B-Poor Quality Flux

Total welds examined were 9813.

IN-85-247-001 A - L 1E
IN-85-284-001 A - L IE
IN-85-299-002 A - L IE
IN-85-317-001 A - L IE
IN-85-411-002 A-L IE

IN-85-450-001 A - L IE
IN-85-455-001 A - L IE
IN-85-520-002 A - L IE
IN-85-524-001 A - L IE
IN-85-540-002 A - L IE

IN-85-600-001 A - L IE
IN-85-636-001 A - L 1E
IN-85-167-003 A - L IE
PH-85-013-001 A-L IE
XX-85-124-001 A - L IE

Subcategory 3C-Inadequate Weld Filler Traceability

Total welds examined were 9813.

IN-85-424-004 A - L IE
IN-85-424-006 A - L IE
IN-86-150-001 A - L IE
IN-86-167-001 A - L IE
WI-85-026-005 A - L IE

WI-85-041-001 A-L IE
WI-85-041-012 A-L IE
XX-85-013-001 A - L IE

NCR-4390 Rev. 0, 19 DR
1, and 2 b

a. DR document review
EE = engineering evaluation
IE = inspection/examination.

b. Identifies a quality indicator.



being followed, there were 27 ECs. There were
9813 welds examined to evaluate weld quality.

For the Subcategory 3B, poor quality flux, there
were 15 ECs. There were 9813 welds examined to
evaluate weld quality.

For the Subcategory 3C, inadequate weld filler
traceability, there were eight ECs and one QI. The
QI was resolved by document review. There were
9813 welds examined to evaluate weld quality.

The issue of weld filler metal control and associ-
ated subcategories was either programmatic/
administrative or manufacturing/handling
practices in nature and has been separately
addressed by the TVA.a The DOE/WEP addressed
the potential safety significance of the issue by eval-
uating the weld quality of the applicable installed
hardware.

2.3.3 Conclusions. The DOE/WEP addressed
the potential safety significance of weld filler metal
control by evaluating weld quality and found either
that the welds had no deviations or that any deviations
were acceptable in accordance with the applicable con-

a. The TVA report WP-01-WBN, "Control of Welding Filler
Material at Watts Bar."

struction code. The DOE/WEP evaluated the sampled
populations and determined that the unsampled por-
tions have no generic problems.

2.4 CRV-04 Parent Metal
Problems

The CRV-04 was created by the DOE/WEP to
classify ECs related to Parent Metal Problems.

2.4.1 Characterization of Issues. This category
was divided into the following subcategories:

4A Unrepaired arc strikes
4B Excessive excavation.

Of the eight ECs assigned to CRV-04, it was
established that seven concerns could be addressed
by selected populations and one as part of the gen-
eral groupings.

Table 7 lists the subcategories of CRV-04 and
establishes the relationship between Subcategorie,
ECs, applicable DOE/WEP weld evaluation
groups, and shows the methods of assessment.

Table 7. Employee concerns from CRV-04 parent metal problems

Employee Concern
or

Quality Indicator

Subcategory 4A- Unrepaired Arc Strikes

Total welds examined were 9819.

IN-85-080-001
IN-85-460-X04

IN-85-203-003

IN-85-460-X04

Subcategory 4B-Excessive Excavation

Total welds examined were 2.

IN-85-246-002
IN-85-270-001
IN-85-460-X05
IN-86-133-001

a. DR document review
IE = inspection/examination.

Weld
Group

Assessment
Methoda

7
8

A-L

233

DR, IE
DR, IE
DR, IE
DR, IE



2.4.2 Evaluations and Findings. For the Subca-
tegory 4A, unrepaired arc strikes, there were four
ECs. The ECs were resolved by examination. There
were 9819 welds examined to evaluate quality. The
DOE/WEP conducted document reviews and
inspection/examinations for two selected popula-
tions and the general plant grouping in order to
properly assess this issue. The document review and
field walkdowns for one of the selected populations
were unable to confirm the employee concern as no
arc strikes were detected and therefore required no
further action. In the other population, over 60 ft
of piping was visually examined and documented
for the presence of arc strikes. All of the noted arc
strikes had no measurable depth and no evidence of
cracking. The employee concerns were confirmed
(i.e., the presence of arc strikes), however, the pip-
ing was determined to be acceptable in accordance
with the applicable construction code. In addition
to these assessments, the DOE/WEP also analyzed
the results of the examinations performed for the
general plant groupings. There were no cases of
safety impact on hardware related to arc strikes.
The DOE/WEP concluded that as long as there is
no evidence of cracking and no encroachment on
minimum pipe wall thickness requirements, arc
strikes do not represent a safety significant devia-
tion.

For the Subcategory 4B, excessive excavation,
there were four ECs. The ECs were resolved by
examination. The DOE/WEP conducted visual
and ultrasonic examinations and document review
for the selected population. The DOE/WEP exam-
ined two welds that were specific to the employee
concern. Both of the welds exhibited arc strikes
with one having been previously documented by the
TVA and the other not. The previously examined
one did not exhibit any cracking or reduction in
pipe wall thickness and is in compliance with the
ASME Code. 11 The other weld did not exhibit any
cracking, but ultrasonic examination did reveal that
pipe wall thickness was below material minimum
wall requirements. The TVA performed engineer-
ing analysis demonstrated that the remaining wall
thickness satisfied the TVA minimum design
requirements and the piping is acceptable. The
DOE/WEP concurred with the analysis.

2.4.3 Conclusion. The DOE/WEP addressed
the potential safety significance of parent metal
problems and found either that the welds and par-
ent metal had no deviations or that any deviations
were acceptable in accordance with the applicable
construction code. Five of the eight employee con-

cerns were confirmed (i.e., there were conditions
that, on inspection, were deviant). These
conditions were, however, shown to be suitable for
service. The DOE/WEP concludes that the welds
evaluated in this assessment are in compliance with
FSAR construction codes. The DOE/WEP evalu-
ated the sampled populations and determined that
the unsampled portions have no generic problems.

2.5 CRV-05 Inadequate
Documentation and
Allegations of Falsification

The CRV-05 was created by the DOE/WEP to
classify ECs and QIs related to Inadequate Docu-
mentation and Allegations of Falsification.

2.5.1 Characterization of Issues. This category

was divided into the following subcategories:

5A Improper alterations

1. Unauthorized access to computerized
weld information system (WIMS)

2. Alterations using correction fluid.

5B Incorrect or inaccurate documentation

1. Undocumented temporary welds
2. Documentation buyoff without

inspection
3. Unspecified documentation inaccura-

cies.

5C Inadequate document control

1. Lost or missing documentation
2. Documentation does not comply with

manual
3. Welds not identified/stenciled.

5D Documentation, not applicable to the
DOE/WEP.

Of the 56 ECs assigned to CRV-05, it was deter-
mined that eight were not applicable to the DOE/
WEP scope and, therefore, did not require any
further action by the DOE/WEP (see Table 8 for
clarification of these concerns). The evaluation of
the remaining 48 ECs established that 24 could be
addressed by selected populations and the other 24
were addressed as part of the general groupings.



Table 8. Employee concerns in CRV-05 (Subcategory 5D) not within the DOE/WEP scope
and requiring further processing by the TVA

Employee Concern

IN-85-260-003

IN-86-155-004

IN-85-298-001

IN-85-339-X06

WBM-6-004-X08

IN-85-260-004

XX-85-082-001

XX-85-082-002

Determination of the DOE/WEP Applicability

Concern withdrawn; not substantiated. Addressed in the TVA subcategory
report 80500

Vendor weld documentation; addressed in TVA report WP-26-WBN

Not welding related; addressed in TVA report 70200

Not welding related; addressed in TVA report 80500

Not welding related; addressed in TVA report 60000

Not welding related; addressed in TVA report 80500

Specific to Phipps Bend Nuclear Plant

Specific to Phipps Bend Nuclear Plant

In addition to the ECs, 40 QIs were assigned to
CRV-05.

Table 9 lists the subcategories of CRV-05 and
establishes the relationship between Subcategories,
ECs, QIs, applicable DOE/WEP weld evaluation
groups, and shows the methods of assessment.

2.5.2 Evaluation and Findings. For the Subcate-
gory 5A, improper alterations, there were 15 ECs.
The ECs were resolved by examination. There were
9813 welds examined to evaluate weld quality. This
subcategory centers around two issues. One issue,
5A. 1, unauthorized access to computerized weld
information system (WIMS), is a programmatic/
administrative concern. The DOE/WEP deter-
mined that the best assessment method to
determine any possible hardware implications
would be the document review and analysis of
examination results of the general piping popula-
tions. This computer accessing would only be a sig-
nificant incident if it resulted in welds of such
quality that a significant safety situation had not
been detected. The DOE/WEP examined
331 welds in these groups. Welds with discrepancies
were evaluated as to their acceptance in accordance
with the applicable codes and were found to be
acceptable. The other issue, 5A.2, alterations using
correction fluid, was again considered by the DOE/
WEP to be of a programmatic nature that would be
assessed for any effects on installed hardware. The
DOE/WEP concluded that this assessment would

require an evaluation of all general plant group-
ings. Welds with discrepancies were evaluated and
found to be acceptable. Based on the above, the
DOE/WEP concludes that the sample components
for this subcategory demonstrate that the hardware
is in compliance with FSAR construction codes.
No relationship was established between the soft-
ware issues and hardware discrepancies.

For the Subcategory 5B, incorrect or inaccurate doc-
umentation, there were 21 ECs and 6 QIs. Twenty ECs
were resolved by examination and one by document
review. Three QIs were resolved by examination and
three by document review. There were 10,941 welds
examined to evaluate weld quality. This subcategory
encompasses three related but separate issues. The first
issue 5B.1, concerned undocumented temporary
welds. The DOE/WEP conducted a visual walkdown
for verification of removal of temporary attachments
(thermocouples for postweld heat treatment) and a
document review for the verification of attachment
and removal in accordance with the TVA specification
requirements. The walkdown of the sampled welds
indicated that, in all cases, the temporary attachments
had been removed. The TVA could not retrieve the
documentation for the attachment and removal of
these thermocouples. This issue will be resolved by the
TVA-committed corrective action for Group 209 as
described in Appendix C. The issue 5B.2, documenta-
tion buyoff without inspection, was assessed by docu-
ment review and inspection/examination. Four
selected populations and the results of the general plant



Table 9. Employee concern/quality indicator from CRV-05 inadequate documentation and
allegations of falsification

Employee Concern
or Weld Assessment

Quality Indicator Group Methoda

Subcategory 5A.1--Unauthorized Access to Computerized Weld Information System (WIMS)

Total welds examined were 331.

EX-85-003-003 233 IE
EX-85-003-X04 233 IE
EX-85-006-X06 233 IE
HI-85-040-001 233 IE
IN-85-406-001 233 IE

IN-85-445-002 233 IE
IN-85-445-X16 233 IE
IN-85-446-001 233 IE
IN-85-458-007 233 IE
IN-85-576-001 233 IE

IN-85-890-001 233 IE
WI-85-025-001 233 IE
WI-85-064-006 233 IE

Subcategory 5A.2-Alterations Using Correction Fluid

Total welds examined were 9813.

XX-85-088-001 A - L 1E
XX-85-088-003 A - L IE

Subcategory 5B. 1-Undocumented Temporary Welds

WI-85-053-003 209 DR

Subcategory 5B.2-Documentation Buyoff Without Inspection

Total welds examined were 10,941.

IN-85-260-001 233 IE
IN-85-260-002 233 IE
IN-85-260-X05 233 IE
WI-85-035-002 233 IE

NSRS Report
1-83-01-WBNb 239 IE
NCR-4576b 16 DR
NCR-4941b 16 DR
NCR-3450b 26 IE

PH-85-027-X08 A - L IE
WI-85-076-002 A - L IE



Table 9. (continued)

Employee Concern
or Weld Assessment

Quality Indicator Group Methoda

Subcategory 5B.3- Unspecified Documentation Inaccuracies

Total welds examined were 9813.

NCR-4582b 17 DR, IE
NCR-1047b 31 EE

BEP-5-001-003 A - L IE
IN-85-682-X07 A - L IE
IN-85-768-X07 A-L IE

IN-86-168-001 A-L IE
PH-85-008-001 A - L IE
WI-85-064-X04 A - L IE
WI-85-076-001 A - L IE
WI-85-081-002 F-L IE

WI-85-081-X06 A-L IE
XX-85-068-005 A - L IE
XX-85-034-X02 A - L IE
WI-85-097-002 A - L IE
WI-85-097-001 A - L IE

WI-85-064-001 233 IE

Subcategory 5C. 1-Lost or Missing Documentation

Total welds examined were 9814.

IN-85-887-001 246 IE
IN-85-887-003 226 DR
WI-85-041-003 246 IE
WI-85-041-004 209 DR
NCR-2013b 244 IE

NCR-2134b 244 IE
NCR-2191b 244 IE
NCR-2196b 244 IE
NCR-2344b 244 IE
NCR-2999R 1b 244 IE

NCR-310lb 244 IE
NCR-3104b 244 IE
NCR-3133b 244 IE
NCR-3134b 244 IE
NCR-3139b 244 IE



Table 9. (continued)

Employee Concern
or Weld Assessment

Quality Indicator Group Methoda

Subcategory 5C. 1-Lost or Missing Documentation (cont'd)

NCR-3179b 244 IE
NCR-3244b 244 IE
NCR-3377b 244 IE
NCR-3385b 244 IE
NCR-3456b 244 IE

NCR-3468b 244 IE
NCR-3548b 244 IE
NCR-3593b 244 IE
NCR-3613b 244 IE
NCR-3621b 244 IE

NCR-3645b 244 IE
NCR-3654b 244 IE
NCR-3654b 244 IE
NCR-3722Rlb 244 IE
NCR 5384R2b 244 IE

NCR-5452b 244 IE
NCR-5459b 244 IE
NCR-5580b 244 IE
NCR-5613b 244 IE
NCR-5788b 244 IE

NCR-5808b 244 IE

IN-85-155-003 5 DR
NCR-5807b 20 DR, IE

IN-85-981-002 A - L IE
IN-86-037-001 D - L IE
WI-85-091-007 A - L IE

Subcategory 5C.2-Documentation Does Not Comply with Manual

Total welds examined were 9813.

USNRC 226 DR
Enforcement
Item 390/79-25-01 b
WI-85-053-002 A - L IE



Table 9. (continued)

Employee Concern
or

Quality Indicator

Subcategory 5C.3- Welds Not Identifi ed/Stenciled

Total welds examined were 9813.

IN-86- 167-002
IN-86-168-003
IN-86-21 1-00 1

a. DR =document review
EE engineering evaluation
IE =inspection/examination.

b. Identifies a quality indicator.

examinations were used. The DOF/WEP determined
that this issue was programmatic but that the implica-
tions could result in hardware discrepancies. Welds
with discrepancies were evaluated and found to be
acceptable. The DOE/WEP concluded by analysis of
the hardware versus documentation, that there was no
significant correlation between them. The third issue,
5B .3, unspecified documentation inaccuracies, was
assessed by document review, examination, and engi-
neering evaluation. Three selected populations and the
results of the general plant examinations were utilized
for this issue. One population was evaluated solely by
document review and the DOE/WEP concluded that
the TVA's program for identification of inspection per-
sonnel and level of certification requlred for final weld
acceptance was in compliance with their committed
codes. A second population combined document
review and examination of full penetration welds. The
documentation was acceptable and the welds will be
acceptable on completion of committed corrective
action (the RT review as described in Appendix C).
The third population was addressed by the results of
the general plant groupings. The DOF/WEP exam-
ined 9813 welds and reviewed the associated documen-
tation. There was no significant relationship between
hardware and software discrepancies. Based on the
above, the DOE/WEP concludes that the sample com-
ponents utilized for Subcategory 5B demonstrate that
the hardware is in compliance with the FSAR construc-
tion codes (or will be upon the TVA-committed correc-
tive action) and there is no significant correlation
between the software issues and hardware discrepan-
cies.

For the Subcategory 5C, inadequate document
control, there were 12 ECs and 34 Qls. Nine ECs
were resolved by examination and three by docu-
ment review. Thirty-three Qls were resolved by
examination and one by document review. There
were 9814 welds examined to evaluate weld quality.
This subcategory encompasses three issues: 5C. 1,
lost or missing documentation, 5C.2, documenta-
tion does not comply with manual, and 5 C. 3, welds
not identified/stenciled. The DOF/WEP deter-
mined that the best assessment method to deter-
mine any possible hardware implications would be
the document review, examination, and engineer-
ing analysis of six selected populations and the gen-
eral plant groups. In order to evaluate this, the
DOE/WEP conducted document review and exam-
ination for a total of 9814 welds and concluded
that no significant correlation existed between
hardware and the noted documentation discrepan-
cies. The documentation discrepancies with regard
to the ASME Code will be addressed by the TVA-
committed corrective action for documentation of
temporary attachments. The hardware associated
with this evaluation was determined to be accept-
able or will be upon completion of the TVA-
committed corrective action.

The issue of inadequate documentation and alle-
gations of falsification and associated subcatego-
ries was programmatic/administrative in nature
and has been addressed separately by the TVA.a

a. The TVA report WP-26-WBN, "Inaccurate/Inadequate Doc-
umentation at Watts Bar Nuclear Plant."

Weld
Group

Assessment
Methoda

A-L
A-L
A-L



2.5.3 Conclusions. The DOE/WEP has con-
cluded that the TVA had a program in place for the
generation, authentication, and maintenance of
the quality records required -to provide evidence
that the inspection activities had been performed in
accordance with the specified requirements. The
DOE/WEP has also determined that the evalua-
tion of programmatic documentation discrepancies
that were noted did not indicate any significant
relationship between the discrepancies and the weld
quality of the installed hardware. The assessments
determined that with few exceptions (e.g., tempo-
rary attachments) the records required were retriev-
able, legible, and traceable to the activity
performed.

The specific accusations of falsification of QA
records is outside of the DOE/WEP scope, and
specific incidents of this nature will be evaluated by
the TVA.a

The DOE/WEP addressed the potential safety sig-
nificance of inadequate documentation and allegations
of falsification and found either that the welds had no
deviations or that any deviations were acceptable in
accordance with the applicable construction code, or
will be upon completion of the TVA-committed correc-
tive action plans for RT and documentation for tempo-
rary attachments as described in Appendix C. The
DOE/WEP evaluated the sampled populations and
determined that the unsampled portions have no
generic problems.

2.6 CRV-06 Workmanship and
Specific Weld Problems

The CRV-06 was created by the DOE/WEP to
classify ECs and QIs related to Workmanship and
Specific Weld Problems.

2.6.1 Characterization of Issues. This category
was divided into the following subcategories:

6A Incomplete welds
6B Welds do not satisfy acceptance criteria
6C Possible subsurface defects
6D Unsatisfactory weld appearance
6E Welding dissimilar metals
6F Workmanship, not applicable to the

DOE/WEP

a. The TVA report WP-26-WBN, "Inaccurate/Inadequate Doc-
umentation at Watts Bar Nuclear Plant."

Of the 73 ECs assigned to CRV-06, it was deter-
mined that 14 were not applicable to the DOE/
WEP scope and, therefore, did not require further
action by the DOE/WEP (see Table. 10 for clarifi-
cation of these concerns). The evaluation of the
remaining 59 ECs established that 31 could be
addressed by selected populations and the other
28 were addressed as part of the general groupings.

In addition to the ECs, a review by the DOE/
WEP of WBNP-1 quality related documents has
established that 32 QIs would also be assigned to
Category CRV-06.

Table 11 lists the subcategories of CRV-06 and
establishes the relationship between Subcategories,
ECs, QIs, applicable DOE/WEP weld evaluation
groups, and shows the methods of assessment.

2.6.2 Evaluation and Findings. For the Subcate-
gory 6A, incomplete welds, there were nine ECs and
two QIs. The ECs were resolved by plant examination.
The QIs were resolved by plant examination and docu-
ment review. The DOE/WEP examined a total of
10,256 welds in the populations used for this
assessment including the general plant populations.
The DOE/WEP specifically assessed this issue for a
misinterpretation by the TVA of Bergen-Patterson
structural drawings. The DOE/WEP concluded that
the TVA adequately addressed the generic implications
of this and further determined that the sample welds in
this portion of the population meet the FSAR con-
struction code. The DOE/WEP examined and evalu-
ated 430 welds on seismic pipe sleeve hanger supports.
This evaluation led to examination of additional com-
ponents and allowed the DOE/WEP to conclude that
the welds met the applicable FSAR construction codes
and the unsampled population has no generic prob-
lems. In addition, the DOE/WEP analyzed the exami-
nation results for the general plant groups and
concluded that any welds that have discrepancies asso-
ciated with this issue are acceptable or will be upon
completion of the TVA committed corrective action
for elevation 741 (as summarized in Appendix C).

For the Subcategory 6B, welds not satisfying accept-
ance criteria, there were 28 ECs and 30 QIs. Twenty-
five ECs were resolved by examination and three by
document review. Twenty-seven QIs were resolved by
examination and three by document review. This effort
utilized the results from the populations specifically
addressing this issue and all general plant groupings.
The DOE/WEP examined a total of 13,162 welds in
the populations used for this assessment. The DOE/
WEP has determined that the noted discrepancies indi-
cate that the installed hardware does exhibit attributes
that do not meet the acceptance criteria; however the



Table 10. Employee concerns in CRV-06 (Subcategory 6F) not within the DOE/WEP scope
and requiring further processing by the TVA

Employee Concern

XX-85-068-007
IN-85-846-001
IN-85-960-001
IN-85-657-001
IN-85-246-005

IN-85-852-001
IN-85-127-001
IN-85-007-003
IN-85-001-005
IN-85-559-002

IN-86-131-001

IN-85-246-001
IN-86-246-005
IN-86-131-002

Determination of the DOE/WEP Applicability

Specific to Sequoyah Nuclear Plant; addressed in the TVA report 50399
Vendor welding; addressed in the TVA report WP-32-WBN
Vendor welding; addressed in the TVA report 80500
Vendor welding; addressed in the TVA report 80500
Vendor welding; addressed in the TVA report 80500

Vendor welding; addressed in the TVA report 80500
Vendor welding; addressed in the TVA report 80500
Vendor welding; addressed in the TVA report 80500
Vendor welding; addressed in the TVA report 80500
Voided; transferred to concern HI-85-113-001

Voided; transferred to concern IN-86-131-004 and addressed in the
TVA report WP-32-WBN
Not welding related; addressed in the TVA Report 22100
Not welding related; addressed in the TVA Report 90100
Voided; transferred to concern IN-86-131-005 and addressed in the
TVA report WP-32-WBN

Table 11. Employee concerns/quality indicators from CRV-06 workmanship and specific
weld problems

Employee Concern
or

Quality Indicator

Subcategory 6A--Incomplete Welds

Total welds examined were 10,256.

IN-85-349-005
IN-85-579-001
NCR-4477b

EX-85-154-001
IN-85-349-001
IN-85-413-002
IN-85-524-002
IN-85-541-001
IN-86-131-004
IN-86-131-005

NCR-4484R 1b

Weld
Group

233
233
230

I&J
F-L
A-L
F-L
F-L
A-C
A-C

15

Assessment
Methoda

IE
IE
IE

IE
IE
IE
IE
IE
IE
IE

DR, IE



Table 11. (continued)

Employee Concern
or Weld Assessment

Quality Indicator Group Methoda

Subcategory 6B- Welds Do Not Satisfy Acceptance Criteria

Total welds examined were 13,162.

EX-85-020-001 228 IE
X-85-076-001 246 IE
NCR-3523b 206/217 DR
NCR-3001R3b 206/217 DR
NCR-3325R1b 206/217 DR

NCR-2819b 219 IE
NCR-2379b 222 IE
NCR-4625b 224/245 IE
NCR-4759b 224/245 IE
NCR-4574b 224/245 IE

NCR-5962b 224/245 IE
NCR-5492b 224/245 IE
NCR-3745b 224/245 IE
NCR-5559b 224/245 IE
NCR-5177R~b 224/245 IE

NCR-4985b 224/245 IE
NCR-4483b 224/245 IE
NCR-4507b 224/245 IE
NCR-5435b 224/245 IE
NCR-5946b 224/245 IE

NCR-2064b 224/245 IE
NCR-2065b 224/245 IE
NCR-3776R1b 224/245 IE
NCR-5308b 224/245 IE
NCR,3632b 224/245 IE

NCR-2451b 224/245 IE
NCR-2882b 224/245 IE
NCR-3257b 224/245 IE
NCR-3632b 224/245 IE
NCR-430 1b 224/245 IE

WI-85-064-005 203 IE
WI-85-081-004 213 DR
WI-85-018-005 233 IE
NCR-2629b 225 IE
NCR-4477b 230 IE



Table 11. (continued)

Employee Concern
or Weld Assessment

Quality Indicator Group Methoda

Subcategory 6B- Welds Do Not Satisfy Acceptance Criteria (cont'd)

EX-85-076-002 I & J IE
IN-85-089-004 A & C IE
IN-85-134-001 A - L IE
IN-85-156-001 D&E IE
IN-85-380-003 D&E IE

IN-85-530-001 D & E IE
IN-85-593-001 A - L IE
IN-85-670-001 F - L IE
IN-85-793-003 A - C IE
IN-85-828-001 I & J IE

IN-86-155-002 F-L IE
SQM-6-008-001 A - C IE
XX-85-098-001 A - C IE
IN-85-996-002 A - C IE
IN-86-017-001 A - L IE

PH-85-035-002 34 IE
IN-85-085-001 33 IE
IN-85-085-002 33 IE
IN-85-641-002 14 DR, IE
IN-85-851-001 10 DR

IN-86-093-001 02 IE
PH-85-027-001 12 IE
PH-85-027-006 12 IE

Subcategory 6C-Possible Subsurface Defects

Total welds examined were 10,153.

IN-85-632-001 233 IE
IN-86-032-002 214 IE
IN-86-184-001 229 IE

IN-85-202-001 D & E IE
IN-86-158-008 A - L IE
HI-85-049-001 10 IE
IN-86-032-001 03 IE
IN-86-297-001 01 DR

PH-85-027-004 12 IE
WI-85-050-001 13 IE
WI-85-035-004 04 IE



Table 11. (continued)

Employee Concern
or

Quality Indicator

Subcategory 6D- Unsatisfactory Weld Appearance

Total welds examined were 9813.

EX-85-037-003
IN-85-155-001
IN-85-868-002
IN-86-019-003
IN-86-301-001

PH-85-032-001

IN-85-515-002
IN-85-707-001
IN-86-047-002
PH-85-003-011

Subcategory 6E- Welding Dissimilar Metals

Total welds examined were 331.

IN-85-845-004

a. DR document review
EE engineering evaluation
IE inspection/examination.

b. Identifies a quality indicator.

welds are suitable for service and thus meet the com-
mitted codes. For those items that require corrective
action (the piping lug issue as described in
Appendix C), the DOE/WEP has reviewed and con-
curred with the proposed corrective action and con-
cludes that those items will be in compliance upon
completion of the TVA-committed corrective action.
The DOE/WEP has also concluded that the unsam-
pled populations have no generic problems.

For the Subcategory 6C, possible subsurface
defects, there were 11 ECs. Ten ECS were resolved
by plant examination and one by document review.
There were 10,153 welds examined to evaluate weld
quality. The populations that were formed to
address this issue covered various aspects, such as
cracks, slugged welds and lack of penetration. The
DOE/WEP performed the required examinations

and in some cases utilized ultrasonic examinations
not required by code. The DOE/WEP examined
312 welds for this portion and detected one weld
with an indication that confirmed the employee
concern. The DOE/WEP also utilized the results
of the general plant groupings when the assessment
had utilized an appropriate NDE for detecting indi-
cations of subsurface discrepancies. The DOE/
WEP concluded that for this issue the sampled
welds were in compliance with the FSAR construc-
tion codes. The DOE/WEP also concludes that no
generic problem exists with the exception of those
areas to be addressed by TVA.a

a. Craig Lundin letter to Frank Fogarty, "Watts Bar Nuclear
Plant Unit 1-North and South Valve Room Structural Steel,"
CDL87101470, October 14, 1987.

Weld
Group

Assessment
Methoda

233
233
247
246
206/217

247

F-L
F-L
A-C
A-L



For the Subcategory 6D, unsatisfactory weld
appearance, there were 10 ECs. Nine ECs were
resolved by plant examination and one by document
review. There were 9813 welds examined to evaluate
weld quality. The ECs supporting this category are not
specific to certain types of attributes or welds that one
would anticipate as being evidence of confirmation.
The DOE/WEP concluded that for one EC, the review
of documentation to support the required rework was
adequate and examination or engineering analysis was
not appropriate. The other ECs were most appropri-
ately evaluated by using the results of examinations for
the general plant groupings. These populations have
been determined to be representative and the welds
evaluated in these are or will be acceptable, upon com-
pletion of the TVA corrective action, and that the
results indicate no generic problems exist for the
unsampled portions.

For the Subcategory 6E, welding dissimilar
metals, there was one EC, which was resolved by
plant examination. There were 331 welds examined
to evaluate weld quality. The DOE/WEP deter-
mined that this evaluation would utilize the results
of the general plant piping populations. This evalu-
ation of 331 welds indicated that these welds had
no deviations or that any deviant conditions were
analyzed as acceptable in accordance with the
applicable construction code. The employee con-
cern was not confirmed and the sample welds eval-
uated are in compliance with the FSAR committed
codes.

2.6.3 Conclusion. The DOE/WEP addressed
the potential safety significance of workmanship
and specific weld problems and found either that
the welds had no deviations or that any deviations
were acceptable in accordance with the applicable
construction code, or will be upon completion of
the TVA-committed corrective action plans, as
described in Appendix C. The DOE/WEP evalu-
ated the sampled populations and determined that
the unsampled portions have no generic problems,
with the exception of those areas identified in Sub-
category 6C.

2.7 CRV-07 NDE Processes and
Procedures

The CRV-07 was created by'the DOE/WEP to
classify ECs and QIs related to NDE processes and
procedures.

2.7.1 Characterization of Issues. This category
has been divided into the following subcategories:

7A Inadequate process control

1. Heating, ventilating, and air condi-
tioning (HVAC) ductwork systems not
visually inspected

2. Inspection criteria problems

3. Inspection through paint

4. Weld inspection not performed

7B Questionable inspection practice

1. Surface conditioning for NDE

2. Fit-up verification performed by craft

3. Inspection tools not provided

7C NDE Process and procedures not applica-
ble to the DOE/WEP

Of the 87 ECs assigned to CRV-07, it was deter-
mined that 20 were not applicable to the DOE/
WEP scope and therefore, did not require further
action by the DOE/WEP (see Table 12, for clarifi-
cation). The evaluation of the remaining 67 ECs
established that 35 could be addressed by selected
populations and the other 32 were best addressed as
part of the general groupings.

In addition to the ECs, a review by the DOE/
WEP of WBNP-1 quality related documents has
established that 24 QIs would also be assigned to
category CRV-7.

Table 13 shows the relationship between Subca-
tegories, ECs, QIs, applicable DOE/WEP weld
evaluation groups and shows the methods of assess-
ment.

2.7.2 Evaluation and Findings. For the Subcate-
gory 7A. 1, HVAC ductwork systems not visually
inspected, two ECs were resolved by engineering
evaluation. The DOE/WEP concludes that the
ECs were confirmed. The DOE/WEP determined
that the basis for the TVAs acceptance of the
HVAC duct welds was inadequate. Acceptance of
welds using a pneumatic test as allowed by Sheet
Metal and Air Conditioning Contractors National



Table 12. Employee concerns in CRV-07 (Subcategory 7C) not within the DOE/WEP scope
and requiring further processing by the TVA

Employee Concern

EX-85-007-004/07B27

IN-85-584-002/07A32

IN-85-532-001/07B52

IN-85-671-004/07A01

XX-85-065-001/07A08

IN-85-706-003/07B67

IN-85-358-001/07B65

IN-85-212-001/07A26

IN-85-730-001/07B36

SQM-5-001-002/07A16

BFM-5-001-001/07B60

BFM-5-001-002/07B60A

SQM-5-001-001/07A15

BEM-5-001-001/07B62

BEM-5-001-002/07B62A

IN-85-946-001/07B71

IN-85-730-003/07B69A

WBM-5-001-002/07B75

IN-85-730-002/07B69

WI-85-035-001/07B23

Determination of the DOE/WEP Applicability

Administrative; addressed in the TVA report WP-26-WBN

Not applicable to WBNP Unit 1; addressed in the TVA report WP-34-WBN

Code requirements for socket weld gap introduces crud trap; addressed in
the TVA report 23207

Not substantiated by NSRS investigation; addressed in the TVA report
WP-34-WBN

Specific to Sequoyah nuclear plant; not applicable to WBN

Delay in inspection does not imply weld quality problem-identified not
safety related; addressed in the TVA report WP-32-WBN

Vendor welding; addressed in the TVA report WP-33-WBN

Not applicable to WBNP Unit 1; addressed in the TVA report WP- 1 6-WBN

Not applicable to WBNP Unit 1; refer to IN-85-730-002 and -003

Not applicable to WBNP Unit 1; addressed in the TVA report WP-16-SQN

Not applicable to WBNP Unit 1; as related to the TVA report WP-16-WBN

Not applicable to WBNP Unit 1; as related to the TVA report WP- 1 6-WBN

Not applicable to WBNP Unit 1; as related to the TVA report WP-16-SQN

Not applicable to WBNP Unit 1; as related to the TVA report WP- 1 6-WBN

Not applicable to WBNP Unit 1; as related to the TVA report WP- 1 6-WBN

Not applicable to WBNP Unit 1; as related to the TVA report WP- 1 6-WBN

Not applicable to WBNP Unit 1; as related to the TVA report WP-32-WBN

Not applicable to WBNP Unit 1; as related to the TVA report WP-16-WBN

Not applicable to WBNP Unit 1; as related to the TVA report WP- 1 6-WBN

Vendor welds; addressed in the TVA report WP-32-WBN



Table 13. Employee concerns/quality indicators from CRV-07 NDE processes and
procedures

Employee Concern
or Weld Assessment

Quality Indicator Group Methoda

Subcategory 7A. 1--HVAC Ductwork Systems Not Visually Inspected

PH-85-012-001 35 EE
PH-85-012-X03 35 EE

Subcategory 7A.2-Inspection Criteria Problems

Total welds examined were 10,042.

IN-85-310-004 233 IE
IN-85-532-006 232 IE
IN-85-682-002 232 IE
IN-86-184-003 229 IE
NCR-2528b 242 IE

NCR-2529b 242 IE
NCR-2807b 237 IE
NCR-3216b 242 IE
NCR-3443b 242 IE
NCR-4201b 242 IE

NCRo4667b 242 IE
NCR-4909b 242 IE
NCR-5143b 242 IE
NCR-5246b 242 IE
NCR-5305b 242 IE

NCR-5635b 242 IE
NCR-6274b 242 IE
NCR-3302Rb 227 IE
NCR-4753Rlb 241 IE
NCR-5561R1b 241 IE

NRC Enfor. Item 238 IE
50-390/79-25-0 b

IN-85-001-001 A-L IE
IN-85-109-003 D - L IE
IN-85-156-002 D&E IE
IN-85-272-003 A - C IE
IN-85-349-002 D - L IE

IN-85-406-002 A - L IE
IN-85-545-005 A-L IE
IN-85-545-X09 A - L IE
IN-85-670-005 A - L IE
IN-85-682-003 A - L IE



Table 13. (continued)

Employee Concern
or Weld Assessment

Quality Indicator Group Methoda

Subcategory 7A.2-Inspection Criteria Problems (cont' d)

IN-85-852-002 A - C IE
IN-86-205-009 A - C IE
NS-85-001-X03 A-L IE
PH-85-051-001 A-C IE
WI-85-030-003 A - L IE

XX-85-083-001 A-L IE
XX-85-102-006 A - L IE

IN-85-137-001 35 EE

Subcategory 7A.3-Inspection Through Paint

Total welds examined were 1457.

IN-85-458-001 205 IE
IN-85-767-003 205 IE
IN-86-019-001 205 IE
NS-85-001-001 205 IE
PH-85-040-001 205 IE

WI-85-013-003 205 IE
WI-85-030-007 205 IE
WI-85-030-008 205 IE
WI-85-030-009 205 IE
WI-85-041-006 205 IE

WI-85-041-007 205 IE
WI-85-041-008 205 IE
WI-85-041-010 205 IE

Subcategory 7A.4- Weld Inspection Not Performed

Total welds examined were 10,155.

IN-85-476-003 205 IE
WI-85-029-002 248 IE
NCR-4737b 242 IE
NCR-5604b 242 IE
NRC Enfor. Item 238 IE50-390/80-19-01 b  IE

BEP-5-001-001 A-LL IE
IN-85-022-001 F IE
IN-85-062-002 I & J IE
IN-85-260-006 A - L IE



Table 13. (continued)

Employee Concern
or Weld

Quality Indicator Group

Subcategory 7A..4- Weld Inspection Not Performed (cont'd)

IN-85-682-001 F - L
XX-85-034-001 A-L
XX-85-054-001 A - L
XX-85-108-001 A - L
XX-85-108-002 A-L

PH-85-027-005 12
NCR-6575b 18
NCR-3454b 21

NCR-4522b 22
NCR-1315b 23

Subcategory 7B. I-Surface Conditioning for NDE

Total welds examined were 9865.

IN-85-282-002
IN-85-579-005

IN-85-271-001
IN-85-441-002
IN-85-643-002

Subcategory 7B.2-Fit-Up Verification by Craft

IN-85-001-006
IN-85-026-001
IN-85-052-006
IN-85-052-007
IN-85-488-001

IN-85-584-001
IN-85-671-001
WBM-5-001-001
WI-85-013-002
WI-85-041-013

Subcategory 7B.3-Inspection Tools Not Provided

Total welds examined were 9813.

IN-85-007-001
IN-85-134-002
IN-85-406-003

a. DR = document review
EE engineering evaluation
IE inspection/examination.

b. Identifies a quality indicator.

233
212

A-L
A-L
D-L

A-L
A-L
A-L

Assessment
Methoda

IE
IE
IE
IE
IE

IE, EE
DR, IE
IE

IE
DR



Association (SMACNA) 12 standard does not
establish the structural adequacy of the HVAC
welds. The DOE/WEP has concurred with the
TVA-committed corrective action plan that will
bring the welds into compliance with the applicable
TVA construction specifications. The corrective
action plan summary for resolution of safety-
related HVAC ductwork weld quality is given in
Appendix C.

For the Subcategory 7A.2, inspection criteria
problems, there were 22 ECs and 17 QIs. There
were 21 ECs resolved by inspection/examination
and 1 EC by engineering evaluation. The 17 QIs
were resolved by inspection/examination. This sub-
category includes issues regarding inspection of
pipe support welds, inspection to drawing require-
ments, questionable inspection, possible liquid
penetrant inspection deficiencies, radiographic
film review, acceptance of skewed fillet welds and
generic implications of quality indicators. The
DOE/WEP evaluated inspection results of
10,042 welds and reviewed 3072 radiographic film
review examination packages pertinent to this sub-
category. The ECs and QIs that relate to radio-
graphs, specific pipe support welds, surge line truss
welds, and ductwork welds have been confirmed;
the remainder were not confirmed. The DOE/
WEP has evaluated the randomly selected welds for
generic implications, has performed document
review as appropriate, and has reviewed and con-
curred with all the TVA suitability for service anal-
yses in this subcategory. The components evaluated
in this subcategory will be acceptable upon comple-
tion of the TVA-committed corrective action plan
as described for RT review in Appendix C.

For the Subcategory 7A.3, inspection through paint,
there were 13 ECs that were resolved by inspection/
examination. The ECs question visual inspection and/
or reinspection through paint or carbo-zinc primer
during the period from December 1, 1981, to
January 23, 1984. Weld reinspection through primer is
not a violation of the American Welding Society
Code. 13 The DOE/WEP has evaluated inspection
data for 1457 randomly selected welds in relation to
this subcategory. Deviation rates were compared for
the welds inspected by the TVA before, during, and
following the time period of concern. Each relevant
attribute Was analyzed to determine if any significant
differences existed for the deviation rates in each time
period. The analysis indicates that no significant dif-
ferences exist. The issues identified in the ECs could
not be confirmed. All components evaluated in this
category have been determined suitable for service.

For the Subcategory 7A.4, weld inspection not
performed, there were 12 ECs and 7 QIs. The ECs
and QIs were resolved by inspection examination of
10,155 welds, document review, and engineering
evaluation. The ECs and QIs relate to: lack of
inspection of specific components or types of com-
ponents, lack of minimum wall verification, and
generic implications of NCRs. The EC regarding
lack of inspection on instrument supports and the
specifically identified EC item (structural beams,
South Valve Room) were confirmed. The issues
produced by QIs were not confirmed. The welds
evaluated in this subcategory are acceptable or will
be upon completion of the TVA-committed correc-
tive actions as described in Appendix C.

For the Subcategory 7B. 1, surface conditioning for
NDE, there were five ECs that were resolved by
inspection/examination and engineering evaluation.
The first issue in this subcategory is possible minimum
wall encroachment on penetration sleeves at the con-
tainment shield wall. The DOE/WEP performed
examinations on 52 welds for this subcategory. The EC
that identified this condition has been confirmed, but
the TVA evaluation has determined these components
are acceptable. The DOE/WEP concurs with this eval-
uation and has also determined that there are no
generic problems with the unsampled population. The
remaining four concerns in this subcategory are non-
specific in nature and, therefore, were addressed
through the utilization of examination results from the
9813 welds in the general groups. There are no generic
problems related to this subcategory.

For the Subcategory 7B.2, fit-up verification by
craft, there were 10 ECs. These were resolved by
document review and engineering evaluation. This
subcategory addresses the issues of (a) the accept-
ability of fit-up verification performed by welding
foremen, (b) the acceptability of quality control
using a surveillance program to verify fit-up com-
pliance, and (c) surveillance program implementa-
tion compliance. The DOE/WEP has determined
that the TVA has satisfied the applicable require-
ments of the FSAR construction code with regard
to fit-up criteria. The issues identified in the ECs
were not confirmed.

For the Subcategory 7B.3, inspection tools not
provided, there were three ECs. The ECs were
resolved by evaluation of 9813 welds.

A weld group was not formed to specifically
address this issue because the impact on weld qual-
ity could be best evaluated by results of the DOE/
WEP general group -plant examinations. The
sample welds were evaluated as being in compliance
with the applicable codes.



2.7.3 Conclusion. The DOE/WEP addressed the
potential safety significance of nondestructive proc-
esses and procedures and found either (a) that the
welds had no deviations, or (b) that any deviations
were acceptable in accordance with the applicable con-
struction code, or will be upon completion of the TVA
committed corrective action plans as described in
Appendix C. The DOE/WEP evaluated the sampled
populations and determined that the unsampled por-
tions have no generic problems.

2.8 CRV-08 Weld Process and
Procedures

The CRV-08 was created by the DOE/WEP to
classify ECs and QIs related to "Weld Process and
Procedures."

2.8.1 Characterization of Issues. This category
has been divided into the following subcategories:

8A Weld procedures not properly followed
8B Weld procedures not adequate
8C Welding equipment unsuitable
8D Other weld process control problems
8E Improper weld repair
8F Weld process control, not applicable to the

DOE/WEP.

Of the 56 ECs assigned to CRV-08, it was deter-
mined that 6 were not applicable to the DOE/WEP
scope and, therefore, did not require any further
action by the DOE/WEP (see Table 14 for clarifi-
cation of these concerns). The evaluation of the
remaining 50 concerns established that 22 con-
cerns could be addressed by selected populations
and the other 28 were addressed as part of the gen-
eral plant groupings.

In addition to the ECs, a review by DOE/WEP
of Watts Bar Unit 1 quality related documents has
established that 11 QIs would also be assigned to
CRV-08.

Table 15 lists the Subcategories of CRV-08 and
establishes the relationship between Subcategories,
ECs, QIs, applicable DOE/WEP weld evaluation
groups and shows the methods of assessment.

2.8.2 Evaluation and Findings. For the Subcate-
gory 8A, weld procedures not properly followed,
there were 11 ECs and 10 QIs, which were resolved
by examination, evaluation, and document review.
The DOE/WEP examined 10,087 welds for the
populations utilized and concluded that they were

suitable for service or will be upon completion of
the TVA-committed corrective action. The docu-
ment reviews conducted for this issue indicated that
the correct electrodes were being used, interpass
temperature requirements were being met, and
required purging was being performed and verified.
The DOE/WEP performed three engineering eval-
uations on specific issues for this subcategory. The
first was an evaluation on the detrimental effects of
not satisfying preheat requirements. This evalua-
tion determined that the most probable resulting
defect would be underbead cracking. The evalua-
tion also determined that this would not be
expected to occur at WBNP-1 because of the type
and thickness of material. A second evaluation was
to determine the detrimental effect of welding over
cracks. It was determined that two types of cracks
(stress or crater) could occur in the welding at
WBNP-l. The DOE/WEP concluded that stress
cracks would remain detectable by NDE if welded
over and crater cracks, though not as detectable
when welded over, would not propagate. The third

evaluation was performed to determine the detri-
mental effects caused by exceeding a required inter-
pass temperature of 350'F. The evaluation
indicated that welding at interpass temperatures as
high as 1200'F would not have a detrimental effect
and that exceeding that temperature was very
unlikely. It was also noted that intergrannular stress
corrosion cracking would not be a problem in a
pressurized water reactor such as WBNP-l, even if
the stainless steel had been sensitized because of
overheating.

For the Subcategory 8B, weld procedures not
adequate, there were six ECs and one QI. The ECs
were resolved by examination and engineering eval-
uation. The QI was resolved by document review.
The DOE/WEP conducted document review,
examinations, and engineering evaluation for five
selected populations to evaluate this issue. The
examinations encompassed 387 welds and indi-
cated that these welds either (a) had no defects, or
(b) any deviant conditions were analyzed as being
suitable for service in accordance with the applica-
ble codes. The document review was performed to
determine if the TVA had a welding procedure
approved for HVAC duct with 7018 electrodes.
This review indicates that the TVA did have an
approved procedure in place. A second document
review was performed to ensure that the TVA incor-
porated and complied with code requirements per-
taining to weld procedure and welder performance
qualifications. The review indicated that the TVA
had a program that was in compliance for both



Table 14. Employee concerns in CRV-08 (Subcategory 8F) not within the DOEIWEP scope
and requiring further processing by the TVA

Employee Concern

IN-85-001-003

IN-85-050-0031

IN-85-079-003

IN-85-681-002

IN-86-086-002

IN-86-112-002

Determination of the DOE/WEP Applicability

Vendor welding; addressed in the TVA report WP-32-WBN

Not construction; addressed in the TVA report 90000

Not safety related; addressed in the TVA report WP-32-WBN

Not safety related; addressed in the TVA report 90000

Not welding related; addressed in the TVA report WP-42-WBN

Not welding related; addressed in the TVA report WP-42-WBN

Table 15. Employee concerns/quality indicators from CRV-08 weld process and
procedures

Employee Concern
or Weld

Quality Indicator Group

Subcategory 8A- Weld Procedures Not Properly Followed

Total welds examined were 10,087.

IN-85-185-001 215
218

IN-85-641-005 207
IN-85-671-003 214
IN-85-834-002 215

218
PH-85-035-003 204

WI-85-064-002 207
WI-85-081-003 207
NRC Report 215
50-390/78-31-02b  218
NRC Report 240

50-390/78-3 b

NRC Report 240
50ý390/79-41 b

NRC Report W-309-Pb 215
218:

NRC Report 50 9 3 b 220

Assessment
Methoda



Table 15. (continued)

Employee Concern
or Weld Assessment

Quality Indicator Group Methoda

Subcategory 8A- Weld Procedures Not Properly Followed (cont'd)

NRC Report 5164 b  220 IE
NRC Report 5211 b  220 DR
NRC Report 5 38 5b 220 IE
NRC Report 5389 Rlb 220 IE
NRC Report 54 9 3 b 220 IE

IN-85-544-001 A-L IE
IN-85-544-002 A - L IE
XX-85-041-001 A- L IE

PH-85-027-007 12 IE

Subcategory 8B- Weld Procedures Not Adequate

Total welds examined were 387.

IN-85-143-001 208 IE
IN-85-143-002 208 IE
IN-85-469-003 233 IE
IN-85-634-002 231 EE
IN-86-046-003 233 IE

IN-85-658-002 35 EE
CAR-82-10b 28 DR

Subcategory 8C- Welding Equipment Unsuitable

Total welds examined were 9813.

IN-85-247-002 233 IE
IN-85-280-001 233 IE
IN-85-298-002 233 IE
IN-85-303-001 233 IE
EX-85-061-004 A-L IE

EX-85-127-003 A - L IE
IN-85-004-001 A-L IE
IN-85-050-001 D - L IE
IN-85-050-002 D - L IE
IN-85-299-001 A- L IE

IN-85-317-002 A- L IE
IN-85-435-001 A - L IE
IN-85-435-005 A-L IE
IN-85-453-006 A- L IE
IN-85-486-001 A- L IE



Table 15. (continued)

Employee Concern
or

Quality Indicator C

Subcategory 8C- Welding Equipment Unsuitable (cont'd)

IN-85-600-002
IN-85-612-002
IN-85-880-001
OW-85-003-002

Subcategory 8D-Other Weld Process Control Problems

Total welds examined were 9813.

IN-86-184-004
IN-86-249-X02
IN-85-982-003

EX-85-030-001
IN-85-317-004
IN-85-038-001
IN-85-894-003
WI-85-030-005

WI-85-084-001

Subcategory 8E-Improper Weld Repair

Total weld examined were 9815.

PH-85-027-002

Subcategory 8E-Improper Weld Repair

IN-85-216-001 r
IN-85-404-00l
IN-86-086-001
XX-85-100-001

a. DR = document review
EE = engineering evaluation
IE = inspection/examination.

b. Identifies a. quality indicator.

Weld
iroup

_- L
k- L
k - L
_- L

233
233
233

k- L
k- L
k- L
k- L
V -Lk- L

L&E

3&E
k- L

Assessment
Methoda



issues. The DOE/WEP also performed an engi-
neering evaluation to determine any detrimental
effects to weldments if excessive heat was applied
by welding. The evaluation indicated that no detri-
mental effect would result.

For the Subcategory 8C, welding equipment
being unsuitable, there were 19 ECs, which were
resolved by inspection/examination. There were
9813 welds examined to evaluate weld quality and it
was determined that all welds were acceptable. The
DOE/WEP utilized the results of examinations for
the general plant groupings in order to assess the
installed hardware. The DOE/WEP cannot sub-
stantiate any relationship between the quality of the
reinspected welds and the condition or adequacy of
the welding equipment.

For the Subcategory 8D, other weld process control
problems, there were nine ECs. The ECs were resolved
by inspection/examination. There were 9813 welds
examined to evaluate weld quality and it was deter-
mined that all welds were acceptable. The DOE/WEP
utilized the examination results of the general plant
groupings to determine if any process control problems
other than those addressed in this report had been over-
looked by the DOE/WEP The DOE/WEP concluded
that, based on the examination results, no other proc-
ess control problems were evident.

For the Subcategory 8E, improper weld repair, there
were five ECs, which were resolved by inspection/
examination. There were 9815 welds examined to eval-
uate weld quality. The DOE/WEP conducted
inspection/examinations for one selected population
and the general plant groupings. The selected popula-
tion required the examination of two welds. One weld
was acceptable and the other exhibited lack of fusion
detected by UT. This weld was determined to be suit-
able for service in accordance with applicable codes by
the TVA with the DOE/WEP concurrence. One
employee concern was confirmed and one was not con-
firmed. In addition, the DOE/WEP also utilized the
examination results of the general plant groupings to
demonstrate the overall quality of installed hardware,
which includes items that have been repaired.

2.8.3 Conclusions. The DOE/WEP addressed
the potential safety significance of weld process
and procedure issues and found that either the
welds had no deviations or that any deviations were
acceptable in accordance with the applicable con-
struction code, or will be upon completion of the
TVA committed corrective action plans as
described in Appendix C. The DOE/WEP evalu-
ated the sampled populations and determined that
the unsampled portions have no generic problems.

2.9 CRV-09 Other Weld Quality
Problems

The CRV-09 was created by the DOE/WEP to
classify ECs and QIs regarding weld quality prob-
lems that could not be appropriately addressed in
the preceding eight categories.

2.9.1 Characterization of Issues. This category

has been divided into the following subcategories:

9A Questionable design practice

1. Questionable box hanger weld joint
design

2. Use of straight butt joint configura-
tion

9B Questionable management practice

1. Inadequate corrective action follow-
up

2. Creation of busy work
3. Disposition by engineering analysis
4. Rework to avoid disciplinary action

9C Questionable construction practices

Use of weld bosses
Sandblasting while welding
Post weld surface conditions

9D Other quality problems, not applicable to
the DOE/WEP.

Of the 114 ECs assigned to this category, it was
determined that 71 were not applicable to the
DOE/WEP scope and therefore, did not require
any further action by the DOE/WEP (see Table 16
for clarification). The evaluation of the remaining
43 ECs established that 14 could be addressed by
selected populations and the other 29 were best
addressed as part of the general groupings.

In addition to the ECs a review by the DOE/
WEP of WBNP-1 quality related documents has
established that 10 QIs would also be assigned to
category CRV-9.

Table 17 shows the relationship between Subca-
tegories, ECs, QIs, applicable DOE/WEP weld
evaluation groups, and shows the methods of
assessment.



Table 16. Employee concerns in CRV-09 (Subcategory 913) not within the DOE/WEP scope
and requiring further processing by the TVA

Employee Concern_

XX-85-010-001
IN-85-641-003
IN-85-845-001
IN-86- 140-002
IN-86-1 58-007

IN-85-396-001
PH-85-009-001
IN-85-198-001
HI-85-046-001
WJ-85-053-01 2

PH-85-001 -005
IN-86-294-002
HI-85-042-001
XX-85-102-0l11

IN-85-297-006

IN-85-868-001
IN-85-052-002
IN-85-475-001
IN-85-295-002
IN-85-866-002

IN-86-003-001
IN-85-454-002
IN-86-282-004
IN-85-598-001
IN-85-585-001

EX-85-008-002

IN-85-167-001

IN-85-538-001

XX-85- 101-005
EX-85-010-002

PH-85-005-001
EX-85-009-001
IN-85-705-001
EX-85-012-001
IN-85- 130-001

HI-85-006-001
HI-85-064-001
IN-85-029-00 1
IN-85-480-007
PH-85-002-019

Determination of the DOE/WEP Applicability

Not welding related; the TVA report 11300
Not welding related; the TVA report 10200
Not welding related; the TVA report 11300
Not welding related; the TVA report 11300
Not welding related; the TVA report 15100

Not welding related; the TVA report 15 100
Not welding related; the TVA report 70500
Not welding related; the TVA report 15 100
Employee harassment; the TVA report 60000
Vendor welding; the TVA report 17 100

Not welding related; the TVA report WP-32-WBN
Not applicable to WBNP Unit 1; the TVA report 11300
Employee harassment; the TVA report 60000
Not applicable to WBNP Unit 1; the TVA report WP-26-WBN

Vendor welding; the TVA report 80500

Vendor welding; the TVA report 80500
Disciplinary action; the TVA report 80500
Not safety related; the TVA report WP-32-WBN
Administrative; the TVA report WP-14-WBN
Not welding related; the TVA report 10700

Not welding related; the TVA report 22211
Not safety related; the TVA report 40602
Not welding related; the TVA report 17 100
Not welding related; the TVA report 70500
Not welding related; the TVA report 70500

Supervisor drinking, not welding related; the TVA report 60000

Employee harassment, not welding related; the TVA report 70500

Employee privileges, not welding related; the TVA report 70500

Not applicable to WBNP Unit 1
Not welding related; the TVA report 70500

Union problem, not welding related; the TVA report 70500
Union problem, not welding related; the TVA report 70500
Union problem, not welding related; the TVA report 70500
Union problem, not welding related; the TVA report 30806
Union problem, not welding related; the TVA report 30806

Employee harassment; the TVA report 60000
Employee harassment; the TVA report 60000
Design issue, not welding related; the TVA report 70500
Unfair discipline; the TVA report 11200
Employee harassment; the TVA report 70500



Table 16. (continued)

Employee Concern

WI-85-042-001
WI-85-085-003
XX-85-065-002
IN-85-295-001
IN-85-372-001

IN-85-706-005
IN-85-940-X03
IN-85-362-002

EX-85-107-002
HI-85-019-001

HI-85-114-001
IN-85-004-002
IN-85-297-003
IN-85-377-001
IN-85-579-004

IN-85-731-001
IN-85-301-001
IN-85-617-001
IN-86-219-001
IN-85-195-001

EX-85-061-005
IN-85-025-001
IN-85-868-003
IN-85-947-003
IN-85-441 -001

WI-85-053-001
XX-85-086-002
XX-85-086-003
XX-85-086-004
IN-85-289-004
IN-85-325-004

Determination of the DOE/WEP Applicability

Administrative, Not welding related; the TVA report 80500
Not welding related; the TVA report 70500
Not applicable to WBNP Unit 1; the TVA report 60000, 70500, and 80500
Not weld quality related; the TVA report 70500
Vendor welding; the TVA report 80500

Not weld quality related; the TVA report 70500
Administrative; the TVA report 70500
Cost effectiveness issue, not weld problem; the TVA report 11200

Administrative; the TVA report 71804
Employee harassment; the TVA report 60000

Employee harassment; the TVA report 60000
Discipline problem; the TVA report 70500
Administrative; the TVA report 21509
Administrative; the TVA report 11200
Administrative; the TVA report 70500

Administrative; the TVA report 80500
Administrative; the TVA report 80500
Not welding related; the TVA report 30501
Not welding related; the TVA report 70500
Not weld quality related; the TVA report 70500

Not weld quality related; the TVA report 11100
Not welding related; the TVA report 30700
Not welding related; the TVA report 17100
Not welding related; the TVA report 11200
Not weld quality related; the TVA report 40505

Administrative; the TVA report 60000
Not applicable to WBNP Unit 1; the TVA report 22201
Not applicable to WBNP Unit 1; the TVA report 22201
Not applicable to WBNP Unit 1; the TVA report 22201
Not welding related; the TVA report 22402
Not welding related; the TVA report 22402

Table 17. Employee concerns/quality indicators from CRV-09 other weld quality problems

Employee Concern
or

Quality Indicator
Weld

Group

Subcategory 9.A .1-Questionable Box Hanger Weld Joint Design

EX-85-039-003
IN-85-316-005
IN-85-405-001
IN-85-613-001
IN-85-634-001

Assessment
Methoda



Table 17. (continued)

Employee Concern
or Weld Assessment

Quality Indicator Group Methoda

Subcategory 9.A. 1-Questionable Box Hanger Weld Joint Design (cont'd)

IN-85-672-001 231 EE
OW-5-003-001 231 EE
WBP-6-007-001 231 EE

Subcategory 9.A.2-Use of Straight Butt Joint Configuration

Concerns IN-85-289-004 and IN-85-325-004 have been moved to Subcategory 9D (see Table 16)

Subcategory 9.B. 1--Inadequate Corrective Action Follow-up

Total welds examined were 10,551.

WI-85-030-006 233 IE
IN-85-424-009 A - L IE
IN-85-424-010 A - L IE
IN-85-435-002 A - L IE
IN-86-281-001 A - L IE

WI-85-030-001 A - L IE
WI-85-030-010 A - L IE
XX-85-068-008 A - L IE
XX-85-110-001 A-L IE
NCR 2375Rb D - L IE

252, 254

NCR 3001RIb D-L IE
252, 254

NCR 3523Rb D - L IE
252, 254

NRC Enfor. Item D - L IE
WBRD-90/81-75b 252, 254

Subcategory 9.B.2-Creation of Busy Work

Total welds examined were 3384.

IN-85-629-001 I, J, K, L, IE
202, & 225



Table 17. (continued)

Employee Concern
or Weld Assessment

Quality Indicator Group Methoda

Subcategory 9.B.3-Disposition by Engineering Analysis

Total welds examined were 9829.

WI-85-030-004 246 IE
IN-85-321-001 A-L IE
IN-85-339-005 A - L IE
IN-85-424-002 A - L IE
IN-85-937-001 A-L IE

IN-86-230-003 A - L IE
IN-85-134-005 A - L IE
IN-86-315-006 A-L IE
XX-85-102-004 A - L IE
IN-85-109-002 A - L IE

IN-85-442-008 11 DR
NCR 4139 R0 24 DR, EE
NCR 37 8 2b 27 DR
NCR 54 9 5 b 29 IE
NCR 4 4 7 7 b 32 IE

NCR 717R/71•7R-R1b 36 DR

NCR 2375 RO' 221 DR

Subcategory 9. B. 4-Rework to Avoid Disciplinary Action

Total welds examined were 331.

IN-85-435-003 233 IF

Subcategory 9. C. 1--Use of Weld Bosses

Total welds examined were 331.

IN-86-085-003 233 IE

Subcategory 9. C.2-Sandblasting While Welding

Total welds examined were 9813.

IN-85-600-004 A - L IE, EE

Subcategory 9. C.3--Post Weld Surface Conditions

Total welds examined were 9815.

IN-85-299-003 6 IE

EX-85-059-001 A-L IE
IN-85-149-002 A - L IE
IN-85-192-002 A-L IE
IN-85-273-001 A - L IE



Table 17. (continued)

Employee Concern
or W

Quality Indicator Gr

Subcategory 9. C.3--Post Weld Surface Conditions (cont'd)

IN-85-451-001 A
IN-85-511-002 A
IN-85-561-X05 A
IN-86-300-004 A
WBM-6-002-001 A

WI-85-064-003 A

a. DR = document review
EE = engineering evaluation
IE inspection/examination.

b. Identifies a quality indicator.

opd

-L
-L
-L
-L
-L

-L

2.9.2 Evaluation and Findings. For the Subcate-
gory 9A. 1, questionable box hanger weld joint
design, there were eight ECs. The DOE/WEP has
resolved the issues through an engineering evalua-
tion, which included destructively testing six
mockup joints in a worst case scenario, and
through a literature search. The ECs express con-
cern that the large circumferential weld that
attached a box anchor to a pipe may have caused
excessive heat input to the pipe that could result in
degradation of the mechanical properties of the
piping. One of the ECs also stated that in some
cases, a plate (on the unattached end of the hanger)
has been inadvertently welded to the pipe and could
damage the pipe should the weld fail. The issue
regarding the inadvertently welded plates was con-
firmed. However, related piping systems will not be
adversely affected. The issues regarding degrada-
tion of the mechanical properties of the pipe were
not confirmed.

For the Subcategory 9A.2, use of straight butt
joint configuration, there were two ECs, which
were resolved by engineering evaluation. The
two ECs suggest that more rigorous design require-
ments need to be established for WBNP-1 conduit
supports than those required by codes. The DOE/
WEP design engineering has reviewed the TVA
WBNP General Design Criteria No. WB-DC-40-
31.1 OR3, "Seismically Qualifying Conduit Sup-
ports," and verified that the various conduit
supports are analyzed for acceptability within the
proper local envelopes of the seismic criteria. A

follow-up review of the analysis was not performed
by DOE/WEP because this is a design issue and is
outside the DOE/WEP workscope, which is lim-
ited to an assessment of welds and the weld quality
program at WBNP-1. The ECs have been returned
to the TVA's employee concern group for disposi-
tion as indicated in Tables 16 and 17.

For the Subcategory 9B. 1, inadequate corrective
action follow-up, there were nine ECs and
four QIs, which were resolved by evaluation of
10,551 welds. Because of the nonspecific nature of
the issues, the DOE/WEP has determined that the
generic implications of these issues are most appro-
priately evaluated through inspection results for the
total plant populations. The DOE/WEP has deter-
mined that there are no weld quality problems
related to this subcategory.

For the Subcategory 9B.2, creation of busy
work, there was one EC. The EC was resolved by
evaluation of 3384 hanger welds for generic impli-
cations on weld quality, which determined that
there were no generic problems within the popula-
tion. The EC in this subcategory refers to creation
of busy work by having workers cut down and
reweld hangers. The DOE/WEP has determined
that any impact on Weld quality would be detected
by an evaluation of inspection results for all hanger
welds. The DOE/WEP has reviewed and concurred
with the TVA analysis that all components evalu-
ated in this subcategory are suitable for service.

For the Subcategory 9B.3, disposition by engi-
neering analysis, 11 ECs and 6 QIs were resolved

Assessment
Methoda



by engineering analysis, weld evaluation, and docu-
ment review. There were 9829 welds examined to
evaluate weld quality. The ECs and QIs addressed
issues regarding the TVA disposition by engineer-
ing analysis of the following: acceptance of embed-
ded bulkhead welds; acceptance of pipe supports;
formation of alternate weld acceptance criteria;
potential hydrostatic test inadequacy; use of Sched-
ule 80 pipe in place of Schedule 40, arc strike
repair; and the adequacy of the TVAs weld sample
program.

The DOE/WEP has reviewed and concurred
with the TVA analysis that all components evalu-
ated in this subcategory are acceptable. The DOE/
WEP has performed a document review and
engineering analysis as appropriate, and has deter-
mined that the ECs and QIs were either not con-
firmed or could not be confirmed. There are no
weld quality problems related to this subcategory.
The DOE/WEP has determined that in all cases,
the TVA's engineering analyses were in compliance
with FSAR commitments.

For the Subcategory 9B.4, rework to avoid disci-
plinary action, there was one EC that was resolved
by engineering evaluation and radiograph review.
The DOE/WEP has evaluated inspection results of
331 welds for generic problems, and has reviewed
3072 radiographic film review examination pack-
ages pertinent to this subcategory. The EC in this
subcategory refers to cutting out root passes and
refitting to avoid disciplinary action. The DOE/
WEP has determined that the concern could not be
confirmed and that weld quality is not affected by
cutting out the root and refitting.

For the Subcategory 9C.1, use of weld bosses,
there was one EC, which was resolved by weld
examination and radiograph review. The DOE/
WEP has evaluated 331 welds and has reviewed
3072 radiographic film review examination pack-
ages pertinent to this subcategory. The EC deals
with holes being drilled in pipe subsequent to weld-

ing of branch connections. The DOE/WEP investi-
gation indicates the practice described in this
concern is acceptable per design of bosses. The EC
could not be confirmed.

For the Subcategory 9C.2, sandblasting while
welding, there was one EC, which was resolved by
engineering evaluation and welding code review.
The EC in this subcategory relates to sandblasting
while welding. The DOE/WEP review of all appli-
cable codes indicates that there are no limitations
specified that restrict welding adjacent to sand-
blasting. The small amount of sand and dirt from
sandblasting in the area would not be expected to
cause weld quality problems. It is expected that
dust and dirt entering the weld zone would be
trapped by flux or floated out of the weld. The EC
was not confirmed.

For the Subcategory 9C.3, postweld surface con-
ditioning, there were 11 ECs, which were resolved
by weld examination. There were 9815 welds exam-
ined to evaluate weld quality. One EC in this subca-
tegory relates to a specific weld joint. The other
10 ECs deal with improper postweld conditioning
and rusting of welds. The DOE/WEP performed
inspection/examinations of the two welds indicated
in the first employee concern and found them to be
within code allowables. The other 10 concerns were
nonspecific in nature and were addressed through
the evaluation of 9813 welds in the general plant
groups.

2.9.3 Conclusions. The DOE/WEP addressed
the potential safety significance of other weld qual-
ity problems and found either that the welds had no
deviations or that any deviations were acceptable in
accordance with the applicable construction code,
or will be upon completion of the TVA committed
corrective action plans as described in Appendix C.
The DOE/WEP evaluated the sampled popula-
tions and determined that the unsampled portions
have no generic problems.



3. RESULTS OF WELD REINSPECTION BY SUBJECT

The weld reinspection results have been sorted by
pertinent subjects initially evaluated by the DOE!
WEP as special areas of interest or subjects identi-
fied during the course of the DOE/WEP
evaluations. The data from the specific, special,
and general groups have been sorted by code crite-
ria and unique subcategories, plant geographic
areas, safety system designations, NDE methods,
construction timeframes, and miscellaneous sub-
jects. Sections 3.1 through 3.4 provide data on
those subjects or areas of interest initially evaluated
by the DOE/WEP. Subsections 3.5 through 3.10
provide data on those areas of interest further eval-
uated by the DOE/WEP.

3.1 AWS Weld Data

Approximately 15,000 AWS welds were
inspected/evaluated with 80% found in compli-
ance with the inspection acceptance criteria. All the
deviant welds (20% of the total) were evaluated for
acceptance in accordance with the TVA-committed
code requirement.

Deviations that had no safety significance with
regard to the acceptance of the weld were: arc
strikes, slag, weld spatter, porosity, overlap, and
undercut. These attributes relate to workmanship
criteria rather than structurally significant condi-
tions. Undercut is the only deviation within this
class that relates to component structural safety.
The DOE/WEP evaluated all reported undercut
deviations and found none degraded the safety
function of the related components. In addition,
undercut had a low frequency of occurrence
(1.0407). Removal of these insignificant deviations
reduces the weld deviation rate to approximately
1807. Figure A-l presents the attribute deviation
rates (2.8207 of the total) for the aggregate AWS
welds. Deviations that affect the weld size directly
i.e., weld size, length, location, and profile repre-
sent the majority of AWS DOE/WEP reported
deviations. Of the inspected welds, approximately
15% have one or more of these size related devia-
tions. The average calculated stress for those com-
ponents with deviant welds in the general plant
populations was conservatively determined to be
37.607 of allowable stress. The same study showed
that 87%7 of the deviant welds have calculated as-
constructed stresses of less than 800% of that
allowed by the applicable design requirements. This
evidence clearly demonstrates that the plant, except

for a few instances as noted below, has a sufficient
margin of safety designed into it to accommodate
the weld size deviations.

The frequency of occurrence of deviations that
can be significant (i.e., cracks, missing welds, and
incomplete fusion) was quite low at less than 1%.
Incomplete fusion generally was located at the ends
of weld segments or was reported because of an
overlap condition where fusion could not be veri-
fied. All components reported as having cracks or
incomplete fusion were evaluated and deemed suit-
able for service. With the exception of one compo-
nent as noted below, those components with
missing welds were evaluated and deemed suitable
for service.

With the exception of 11I components, all the
components with deviant welds were determined to
be suitable for service. Of the 11I AWS, 10 unsuit-
able for service components were associated with
the Control Building 741 ft elevation bounded
area. The other unsuitable for service component
was a monorail support structure with a missing
diagonal brace (not a weld defect).

For the unsuitable for service components with
weld related deviations, the TVA provided a correc-
tive action plan (summarized in Appendix C,
No. 4) which the DOE/WEP reviewed and con-
curred with as being the necessary actions required
to bring the bounded problem areas into compli-
ance with the applicable committed construction
code.

3.1.1 AWS Civil/Structural Weld Data.
Figure A-2 presents the attribute deviation rates
(2.63% of the total) for AWS civil/structural com-
ponents sampled and examined in the general plant
population. Figure A-3 presents the attribute devi-
ation rates (3.60% of the total) for potential prob-
lem areas identified in the initial DOE/WEP review
of employee concerns and quality indicators (Ref-
erence 4) or identified during the analysis of found
weld deviations (Appendix B). Figure A-4 (a) rep-
resents the overall attribute deviation rates for
civil/structural welding. Figure A-4 (b) represents
the percent deviation rate, by attribute, of all
attributes found deviant (3.17% of the total) in the
AWS civil/structural weld population.

3.1.2 AWS Pipe Supports Weld Data.
Figure A-5 presents the attribute deviation rates
(0.69% of the total) for the AWS pipe supports



sampled and examined in the general plant popula-
tion. Figure A-6 presents the attribute deviation
rates (1.19% of the total) for potential problem
areas identified in the initial DOE/WEP review of
employee concerns and quality indicators (Refer-
ence 4) or identified during the analysis of found
weld deviations (Appendix B). Figure A-7 (a) rep-
resents the overall attribute deviation rates for pipe
support welding. Figure A-7 (b) presents the per-
cent deviation rate, by attribute, of all attributes
found deviant (1.01 % of the total) in the AWS pipe
support weld population.

3.1.3 AWS Instrumentation and Control Sup-
ports Weld Data. Figure A-8 presents the attrib-
ute deviation rates (1.97% of the total) for the AWS
instrumentation and control (I&C) supports sam-
pled and examined in the general plant population.
Figure A-9 presents the attribute deviation rates
(8.65% of the total) for potential problem areas
identified in the initial DOE/WEP review of
employee concerns and quality indicators (Refer-
ence 4) or identified during the analysis of found
weld deviations (Appendix B). Figure A-10 (a) rep-
resents the overall attribute deviation rates for
instrumentation and control support welding. Fig-
ure A-10 (b) presents the percent deviation rate, by
attribute, of all attributes found deviant (2.39% of
the total) in the AWS I&C weld population.

3.1.4 AWS Electrical Supports Weld Data. Fig-
ure A-Il presents the attribute deviation rates (4.01%
of the total) for the AWS electrical supports sampled
and examined in the general plant population.
Figure A-12 presents the attribute deviation rates
(5.14% of the total) for potential problem areas identi-
fied in the initial DOE/WEP review of employee con-
cerns and quality indicators (Reference 4) or identified
during the analysis of found weld deviations (Appen-
dix B). Figure A-13 (a) presents the overall attribute
deviation rates for electrical support welding.
Figure A-13 (b) presents the percent deviation rate, by
attribute, of all attributes found deviant (4.45% of the
total) in the AWS electrical support weld population.

3.1.5 AWS HVAC Supports Weld Data.
Figure A-14 presents the attribute deviation rates
(0.94% of the total) for the AWS HVAC supports
sampled and examined in the general plant popula-
tion. Figure A-15 presents the attribute deviation
rates (1.72% of the total) for potential problem
areas identified in the initial DOE/WEP review of
employee concerns and quality indicators (Refer-
ence 4) or identified during the analysis of found

weld deviations (Appendix B). Figure A-16 (a)
presents the overall attribute deviation rates for
HVAC support welding. Figure A-16 (b) presents
the percent deviation rate, by attribute, of all
attributes found deviant (1.18% of the total) in the
AWS HVAC weld population.

3.1.6 AWS Mechanical Equipment Supports
Weld Data. Figure A-17 presents the attribute
deviation rates (7.92% of the total) for the AWS
mechanical equipment supports sampled and
examined in the general plant population.

3.2 ASME Section III Weld Data

There were 401 weld examinations by visual,
magnetic particle, or liquid penetrant methods. Of
the welds examined, 81 %a were found to be in com-
pliance with the examination acceptance criteria.
The majority of the reported deviations (71 of 79)
were minor local deviations from the ASME provi-
sions of NX-4420. Each of these deviations was
found to be acceptable, based on demonstrated
compliance with the ASME design criteria of
Article NX-3000 accounting for the reported con-
dition. Based on worst case load combinations, the
ASME components evaluated by a stress analysis
had an average calculated stress of 34.6% of code
allowable. Of these components, 89% have calcu-
lated stress values of less than 65% of the code
allowable.

As evident from these results, the plant ASME
components generally have considerably more mar-
gin of safety designed into them than required to
accommodate the found types of deviant condi-
tions. The other eight reported surface conditions
were apparent deviations from the ASME code
acceptance criteria, article NX-5000. All of these
conditions were evaluated using the DOE/WEP
characterization procedure to determine relevancy;
that is, in accordance with the ASME, Paragraphs
NX-5341 and NX-5351. The reported conditions
were determined to be nonrelevant.

ASME pipe lugs and ASME Class MC compo-
nents have not been included in the inspection data
presentations. Lug welds and ASME Class MC
components are to be evaluated in accordance with
the applicable TVA corrective plans that have been
concurred with by the DOE/WEP (summarized in
Appendix C, numbers 1 and 7).

a. After the elimination of arc strike, porosity, surface slag, or
weld spatter attributes.



3.2.1 Small Bore Pipe Weld Data. The visual
examination attribute deviation rates for the ASME
small bore pipe are shown on Figure A-18. Figure A-18
(a) shows the percent deviant for each attribute
inspected. Figure A-i 18 (b) represents percent of accept-
able and deviant attributes (2.55% of the total) and
tabulation of the percent of each deviant attribute rela-
tive to the total deviant attributes.

Nondestructive examination results for small bore
pipe evaluated are shown in Table 18.

Engineering evaluations were performed on
welds with deviant attributes. All welds evaluated
were determined to be in compliance with the
code.

3.2.2 Large Bore Pipe Weld Data. The visual
examination attribute deviation rates for the
ASME large bore pipe are shown in Figure A-19.*Figure A-19 (a) shows the percent deviant for each
attribute inspected. Figure A- 19 (b) represents per-
cent of acceptable and deviant attributes (6.22%o of
the total) and tabulation of the percent of each
deviant attribute relative to the total deviant attrib-
utes. Nondestructive examination results for large
bore pipe evaluated are shown in Table 19.

Welds with radiographic NDE deficiencies are
included in the TVA corrective action plan (sum-
marized in Appendix C, No. 3), and engineering
evaluations were performed on all other welds with

Table 18. ASMVE Section III small bore
pipe NDE results

Number Total Number of
Type of NDE Deviant Welds Examined

Dye Penetrant 6 124
Magnetic Particle 0 0
Ultrasonic 0 0
Radiographic 1 1

Table 19. ASMVE Section III large bore pipe
NDE results

Number Total Number of
Type of NDE Deviant Welds Examined

Dye Penetrant 2 45
Magnetic Particle 3 15
Ultrasonic 0 1
Radiographic 8 28

deviant attributes. Those welds evaluated were
determined to be in compliance with the Code.

3.2.3 Other ASME Weld Data. There were 29
ASME mechanical equipment support welds exam-
ined. In the 29 that were examined, no deviations
were found. Because these welds are not piping
welds, they are not considered with other ASME
welds when discussing the ASME aggregate data in
Subsection 3.2.4.

3.2.4 Combined Weld Data. Figure A-20 shows
the combined ASME Section III visual examina-
tion attribute deviation rates. Figure A-20 (a) rep-
resents the percent deviant for each attribute
inspected. Figure A-20 (b) represents percent of
acceptable and deviant attributes (4.34% of the
total) and tabulation of the percent of each deviant
attribute relative to the total deviant attributes.
Nondestructive examination results for all ASME
components evaluated are shown in Table 20.

3.3 ASME Section ViII Weld Data

The ASME Section VIII 14 welds examined by
WEP consisted of 64 welds made on the stainless
steel fuel pit liner plates. Figure A-21 (a) shows the
percent deviant for each visually examined attrib-
ute. Figure A-21 (b) represents percent of accept-
able and deviant attributes (3.09% of the total) and
tabulation of the percent of each deviant attribute
relative to the total deviant attributes.

Engineering evaluations were performed on
welds with deviant attributes. All welds evaluated
were determined to be in compliance with the appli-
cable code.

Table 20. Combined ASMVE Section III
NDE results

Number Total Number of
Type of NDE Deviant Welds Examined

Dye Penetrant 8 169
Magnetic Particle 3 15
Ultrasonic 0 1
Radiographic 9 29



3.4 ANSI 1331.1 and 1331.5 Weld
Data

As a result of the visual examinations of the
174 welds, 20 were reported as having deviations.a
An evaluation of each of the reported deviant welds
was performed and, in all cases, the reported condi-
tion was found to be acceptable. Based on worst
case load combinations, the ANSI piping welds
evaluated by a stress analysis had an average calcu-
lated stress of 23.4% of Code allowable. One com-
ponent had a calculated stress of 87%' of Code
allowable; the remainder of components had calcu-
lated stress values, accounting for the reported con-
ditions, of less than 60% of Code allowable. The
ANSI piping components had a sufficient margin
of safety designed into them to accommodate the
minor local deviations reported by the DOE/WEP
examinations.

The ANSI B3 1.1 and B31.5 15 code piping welds
represented the general plant weld population and
previously identified potential problem areas. Fig-
ure A-22 (a) shows the percent deviant for each
attribute inspected. Figure A-22 (b) represents per-
cent of acceptable and deviant attributes (8.90% of
the total) and tabulation of each deviant attribute
relative to the total deviant attributes.

3.5 Geographic Area Weld Data

Approximately 15,000 welds representing the
plant population of AWS welds were separated into
the 10 distinct geographic areas listed below.

I1. Control Building
2. Auxiliary Building
3. Intake Pump Station
4. Diesel Generator Buildings (2 buildings)
5. Yard Area
6. Reactor Building
7. North and South Valve Rooms
8. Unit 1 Annulus-area between the con-

tainment liner and building wall
9. Additional Equipment Building
10. Condensate Demineralizer Waste Evapo-

ration Building.

a. Deviations do not include arc strike, porosity, surface slag,
and weld splatter attributes.

Figure A-23 shows the percentage of deviant
welds in each of the 10 areas; as well as the percent-
age, by area, of the total welds inspected.

The number of acceptable and deviant welds for
each area was compared to the combined number of
acceptable and deviant welds for the other nine areas.
The results of these comparisons revealed no signifi-
cant differences except in two areas (Diesel Generator
Buildings and North/South Valve Rooms). The DOE/
WEP determined that 92% of the deviant welds in the
Diesel Generator buildings were present on civil/
structural or instrumentation and control components
fabricated before February 198 1. This data parallels the
findings in Subsection 3.7 where higher deviation rates
were noted in welds fabricated before February 198 1.

In the North and South Valve Room Area, two
factors combine to produce or indicate the higher
deviation rates: (a) components were welded before
February 1981; (b) components were reinspected
by the DOE/WEP to a more stringent code than
NCIG-O 1. 16 The components are in an area where
the TVA has committed to conduct further
evaluations a

3.6 Designated Safety System
Weld Data

Figure A-24 (a) represents primary safety system
welds showing the percent deviant of each attribute
visually inspected. Figure A-24 (b) represents per-
cent of acceptable and deviant attributes (5.83%0/ of

the total) and tabulation of each deviant attribute
relative to the total deviant attributes. The NDE
results for ASME piping components evaluated in
the primary system are shown in Table 21.

Figure A-25 (a) represents secondary safety system
welds showing the percent deviant of each attribute vis-
ually inspected. Figure A-25 (b) represents percent of
acceptable and deviant attributes (5.76%' of the total)
and tabulation of each deviant attribute relative to the
total deviant attributes. NDE results for ASME piping
components evaluated in the secondary system are
shown in Table 22.

The DOE/WEP has concluded that a compari-
son of the visual reinspection results for welds in
the primary and secondary safety systems shows no
significant difference in the weld deviation rates.

a. Craig Lundin letter to Frank Fogarty, "Watts Bar Nuclear
Plant Unit I-North and South Valve Room Structural Steel,"
CDL87101470, October 14, 1987.



Table 21. Primary safety system NDE
results

Number Total Number of
Type of NDE Deviant Welds Examined

Dye Penetrant 6 146
Magnetic Particle 3 14
Ultrasonic 0 0
Radiographic 8 25

Table 22. Secondary safety system NDE
results

Number Total Number of
Type of NDE Deviant Welds Examined

Dye Penetrant 2 23
Magnetic Particle 01
Ultrasonic 01
Radiographic 1 4

3.7 ASMVE Section III Class 1, 2,
and 3 Weld Data

The ASME Code Section III weld data piping was
subdivided by Classes 1, 2, and 3 components.

No visual discrepancies were found for Class I pip-
ing. Figures A-26 and A-27 show the attribute devia-
tion rates for the Class 2 and the Class 3 piping,
respectively. For Class 2 piping Figure A-26 (a) shows
the percent deviant of each attribute visually inspected.
Figure A-26 (b) represents percent of acceptable and
deviant attributes (2.74% of the total) and tabulation
of the percent of each deviant attribute relative to the
total deviant attributes. For Class 3 piping Figure A-27
(a) shows the deviation rates for each attribute visually
inspected. Figure A-27 (b) represents percent of accept-
able and deviant attributes (6.05% of the total) and
tabulation of the percent of each deviant attribute rela-
tive to the total deviant attributes. The NDE results for
Classes 1, 2, and 3 components examined are shown in
Table 23.

The Class 1 and Class 2 welds with radiographic
NDE deficiencies are included in the TVA correc-
tive action plan (summarized in Appendix C,
No. 3). The DOE/WEP has concluded there is no
marked difference in the Class 2 and Class 3 devia-
tion rates.

3.8 Time Period Related Data

Deviation rates are presented by time period for
AWS welding showing before and after February
1981 reinspection results in Figures A-28 through
A-35. Figures A-28, A-29, A-30, and A-31 shows
by time period, the deviation rate for each attribute
inspected. Figures A-32, A-33, A-34, and A-35
shows by time period the percent of deviant attrib-
utes relative to the total number of deviant attrib-
utes found. The DOF/WEP concludes that there is
marked improvement in the weld quality of civil!
structural, instrumentation and control, and elec-
trical supports fabricated after February 1981. No
marked difference was noted in the deviant weld
attribute rates for AWS HVAC supports; however,
the deviation rates for HVAC supports were rela-
tively low. Pipe supports were 100% reinspected
aft er the programmatic changes were effected; con-
sequently time period data is not applicable. The
improvements in weld quality were caused in part
by several major programmatic changes that culmi-
nated in early 1981. The major areas of change
included a separation of the quality assurance!
quality control organization as an independent
department from construction; welder requalifica-
tions; and upgraded inspector training and certifi-
cation.

3.9 Radiographic NDE Data

The DOE/WFP reviewed 100% of the radio-
graphic film for the 2689 welds requiring radiogra-
phy. Of these 2689, there were 287 rejected for one
or more of the attributes listed in Table 24.

Of the 287 welds, 69 of these were rejected for
film artifacts and/or problems with radiographic
technique. There were instances where film densi-
ties and geometric unsharpness did not meet
ASME Code requirements. These cases were deter-
mined to be insignificant and did not affect film
interpretation, a

The DOF/WEP has concluded that the deviant
welds evaluated will meet the applicable Final
Safety Analysis Report (FSAR) construction code
upon completion of the TVA-committed. corrective
action (summarized in Appendix C, No. 3).

a. William S. Burkie letter to K. G. Therp, "Final Report,
Radiographic Film Review, Groups A, B. and 1000,"
August 20, 1986.



Table 23. ASMVE Section III Class 1, 2, and 3NDreut

Class 1

Number
Deviant

Dye penetrant
Magnetic particle
Ultrasonic
Radiographic

Total
Number
of Welds

Examined

16
0
0
4

3.10 Miscellaneous Weld Data

3.10.1 Missing Weld Data. All missing welds
identified from plant reinspection records were
classified into one of the following major
categories:

Civil/Structural Supports
Electrical Supports
Instrumentation and Control Supports
Pipe Supports
HYAC Supports
Mechanical Equipment Supports.

Table 24. Radiographic NDE results by
attribute

Attribute

Porosity
Incomplete penetration
Slag
Cracks
Lack of fusion
Surface defect
Convexity
Concavity
Radiographic
technique
Missing film
Film artifact
Burn through

Number
Deviant

20
27
19
22

135
5
7
9

48
13
8

Class 2

Total
Number

Number of Welds
Deviant Examined

Class 3

Number
Deviant

2
3
0
0

Total
Number
of Welds
Examined

42
14
0
0

For the major classification categories, as shown
in Table 25, each weld was assigned to a subcate-
gory identifying the cause for the weld to be
missing.

The text below describes the subcategories to
which missing welds were assigned and explains in
general how these deviations occurred.

Subcategory Description

1 . Unspecifed Welds
A weld that is required by the design draw-
ing but not installed in the location identi-
fied by the drawing. Unspecified welds
were not normally examined or evaluated
by WEP but were taken into consideration
on a case by case basis for the purpose of
engineering evaluation.

2. Missing Welds Caused by Drawing Errors
Missing welds caused by drawing errors
were identified when the drawing inaccu-
rately specified weld symbols, details,
and/or general notes. An example of this is
welds identified as missing as the result of
detailing a weld in two places when in actu-
ality the design allows for its application in
only one place.

3. Missing Welds Caused by Interpretation
Errors
Missing welds were also identified when
the field condition did not accurately
reflect the requirements of the design
drawings. This was caused in part by mis-
interpretation or ambiguity because of
inexplicit -weld symbology and/or dfawing
notes. An example of this is the use of the
weld symbology associated with typical

NDE results



Table 25. Missing weld data

Major Categories and Number of Missing Welds

Missing

Unspecified
Drawing Error
Interpretation
Missing Member
Configuration
No Identified

Cause
Total

Number of
Welds missing
in Samples (0/)

Civil/
Structural
Supports

Electrical
Supports

Instrumentation
and Control

Supports
Pipe

Supports

Mechanical
HVAC Equipment

Supports Supports

166 30 7 23 15 4

0.49

welds. This weld symbol designates a typi-
cal weld by placing the word typical in the
tail of the symbol. This could be inter-
preted as either any similar joint configu-
ration on the total assembly or as only the
specific view depicted on the drawing.

4. Welds Missing Caused by Missing
Members
Missing welds were also identified when
the as-constructed geometry of an assem-
bly differed from the configuration speci-
fied on the design drawing because of the
omission of a member or subassembly. An
example is where the configuration of the
component differed from the detail on the
drawing. Therefore, welds were noted as
missing because of the fact the assemblies/
members were not installed.

5. Missing Welds Caused by Configuration
Missing welds were further identified when
the configuration or field geometry does
not allow the weld to be installed because
of accessibility. An example is a configura-
tion change being required in order to
maintain a required clearance between
components (as required by a general
note); however, the as-constructed config-
uration is changed from the as-designed
configuration so that the required welds
are omitted.

6. Missing Welds No Identified Cause
The WEP investigated all cases of missing
welds. Welds not assigned to one of the
above subcategories were classified as
missing no identi/ed cause because WEP
could not determine the cause for the weld
to be missing.
Reinspection results for missing welds are
shown in Table 25. The components with
missing welds were subjected to detailed
engineering evaluations to determine
whether the condition would adversely
affect the capability of the component to
perform its intended function. It was
determined that with one exception the
affected connections have sufficient load-
carrying capacity to be in compliance with
the applicable codes. The exception has
been addressed by a TVA-committed cor-
rective action plan (summarized in Appen-
dix C, No. 4).

3.10.2 Cracked Weld Data. This section
presents the results of evaluating cracked welds
identified by the DOE/WEP through plant exami-
nation. The DOE/WEP evaluated 38 special and
specific groups and 12 general plant groups for vis-
ual detection of cracks. The combined special and
specific groups were visually examined for cracks
on 6660 different occasions and nine deviant welds



were detected, for a reject rate of 0. 1407. The com-
bined general groups were visually examined for
cracks on 6823 different occasions and 16 deviant
welds were detected, for a reject rate of 0.23%W. The
combination of all 13,483 welds were visually
examined for cracks, and the total of 21 deviant
welds (4 deviant welds are duplicates between a spe-
cial and a general group) represents an overall reject
rate of 0. 16%. The DOF/WEP considers this to be
an insignificant number of deviations in that the
cracks were minor in nature. In addition, character-
ization was performed on 12 of these welds to
determine the extent of these deviations. During
characterization, all the deviations were removed
by light surface grinding and did not require any
repair or rework. The remaining nine AWS welds
did not require characterization and were deemed
suitable for service without further evaluation in
accordance with the applicable code.a

The DOE/WEP also utilized NDE (MT, PT) for
reinspection evaluations where required by the
applicable code. Of the 611 welds examined by MT
or PT, 4 (0.6507) were determined to be cracked.
Two of these were also detected visually and were
discussed and dispositioned previously. The
remaining two were characterized to determine the
extent of the indications and were removed by light
grinding and did not require any repair or rework.
These welds were subsequently determined to be
acceptable in accordance with the applicable code.
After the above dispositioning, there are no
remaining cracks on ASME welds as found by vis-
ual, MT, and PT inspections and all remaining
AWS indications are Code acceptable.

The DOE/WEP also reviewed 10007 of the TVA
radiographs as part of the reinspection effort. This
effort covered the review of radiographic film for
2689 welds. Of these 2689, there were 22 (0.82%)
that were rejected for cracks. All these deviations
are covered by the TVA radiography corrective
action plan (summarized in Appendix C, No. 3).
The DOE! WEP has concurred with this corrective
action plan and has concluded that the populations
of ASME Code piping associated with radio-
graphic examinations will be in compliance with
the FSAR committed codes upon completion of
this corrective action.

a. In welds governed by AWS criteria, cracks may be acceptable
if assessed by engineering evaluation using a rational approach
with regard to the true influence of the crack size, orientation,
location, and potential for growth.

3.10.3 Weld Type Data. This section presents
the results of evaluating welds of a type different
from that specified by the design drawing. All weld
type deviations identified from the DOF/WEP
reinspection records were classified into one of the
following categories:

Civil/Structural Supports
Electrical Supports
Instrumentation and Control Supports
Pipe Supports
HVAC Supports.

For the major classification categories, as shown
in 'Fable 26, each weld was assigned to a subcate-
gory identifying the cause for the weld specified by
the drawing to differ from the weld type installed.

The text below describes the subcategories to
which weld type deviations were assigned and
explains in general how these deviations occurred.

Subcategory Description

1 . Configuration
Weld type deviations were caused when the
as-installed configuration of the compo-
nent differed from the configuration as
specified by the design drawing. The weld
as correctly specified on the design draw-
ing was replaced with a different type of
weld as required by the altered
configuration.

2. Drawing Errors
Weld type deviations were also noted when
the weld on the design drawing was incor-
rectly specified. A weld type compatible
with the design drawing configuration was
used in lieu of the incorrectly specified
design weld.

3. Interpretation Errors
Weld type deviations associated with inter-
pretation error occurred because of misin-
terpretation or multiple interpretations of
drawing notes or weld symbols.

Reinspection results for weld type deviations
found during examination are shown in Table 26.
The components with weld type deviations were
subjected to detailed engineering evaluations and
were determined to be in compliance with the appli-
cable codes.



Table 26. Weld type data

Major Categories and Number of Weld Type Deviations

Civil! Instrumentation
Structural Electrical and Control Pipe HVAC

__________ Supports Supports Supports Supports Supports

Configuration 124 62 2 8 2.4
Drawing Error 0 0 22 0 0
Interpretation
Error 12 35 4 0 16
Total 136 97 28 8 40

Number of
Weld Type
Deviations in
Samples (%V) 1.7 4.4 4.2 0.85 1.3
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APPENDIX A

WELD DATA (FIGURES A-1 THROUGH A-35)

The figures shown here represent the results of
visual weld examinations performed by the

DOE/WEP at WBNP Unit 1. Figures A-1 through
A-22 represent visual examination weld data for
welds fabricated to the AWS code and reinspected
to the NCIG-01 criteria, ASME welds, and ANSI
welds. Figure A-23 represents visual examination
weld data by plant geographic area. Figures A-24
and A-25 represent visual examination weld data
for the primary and secondary safety system welds.
Figures A-26 and A-27 represent visual examina-
tion weld data for ASME Code Section 1II, Class 2
and Class 3 piping welds. Figures A-28 through A-
35 represent the visual examination weld data for
welds fabricated to the AWS code and reinspected

to the NCIG-01 criteria. The data for these welds
have been sorted according to the date of fabrica-
tion; pre/post-February 1981.

NOTES:

1. Welds reinspected to the NCIG-01 criteria were
not denoted as deviant for arc strikes if cracks
were not present in the affected area.

2. Welds were reinspected for those attributes
applicable to the weld types (e.g., fillet, full
penetration). Therefore, all welds were not
inspected for all the attributes listed on the
applicable figure.



Combined AWS Weld Data
20 Attribute Legend

18 1. Crack
2. Weld size

16 -- o) 3. Incomplete fusion
16 4. Overlap
M• 5. Underfilled craters

14 - 6. Weld profile
7. Undercut

12 8. Porosity
9. Weld length and

10 location
>10. Arc strikes
O 8 11. Surface slag and

(0 weld spatter
6 '0 U)

4
Lqto

0) N 0

0 --
1 2 3 4 5 6 7 8 9 10 11

(a)

* Deviant (%) = Number of times attribute deviant x 100
Number of times attribute examined

Notes:
1. Data represented is for visual. 3. Total number of welds

examinations inspected, 15,053

2. Percent of welds deviant is
18.00%, excluding welds
deviant for surface slag
and weld spatter only C7 4773

Figure A-1. Visual examination weld data for the six AWS component classifications show views: (a) percent deviant
for each attribute inspected and (b) percent of acceptable and deviant attributes and tabulation of the
percent of each deviant attribute relative to the total deviant attributes.



Combined AWS Weld Data
(cont'd)

Percent of each deviant attribute relative
to total of deviant attributes

Cracks ............................... 0.55

AcceptableOverlap ............................. 3.02

accetaibltes Undercut............................. 3.32
attibtes8 % Incomplete fusion ................. 4.82

9.8Porosity ............................. 0.07

Arc strikes.......................... 0.00
Deviant Weld size........................... 37.40
attributes (%) Underfilled craters ................ 1.00
2.82 Weld profile........................ 20.47

Weld length and location......14.86
Surface slag and weld spatter 14.49

(b)

Devint atriutesM =Total No. of deviant attributes x10
* Dviat atriute (% =Total No. of attributes examinedX10

**No. of times attribute deviantx10

Total No. of deviant attributes C7 4508

Figure A-i. (continued).



AWS Civil/Structural General Weld Groups Data
20 Attribute Legend

1. Crack1o 2. Weld size
16 -3. Incomplete fusion
16 4. Overlap

5. Underfilled craters
14 6. Weld profile

7. Undercut
-12 8. Porosity

9. Weld length and> 1u location
So10. Arc strikes

0 11. Surface slag and8 •
weld spatter

6 0'

4
Co-

0 0L2 0-

1 2 3 4 5 6 7 8 9 10 11

(a)

'Deviant (%) = Number of times attribute deviant X 100
Number of times attribute examined

Notes:
1. Data represented is for visual 3. Total number of welds

examinations inspected, 3,028

2. Percent of welds deviant is
19.85%, excluding welds
deviant for surface slag
and weld spatter only C7 4774

Figure A-2. Visual examination weld data for AWS civil/structural general weld group components show views:
(a) percent deviant for each attribute inspected and (b) percent of acceptable and deviant attributes and
tabulation of the percent of each deviant attribute relative to the total deviant attributes.



AWS Civil/Structural General Weld Groups Data
(cont'd)

Percent of each deviant attribute relative

to total of deviant attributes

Cracks.............................. 1.56

Acceptable Overlap .............................. 1.32
attributesUndercut............................. 3.59

attibtes7 % Incomplete fusion................. 2.40
Porosity ............................. 0.00
Arc strikes ......................... 0.00

Deviant Weld size .......................... 43.35
attributes (% * Underfilled craters ................ 0.72
.2.63 Weld profile........................ 13.05

Weld length and location......20.60
Surface slag and weld spatter 13.41

(b)

Devian attrbutes Total No. of deviant attributes x10
Total No. of attributes examinedX10

SNo. of times attribute deviantX10
Total No. of deviant attributes C7 4509

Figure A-2. (continued).



AWS Civil/Structural Special and Specific Weld 'Groups Data

20 Attribute Legend
1. Crack

18 V2. Weld size
3. Incomplete fusion

16 4. Overlap
5. Underfilled craters

14 6. Weld profile
7. Undercut

a'12 
8. Porosity
9. Weld length and

10 1.location

8 11. Surface slag and
to weld spatter

6 '
0)

C!

2' 0 0 0
6 0

1 2 3 4 5 6 7 8 9 10 11

(a)

Devan (% -Number of times attribute deviant x 100
Number of times attribute examined

Notes:
1. Data represented is for visual 3. Total number of welds

examinations inspected, 4,798

2. Percent of welds deviant is
20.47%, excluding welds C7 4775

deviant for surface slag
and weld spatter only

Figure A-3. Visual examination weld data for AWS civil/structural special and specific weld group components show

views: (a) percent deviant for each attribute inspected and (b) percent of acceptable and deviant

attributes and tabulation of the percent of each deviant attribute relative to the total deviant attributes.



AWS Civil/Structural Special and Specific Weld Groups Data
(cont'd)

Percent of each deviant attribute relative
to total of deviant attributes

Cracks .............................. 0.41
AcceptableOverlap.............................. 4.05

actetaibltes Undercut.............................. 2.26
attibtes0 % Incomplete fusion ................. 7.07

Porosity.............................. 0.14
Arc strikes.......................... 0.00

Deviant Weld size........................... 34.93
attributes () Underfilled craters ................ 0.62
3.60 Weld profile ........................ 23.61

Weld length and location........ 11.05
Surface slag and weld spatter 15.86

(b)

Devan atri . te (% =Total No. of deviant attributes x10
*~ ev~nt ttrbuts () =Total No. of attributes examinedX10

* No. of times attribute deviant

Total No. of deviant attributes x 0 C7 4810

Figure A-3. (continued).



AWS Civil/Structural Combined Weld Groups Data
20 Attribute Legend

18 - 1. Crack
18 2. Weld size

3. Incomplete fusion
16 -4. Overlap

5. Underfilled craters
14 6. Weld profile

7. Undercut
be 12 8. Porosity

9. Weld length and
10o location

10. Arc strikes
11. Surface slag and0 M weld spatter

4

1 2 3 4 5 6 7 8 9 10 11

(a)

Deviant (%) = Number of times attribute deviant x 100
Number of times attribute examined

Notes:
1. Data represented is for visual 3. Total number of welds

examinations inspected, 7,826

2. Percent of welds deviant is
20.23%, excluding welds
deviant for surface slag
and weld spatter only C7 4776

Figure A-4. Visual examination weld data for all AWS civil/structural weld group components show views:
(a) percent deviant for each attribute inspected and (b) percent of acceptable and deviant attributes and
tabulation of the percent of each deviant attribute relative to the total deviant attributes.
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AWS Civil/Structural Combined Weld Groups Data
(cont'd)

Percent of each deviant attribute relative

to total of deviant attributes *

Cracks ....................................... 0.83
Acceptable Overlap ....................................... 3.05
attributes (%) Undercut ....................................... 2.75
atbt96.83 Incomplete fusion ...................... 5.37

Porosity ....................................... 0.09
Arc strikes .................................. 0.00

.Deviant Weld size .................................... 38.00
attributes (%) °  Underfilled craters ..................... 0.65
3..17 Weld profile ................................ 19.76

Weld length and location ......... 14.53
Surface slag and weld spatter 14.97

(b)

Total No. of deviant attributes
Total No. of attributes examined x 100

*e* No. of times attribute deviant

Total No. of deviant attributes c7 4811

Figure A-4. (continued).

A-I1



AWS Pipe Supports General Weld Group Data
5.0 Attribute Legend

M 1. Crack
4.5 -- 2. Weld size

3. Incomplete fusion
4.0 4. Overlap

5. Underfllled craters
3.5 6. Weld profile

7. Undercut
z' 3.0 8. Porosity

9. Weld length and
,2.5 - location"2 10. Arc strikes

11. Surface slag and0. 2.0 - 0weld spatter
1.5 -

1.0 N N

0.5 00 0 o0C 0 d00 0 0 0

0.0 -
.

1 2 3 4 5 6 7 8 9 10 11

(a)

Number of times attribute deviant x 100• Deviant (%) =
Number of times attribute examined

Notes:
1. Data represented Is for visual 3. Total number of welds

examinations inspected, 316

2. Percent of welds deviant is
8.54%, excluding welds
deviant for surface slag C7 4777
and weld spatter only

Figure A-5. Visual examination weld data for AWS pipe supports general weld group components show views:
(a) percent deviant for each attribute inspected and (b) percent of acceptable and deviant attributes and
tabulation of the percent of each deviant attribute relative to the total deviant attributes.
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AWS Pipe Supports General Weld Group Data
(cont'd)

Percent of each deviant attribute relative
to total of deviant attributes

Cracks.............................. 0.00

AcceptableOverlap ............................. 0.00
accetaibltes Undercut............................. 4.35
att9btes1 % Incomplete fusion ................. 0.00

9.1Porosity ............................. 0.00
Arc strikes.......................... 0.00

Deviant Weld size........................... 43.48
attributes ()Underfilled craters ................ 0.00
0.69 Weld profile........................ 30.43

Weld length and iocation ....... 17.39
Surface slag and weld spatter 4.35

(b)

Devint atriutesM -Total No. of deviant attributes X10
*~ ev~nt ttrbuts () =Total No. of attributes examinedX10

* No. of times attribute deviant

Total No. of deviant attributes X10C7 4812

Figure A-5. (continued).
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AWS Pipe Supports Special and Specific Weld Groups Data
8 o Attribute Legend

0 1. Crack

7 2. Weld size
3. Incomplete fusion

6 4. Overlap5. Underfilled craters
6. Weld profile

•5 7. Undercut
8. Porosity
9. Weld length and

S4 location
10. Arc strikes
11. Surface slag and

03 weld spatter

2 a

1 V) • •o0 U o
0 0 0

0-0
1 2 3 4 5 6 7 8 9 10 11

(a)

Deviant (%) Number of times attribute deviant x 100
Number of times attribute examined

Notes:
1. Data represented Is for visual 3. Total number of welds

examinations Inspected, 630

2. Percent of welds deviant Is
10.79%, excluding welds
deviant for surface slag
and weld spatter only C7 4778

Figure A-6. Visual examination weld data for AWS pipe supports special and specific weld group components show
views: (a) percent deviant for each attribute inspected and (b) percent of acceptable and deviant
attributes and tabulation of the percent of each deviant attribute relative to the total deviant attributes.
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AWS Pipe Supports -Special and Specific Weld Groups. Data
(cont'd)

Percent of each deviant attribute relative
to total of deviant attributes-~

Cracks.............................. 0.00

AcceptableOverlap.............................. 1.43
accetaibutes Undercut ............................. 1.43
attibte81 % Incomplete fusion ................. 2.86

Porosity ............................. 0.00
Arc strikes.......................... 0.00

Deviant Weld size........................... 58.57
attributes () Underfilied craters ................ 0.00
1.19 Weld profile........................ 21.43

Weld length and location......10.00
Surface slag and weld spatter 4.28

(b)

Total No. of deviant attributes

*' evint ttrbuts () =Total No. of attributes examinedX10

SNo. of times attribute deviantx10
Total No. of deviant attributes 10C7 4813

Figure A-6. (continued).
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AWS Pipe Supports Combined Weld Groups Data
8 Attribute Legend

1. Crack
7 c 2. Weld size

3. Incomplete fusion0 4. Overlap
6 5. Underfilled craters

6. Weld profile
7. Undercut5 8. Porosity
9. Weld length and

-4 location
10. Arc strikes

W 11. Surface slag and
0 3 .weld spatterC4

2 o
N

N 0 0)
0 Ca 0 0[1

o ; 6;
1 2 3 4 5 6 7 8 9 10 11

(a)

Deviant (% Number of times attribute deviant X 100
Number of times attribute examined

Notes:
1. Data represented Is for visual 3. Total number of welds

examinations inspected, 946

2. Percent of welds deviant Is
9.94%, excluding welds
deviant for surface slag
and weld spatter only C7 4779

Figure A-7. Visual examination weld data for all AWS pipe supports weld group components show views: (a) percent
deviant for each attribute inspected and (b) percent of acceptable and deviant attributes and tabulation
of the percent of each deviant attribute relative to the total deviant attributes.
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AWS Pipe Supports Combined Weld Groups Data
(cont'd)

Percent of each deviant attribute relative
to total of deviant attributes -

Acceptable
attributes (%)

.98.99

Deviant Weld size ..................................
attributes (%) Underfilled craters ...................
1.01 Weld profile ..............................

Weld length and location .......

Surface slag and weld spatte

(b)

Total No. of deviant attributes
Deviant attributes M% =Total No. of attributes examined x 100

No. of times attribute deviant

Total No. of deviant attributes

Figure A-7. (continued).

C7 4814

A-17

Cracks ....................................... 0.00
Overlap .................... 1.08
Undercut ................... 2.15
Incomplete fusion ...................... 2.15
Porosity ....................................... 0.00
Arc strikes .................................. 0.00

..54.830 0.00
23.66
11.83

r 4.30



AWS I&C Supports General Weld, Groups Data
20 Attribute Legend

18 1. Crack
2. Weld size
3. Incomplete fusion4. Overlap
5. Underfilled craters

14 6. Weld profile
7. Undercut

S12 8. Porosity
9. Weld length and

C 10 location
.0 10. Arc strikes> 8 o) 11. Surface slag and

N weld spatter
6

4" (0
co N

2) 0 0
66
0 6 ; 00 0-

1 2 3 4 5 6 7 8 9 10 11

(a)

* Deviant (%) = Number of times attribute deviant x 100
Number of times attribute examined

Notes:
1. Data represented Is for visual 3. Total number of welds

examinations inspected, 540

2. Percent of welds deviant is
18.33%, excluding welds
deviant for surface slag
and weld spatter only c7 4780

Figure A-8. Visual examination weld data for AWS I&C supports general weld group components show views:
(a) percent deviant for each attribute inspected and (b) percent of acceptable and deviant attributes and
tabulation of the percent of each deviant attribute relative to the total deviant attributes.
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AWS I&C Supports General Weld Groups Data
(cont'd)

Percent of each deviant attribute relative

to total of deviant attributes o

Cracks ....................................... 1.82

Acceptale Overlap ....................................... 1.82

attributes Undercut ....................................... 9.09

98.03 Incomplete fusion ...................... 1.82
Porosity ....................................... 0.00
Arc strikes .................................. 0.00

Deviant Weld size .................................... 24.54
attributes (%)* Underfilled craters ..................... 0.91
1.97 Weld profile ................................ 24.55

Weld length and location ......... 30.00
Surface slag and weld spatter 5.45

(b)

Total No. of deviant attributes
Deviant attributes () Total No. of attributes examined x 100

**" No. of times attribute deviant x 100
Total No. of deviant attributes 10C7 4815

Figure A-8. (continued).
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AWS I&C Supports Special Weld Group Data
20 Attribute Legend

1. Crack
18 -2. Weld size

3. Incomplete fusion
4. Overlap
5. Underfilled craters

14 - 6. Weld profile
7. Undercut

F 12 - 8. Porosity
., •9. Weld length and

locationc 10 10. Arc strikes
8 © 11. Surface slag and

weld spatter

4
0 0 0 0 0 0 0 0

2 0 0 0 0 0 0 0
0 1 6 6 6 1 C

1 2 3 4 5 6 7 8 9 10 11

(a)

Deviant (%) Number of times attribute deviant X 100
Dv Number of times attribute examined

Notes:
1. Data represented is for visual 3. Total number of welds

examinations inspected, 156

2. Percent of welds deviant is
17.95%

C7 4781

Figure A-9. Visual examination weld data for AWS I&C supports special weld group components show views:
(a) percent deviant for each attribute inspected and (b) percent of acceptable and deviant attributes and
tabulation of the percent of each deviant attribute relative to the total deviant attributes.
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AWS l&C Supports Special Weld Group Data
(c~ont'd)

Percent of each deviant attribute relative
to total of deviant attributes

Acceptabie
attributes(%
91.35

Deviant Weid size ........................
attributes () Underfilied craters..............
/ .5Weld profile.....................

Weld length and iocation....
Surface slag and weld spatti

(b)

-Devant ttriutes(%) Total No. of deviant attributes x10
() Total No. of attributes examinedX10

No. of times attribute deviant
Total No. of deviant attributes

x 100
C7 4816

Figure A-9. (continued).

A-2 1

Cracks.............................. 0.00
Overlap ............................. 0.00
Undercut............................. 0.00
Incomplete fusion................. 0.00,
Porosity ............................. 0.00
Arc strikes.......................... 0.00

.. 28.12
.. 0.00
.. 28.12
..43.76

r 0.00



AWS I&C Supports Combined Weld Groups Data
20 Attribute Legend

18 1. Crack
2. Weld size
3. Incomplete fusion

16 Overlap

o 5. Underfilled craters
14 -6. Weld profile

7. Undercut
12 8. Porosity

9. Weld length and
C10 location
.- 10. Arc strikes

8 - 11. Surface slag and
0 weld spatter

6

4 i 0

IT- 0~ 0-1
2.od d- 0 00 -

0 I i

1 2 3 4 5 6 7 8 9 10 11

(a)

*Deviant (%) - Number of times attribute deviant X 100
Number of times attribute examined

Notes:
1. Data represented is for visual 3. Total number of welds

examinations Inspected, 696

2. Percent of welds deviant is
18.25%, excluding welds
deviant for surface slag
and weld spatter only C7 4782

Figure A-10. Visual examination weld data for all AWS I&C supports weld group components show views:
(a) percent deviant for each attribute inspected and (b) percent of acceptable and deviant attributes and
tabulation of the percent of each deviant attribute relative to the total deviant attributes.
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AWS l&C Supports Combined Weld Groups Data
(cont'd)

Percent of each deviant attribute relative
to total of deviant attributes-~

Cracks.............................. 1.41

Acceptable Overlap.............................. 1.41
attributes ()Undercut............................. 7.04
97.61 Incomplete fusion ................. 1.41

Porosity ............................. 0.00
Arc strikes.......................... 0.00

Deviant Weld size .................o..........25.35
attributes (%) Underfilled craters ................ 0.70

2.9Weld profile........................ 25.35
Weld length and location.......33.10
Surface slag and weld spatter 4.23

(b)

Devint atriutes(%) Total No. of deviant attributes x10
Deviat atributs '' Total No. of attributes examinedX10

No. of times attribute deviant
Total No. of deviant attributes x 100.

Figure A-10. (continued).

C7 4817
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AWS Electrical Supports General Weld Groups Data
30 Attribute Legend

M• 1. Crack
co 2. Weld size

25 - N 3. Incomplete fusion
4. Overlap
5. Underfilled craters

20 6. Weld profile
7. Undercut
8. Porosity

N 9. Weld length and
-15 -o location

10. Arc strikes
>11. Surface slag and

0 -weld spatter

N

00 ! C.-
0 0, i N 0

0-
1 2 3 4 5 6 7 8 9 10 11

(a)

* Deviant (%) = Number of times attribute deviant x 100
Number of times attribute examined

Notes:
1. Data represented is for visual 3. Total number of welds

examinations inspected, 1,116

2. Percent of welds deviant is
27.78%, excluding welds
deviant for surface slag
and weld spatter only C7 4783

Figure A-I1. Visual examination weld data for AWS electrical supports general weld group components show views:
(a) percent deviant for each attribute inspected and (b) percent of acceptable and deviant attributes and
tabulation of the percent of each deviant attribute relative to the total deviant attributes.
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AWS Electrical Supports General Weld Groups Data
(cont-d)

Acceptable
attributes()
95.99

Deviant
attributes ()*
4.01

*'Deviant attributes M%

*SNo. of times attribute di

Percent of each deviant attribute relative
to total of deviant attributes-~

Cracks .... i......................... .0.00
Overiap ............................. 3.04
Undercut............................. 5.64
Incompiete fusion................. 3.25
Porosity ............................. 0.00
Arc strikes.......................... 0.00
Weld size........................... 33.41
Underfilied craters ................ 0.65
Weld profiie........................ 27.77
Weld iength and location......10.20
Surface siag and weld spatter 16.04

Total No. of deviant attributes
Total No. of attributes examined

x 100

Total No. of deviant attributes IU

Figure A-il. (continued).

A-25
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AWS Electrical Supports Special Weld Groups Data
30 Attribute Legend

,- 1. Crack
2. Weld size

25 • 3. Incomplete fusion
4. Overlap
5. Underfilled craters

20 6. Weld profile
2 7. Undercut

8. Porosity
9. Weld length and

S15 location
10. Arc strikes

* 11. Surface slag and
M' weld spatter

10 r,.

00
ED

0 N.

r 0 0 0
0 "-0

1 2 3 4 5 6 7 8 9 10 11

(a)

* Deviant ( = Number of times attribute deviant x 100
Number of times attribute examined

Notes:
1. Data represented is for visual 3. Total number of welds

examinations inspected, 1,093

2. Percent of welds deviant is
24.52%, excluding welds
deviant for surface slag
and weld spatter only C7 4784

Figure A-12. Visual examination weld data for AWS electrical supports special weld group components show views:
(a) percent deviant for each attribute inspected and (b) percent of acceptable and deviant attributes and
tabulation of the percent of each deviant attribute relative to the total deviant attributes.
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AWS Electrical Supports Special Weld Groups, Data
(cont'd)

Percent of each deviant attribute relative
to total of deviant attributes-~

Cracks .............................. 0.27

Acceptable Overlap.............................. 1.34
attributes(% Undercut .............................. 4.01
94.86 Incomplete fusion ................. 5.61

Deviant
attributes(%*
5.14

(b)

Devint atriutesM =Total No. of deviant attributes x10
Total No. of attributes examinedX10

No. of times attribute deviantx10
Total No. of deviant attributesX10

Figure A-12. (continued).

C7 4519

A-27

Porosity i............................ 0.00
Arc strikes ...... e................... e0.00
Weld size........................... 34.49
Underfilled craters ................ 0.00
Weld profile........................ 28.88
Weld length and location ....... 13.64
Surface slag and weld spatter 11.76



AWS Electrical Supports Combined Weld Groups Data
30 Attribute Legend

c0 1. Crack25 6 2. Weld size
25 3. Incomplete fusion

4. Overlap
5. Underfilled craters

20 6. Weld profile
7. Undercut
8. Porosity
9. Weld length and

15 co location
ao 10. Arc strikes

0 11. Surface slag and
10 weld spatter

N o 0 0=I
0 

V
o; 60 06

1 2 3 4 5 6 7 8 9 10 11

(a)

* Deviant (%) Number of times attribute deviant x 100
Number of times attribute examined

Notes:
1. Data represented is for visual 3. Total number of welds

examinations inspected, 2,209

2. Percent of welds deviant is
26.17%, excluding welds
deviant for surface slag
and weld spatter only C7 4785

Figure A-13. Visual examination weld data for all AWS electrical supports weld group components show views:
(a) percent deviant for each attribute inspected and (b) percent of acceptable and deviant attributes and
tabulation of the percent of each deviant attribute relative to the total deviant attributes.
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AWS Electrical Supports Combined Weld Groups Data
(cont'd)

Percent of each deviant attribute relative
to total of deviant attributes-~

Cracks.............................. 0.12

AcceptableOverlap .............................. 2.28
accetaibltes Undercut.............................. 4.91
attibte55 % Incomplete fusion ................. 4.31

Porosity ............................. 0.00
Arc strikes.......................... 0.00

Deviant Weld size........................... 33.89
attributes (% * Underfilled craters ................ 0.36

4.45 ~~Weld profile........................ 28.26
Weld length and location ....... 11.74
Surface slag and weld spatter 14.13

(b)

**Devant ttriutes Total No. of deviant attributes x10
*~ evint ttrbuts () =Total No. of attributes examinedX10

SNo. of times attribute deviantx10
Total No. of deviant attributes X10C7 4820

Figure A-13. (continued).
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AWS HVAC Supports General Weld Groups Data
5.0 Attribute Legend
4.5 _ 1. Crack

11 2. Weld size
4.0 3. Incomplete fusion

4. Overlap
3.5 5. Underfilled craters

6. Weld profile
* 3.0 7. Undercut30 -8. Porosity

N 9. Weld length and
,, 2.5 -locationC 10. Arc strikes
2.0 11. Surface slag and
1. weld spatter

o~co1.0 -C

0.5 0- IL 0 0
0.0

1 2 3 4 5 6 7 8 9 10 11

(a)

Deviant (%) Number of times attribute deviant x 100
Number of times attribute examined

Notes:
1. Data represented is for visual 3. Total number of welds

examinations inspected, 2,083

2. Percent of welds deviant is
6.39%, excluding welds
deviant for surface slag
and weld spatter only C7 4786

Figure A-14. Visual examination weld data for AWS HVAC supports general weld group components show views: (a)
percent deviant for each attribute inspected and (b) percent of acceptable and deviant attributes and
tabulation of the percent of each deviant attribute relative to the total number of deviant attributes
identified.
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AWS HVAC Supports General Weld Groups Data
(cont'd)

Percent of each deviant attribute relative
to total of deviant attributes

Cracks.............................. 0.00

AcetbeOverlap ............................. 8.45AcceptableUndercut............................. 3.29
attributes ()Incomplete fusion................. 10.80

9.6Porosity ...... ...................... 0.00

Arc strikes ....................... i...0.00
Deviant Weld size........................... 38.02
attributes () Underfilled craters ................ 0.94
0.94 Weld profile ........................ 3.29

Weld length and location ....... 13.61
Surface slag and weld spatter 21.60

(b)

Devian attrbutes Total No. of. deviant attributes x10
Total No. of attributes examinedX10

**No. of times attribute deviantx10
Total No. of deviant attributes 10C7 4821

Figure A-14. (continued).



AWS HVAC Supports Special and Specific Weld Groups Data
8 Attribute Legend

0 1. Crack
7 R 2. Weld size

3. Incomplete fusion
6 4. Overlap5. Underfilled craters

6. Weld profile
* 5 7. Undercut

I" . 8. Porosity
9. Weld length and

S4 location
2 10. Arc strikes

11. Surface slag and
S3 weld spatter

2

1 N CN4 0
o (% N

IN 0000
000 L. -

1 2 3 4 5 6 7 8 9 10 11

(a)

Deviant (%) = Number of times attribute deviant X 100D Number of times attribute examined

Notes:
1. Data represented is for visual 3. Total number of welds

examinations Inspected, 969

2. Percent of welds deviant is
11.97%, excluding welds
deviant for surface slag
and weld spatter only C7 4787

Figure A-15. Visual examination weld data for AWS HVAC supports special and specific weld group components
show views: (a) percent deviant for each attribute inspected and (b) percent of acceptable and deviant
attributes and tabulation of the percent of each deviant attribute relative to the total deviant attributes.
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AWS HVAC Supports Special and Specific Weld Groups Data
(cont'd)

Percent of each deviant attribute relative.
to total of deviant attributes o

Cracks .....................................
Overlap .....................................

Acceptable Undercut .....................................
attributes (%) Incomplete fusion ...................
98.28 Porosity .....................................

Arc strikes ...............................
Deviant Weld size .................................
attributes (%) Underfilled craters ..................
1.72 Weld profile .............................

Weld length and location ......
Surface slag and weld spatti

(b)

Total No. of deviant attributes
** Deviant attributes . = Total No. of attributes examined x 100

No. of times attribute deviant
Total No. of deviant attributes x 100

Figure A-15. (continued).
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0.00
1.16
2.31

... 1.16
0.00

... 0.00
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AWS HVAC Supports Combined Weld Groups Data
5.0 Attribute Legend

- 1. Crack-- t2. 
Weld size

3. Incomplete fusion4.0 - 4. Overlap
.55. Underfilled craters3.5 -6. Weld profile

7. Undercut.3.0 8. Porosity
r2 9. Weld length and

2.5 -i rlocation. IN10. Arc strikes> 211. 
Surface slag and€2 ,- weld spatter

1.5 - ,V

1.0 0(O C; 0

0.5 d9,o o1 0 0

0.0
1 2 3 4 5 6 7 8 9 10 11

(a)

Deviant (%) = Number of times attribute deviant X 100
Number of times attribute examined

Notes:
1. Data represented is for visual 3. Total number of welds

examinations Inspected, 3,052

2. Percent of welds deviant is
8.16%, excluding welds
deviant for surface slag
and weld spatter only C7 4788

Figure A-16. Visual examination weld data for all AWS HVAC supports weld group components show views:
(a) percent deviant for each attribute inspected and (b) percent of acceptable and deviant attributes and
tabulation of the percent of each deviant attribute relative to the total deviant attributes.
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AWS HVAC Supports Combined Weld Groups Data
(cont'd)

Percent of each deviant attribute relative

to total of deviant attributes

Cracks.............................. 0.00

Acceptable Overlap .............................. 5.18
attributes (%) Undercut............................. 2.85
98.82 Incomplete fusion................. .6.48

Porosity ............................. 0.00
Arc strikes.......................... 0.00

Deviant Weld size ................. 30.........M31
attributes (%) 'Underfilled craters ................ 0.78
1.18 Weld profile........................ 16.84

Weld length and iocation........ 9.33
Surface slag and weld spatter 28.23

(b)

Deviat atribues M Total No. of deviant attributes x10
Os ~v~Devan atribtes'' Total No. of attributes examinedX10

*'No. of times attribute deviant
Total No. of deviant attributes x 100 C7 4823

Figure A-16. (continued).
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AWS Mechanical Equipment Supports Weld Data

50 Attribute Legend
51. Crack

2. Weld size40 3. Incomplete fusion
4. Overlap

5. Underfilled craters
35 W a6. Weld profile

4 7. Undercut
a30- 8. Porosity

9. Weld length and
§ 25 location
-> 10. Arc strikes
ia20 11. Surface slag and

weld spatter
15-

10 0

6 6 000

0 -01
o  2 3 4 5 6 710m m m - 1 6

0" 2 3 4 5 6 7 8 9 1-''11

* Deviant (%) = Number of times attribute deviant x 100
Number of times attribute examined

Notes:
1. Data represented is for visual

examinations
3. Total number of welds

Inspected, 324

2. Percent of welds deviant is
46.91%

C7 4789

Figure A-17. Visual examination weld data for AWS mechanical equipment supports weld group components show
views: (a) percent deviant for each attribute inspected and (b) percent of acceptable and deviant
attributes and tabulation of the percent of each deviant attribute relative to the total deviant attributes.
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AWS Mechanical. Equipment Supports Weld Data
(cont'd)

Percent of each deviant attribute relative
to total of deviant attributes

Acceptable
attributes(%
92.08

Deviant Weld size........................
7 attributes(% Underfilled craters .............7 7.92 Weld profile......................

Weld length and location....
Surface slag and weld spatte

(b)

Deviat atribues M Total No. of deviant attributes x10
~ Dv~at atriute (% =Total No. of attributes examinedX10

No. of times attribute deviant
Total No. of deviant attributesX10

Figure A-17. (continued).

C7 4824
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Cracks.............................. 0.00
Overlap ............................. 3.50
Undercut............................. 2.33
Incomplete fusion ................. 1.95
Porosity ............................. 0.39
Arc strikes........................... 0.00

.. 54.48
.. 7.00
.. 3.11

.. 27.24
~r 0.00



ASMVE Code Section III Small Bore Pipe Weld Data
80

70

60

450

3 0
20

10

12 34 5

0 C

6 7

U!

I 0 000

8 9 10 11
Attribute

0 00 0
0 0 0~

12 13 14 15 16 17 18

Attribute Legend

1. Cracks (linear indications)
2. Overlap
3. Undercut
4. Lack of fusion
5. Incomplete penetration
6. Slag
7. Visible porosity
8. Weld spatter
9. Arc strikes

10. Coarse ripples
11. Grooves
12. Abrupt ridges
13. Valleys
14. Minimum section thickness
15. Taper
16. Maximum offset
17. Reinforcement
18. Fillet/socket weld size

Devint ) =No. of times attribute deviant 0Dev~nt () =No. of times attribute examined - 10

Notes:
1. Data represented Is for visual

examinations
2. Percent of welds deviant is 7.32%

excluding welds deviant for slag,
arc strikes, or weld spatter only

3. Total number of welds
inspected, 205

C7 4790

Figure A-18. Visual examination weld data for ASME Code Section III small bore pipe welds show views: (a) percent
deviant for each attribute inspected and (b) percent of acceptable and deviant attributes and tabulation
of the percent of each deviant attribute relative to the total deviant attributes.
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ASME Code Section III Small Bore Pipe Weld Data
(cont'd)

Percent of deviant attributes relative to
total deviant attributes *

Cracks .................................... 4.65
Overlap ................................... 2.33

Acceptable Undercut ................................. 4.65
attributes (%) Incomplete Penetration ....... 2.33

(• ,• 97.45 Porosity .................................. 6.98
Weld spatter ......................... 4.65
Arc strikes ............................ 51.15

Deviant Coarse ripples ........................ 2.33
attributes (%)*" Grooves ................................... 2.33

2.55 Abrupt ridges ........................ 2.33

Minimum section thickness..9.30
Fillet/socket weld size ........ 6.97

Acceptable vs deviant attributes

(b)

SDeviant attributes M) - Total No. of deviant attributes x 100
Total No. of attributes examined

• No. of times attribute deviant
Total No. of deviant attributes C7 4825

Figure A-18. (continued).
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ASME Code Section III Large Bore Pipe Weld Data
80

70

60

""50

, 40

30

20

10

0

tN
CR

C4
Ti-0 000000i

O0.0.0 -
do.o. .o

co 0O
o0!

0 1

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Attribute

(a)

No. of times attribute deviant
Deviant (%) - No. of times attribute examined x 100

Attribute Legend

1. Cracks (linear indications)
2. Overlap
3. Undercut
4. Lack of fusion
5. Incomplete penetration
6. Slag
7. Visible porosity
8. Weld spatter
9. Arc strikes

10. Coarse ripples
11. Grooves
12. Abrupt ridges
13. Valleys
14. Minimum section thickness
15. Taper
16. Maximum offset
17. Reinforcement
18. Fillet/socket weld size

Notes:
1. Data represented is for visual

examinations
2. Percent of welds deviant is 20.13%

excluding welds deviant for slag,
arc strikes, or weld spatter only

3. Total number of welds
Inspected, 159

C7 4791

Figure A-19. Visual examination weld data for ASME Code Section III large bore pipe welds show views: (a) percent
deviant for each attribute inspected and (b) percent of acceptable and deviant attributes and tabulation
of the percent of each deviant attribute relative to the total deviant attributes.
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ASME Code Section III Large Bore Pipe Weld Data
(cont'd)

Percent of deviant attributes relative to
total deviant attributes -

Overlap ................................... 1.03
Undercut ................................. 1.03

Acceptable Lack of fusion ....................... 2.06
attributes (%) Slag ......................................... 3.09

93.78 Porosity .................................. 12.37
Weld spatter ......................... 18.56
Arc strikes .......... ................. 37.12

Deviant Minimum Sect. thickness ..... 19.59
attributes (%)*. Taper .................. 1.03

6.22 Reinforcement ......................... 3.09

Fillet/socket weld size ........ 1.03

Acceptable vs deviant attributes

(b)

** Deviant attributes (%) Total No. of deviant attributes: x 100
Total No. of attributes examined

• No. of times attribute deviant
.Total No. of deviant attributes C7 4826

Figure A-19. (continued).
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ASME Code Section III Combined Pipe Weld Data

7-
C0

CD0

!N

(00)
o o~ o o0 ao0

U)
(0
Cd

0!. O C4 c

F ..
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Attribute

Attribute Legend

1. Cracks (linear Indications)
2. Overlap
3. Undercut
4. Lack of fusion
5. Incomplete penetration
6. Slag
7. Visible porosity
8. Weld spatter
9. Arc strikes

10. Coarse ripples
11. Grooves
12. Abrupt ridges
13. Valleys
14. Minimum section thickness
15. Taper
16. Maximum offset
17. Reinforcement
18. Fillet/socket weld size

* Deviant (%)
No. of times attribute deviant
No. of times attribute examined

Notes:
1. Data represented is for visual

examinations

2. Percent of welds deviant Is 13.19%
excluding welds deviant for slag,
arc strikes, or weld spatter only

3. Total number of welds
Inspected, 364

C7 4792

Figure A-20. Visual examination weld data for all ASME Code Section III pipe welds show views: (a) percent deviant
for each attribute inspected and (b) percent of acceptable and deviant attributes and tabulation of the
percent of each deviant attribute relative to the total number of deviant attributes.
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ASME Code Section III Combined Pipe Weld Data
(cont'd)

Percent of deviant attributes relative to
total deviant attributes

Cracks .. .. 1.42
Overlap ..........-..... 1.42

Acceptable Undercut ..... 2.13
attributes (%) Lack of fusion ...... ..... ..... . .....- _ 1.42

95.66 Incomplete penetration ......... 1.42

Slag -.--.-.... 2.13

Deviant Porosity ...-...-. 10.64
attributes (%~Weld spatter . . ... ......... . ......... 14.18

4.34Arc strikes 41.12
Coarse ripples ~ .. 0.71
Grooves 0.71

Acceptable vs deviant attributes Abrupt ridges .0.71

Minimum sect. thickness ..-- 16.31
Taper . ......... ....... ... .. . . ....._ 0.71

Reinforcement ... .2.13

Fillet/socket weld size ..... 2.84

(b)

Devint ttrbuts () =Total No. of deviant attributesx10
Total No. of attributes examined

No. of times attribute. deviant -0
Total No. of deviant attributesX10 C7 4827

Figure A-20. (continued).
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ASME Code Section VIII Weld Data

0
U,

105 r 00

C-D

0
q
0

0 0 0 0 0 0
0 0 0 0 0 0

dddddd

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Attribute

Attribute Legend

1. Cracks (linear Indications)
2. Overlap
3. Undercut
4. Lack of fusion
5. Incomplete penetration
6. Slag
7. Visible porosity
8. Weld spatter
9. Arc strikes

10. Coarse ripples
11. Grooves
12. Abrupt ridges
13. Valleys
14. Minimum section thickness
15. Taper
16. Maximum offset
17. Reinforcement
18. Fillet/socket weld size

No. of times attribute deviant
SDeviant (%) =No. of times attribute examined x 100

Notes:
1. Data represented Is for visual

examinations
2. Percent of welds deviant Is 17.19%

excluding welds deviant for slag,
arc strikes, or weld spatter only

3. Total number of welds
inspected, 64

C7 4793

Figure A-21. Visual examination weld data for ASME Code Section VIII welds show views: (a) percent deviant for
each attribute inspected and (b) percent of acceptable and deviant attributes and tabulation of the
percent of each deviant attribute relative to the total deviant attributes.
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ASME Code Section VIII Weld Data
(cont'd)

Acceptable
attributes (%)

96.91

Deviant
attributes (%)**

3.09

Percent of deviant attributes relative to
total deviant attributesILack of fusion ................ 3.57
Porosity........................ 28.57
Arc strikes.................... 60.72
Reinforcement .................. 7.14

Acceptable vs deviant attributes

Devian It attributes M% = Total No. of deviant attributes 'x 100Total No. of attributes examined

'~No. of times attribute deviant-10
Total No. of deviant attributesX10 C7 4828

Figure A-21. (continued).
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ANSI Pipe Weld Data

N'
o0 0 0r0

q q -:0
od 0 00

0 00 0
0 00 0
6 66 6

I-
0 0

0d C

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Attribute

(a)

Deviant No. of times attribute deviant
Devan (% =No. of times attribute exa;mned x 100

Attribute Legend

1. Cracks (linear indications)
2. Overlap
3. Undercut
4. Lack of fusion
5. Incomplete penetration
6. Slag
7. Visible porosity
8. Weld spatter
9. Arc strikes

10. Coarse ripples
11. Grooves
12. Abrupt ridges
13. Valleys
14. Minimum section thickness
15. Taper
16. Maximum offset
17. Reinforcement
18. Fillet/socket weld size

Notes:
1. Data represented Is for visual

examinations
2. Percent of welds deviant is 11.49%

excluding welds deviant for slag,
arc strikes, weld spatter, or visible
porosity

3. Total number of welds
Inspected, 174

C7 4794

Figure A-22. Visual examination weld data for ANSI piping welds show views: (a) percent deviant for each attribute
inspected and (b) percent of acceptable and deviant attributes and tabulation of the percent of each
deviant attribute relative to the total deviant attributes.
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ANSI Pipe Weld Data
(cont'd)

Percent of deviant attributes relative to
total deviant attributes-~

Lack of fusion.................. 2.17
Slag.............................. 0.72

Acceptable Porosity......................... 12.32
attributes () Weld spatter................... 15.22

91.10 Arc strikes..................... 54.36
Minimum section thickness.. 6.52

Deviant Reinforcement.................. 6.52
attributes (%)** Fillet/socket weld Size ...... 2.17

8.90

Acceptable vs; deviant attributes

(b)

Devian attrbutes Total No. of deviant attributesX10
Total No. of attributes examined

'No. of times attribute deviant
Total No. of deviant attributesX10

C7 4829

Figure A-22. (continued).
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AWS Weld Data *by Building Area

Building area legend

1. Control Building
2. Auxiliary Building
3. Intake Pump Station
4. Diesel Generator Buildings
5. Yard Area
6. Reactor Building
7. North/South Valve Rooms
8. Unit I Annulus
9. Additional Equipment

Building
10. Condensate Demineralizer

Waste Evaporation
Building

1 2 3 4 5 6- 7 8 9 10
Building

*Total No. of welds inspected in area
Total No. of welds inspected

*.No. of deviant welds in area x10
Total No. of welds Inspected In areaX10

Notes:
1. Data represented is for visual examinations 3.
2. Weld deviation percentages, excludes welds

deviant for surface slag and weld spatter only

Total number of welds
inspected, 15,053

C7 4799

Figure A-23. Visual examination weld data by plant geographic areas (1 through 10) for AWS component
classifications showing percent by area of the total welds inspected.
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Primary Safety System Weld Data
60 Attribute Legend

o 1. Cracks (linear Indications)

soo 2. Overlap
50 3. Undercut

4. Lack of fusion

~40 5. Incomplete penetration
400

7. Visible porosity

S30 8. Weld spatter
* 9. Arc strikes

10. Coarse ripples
20 ~.11. Grooves

0o W 12. Abrupt ridges
V': V- 0 13. Valleys

10 W d .0ic

't 1 CO 0 0 m o 14. Minimum section thickness
~U~ci N 0 )U O j~'0 1.5. Taper

0 6 ' - 0 0 0 16. Maximum offset

1 2 3 4 5 6 7 8 9 10 11 12 13 14 1516 1718 17. Reinforcement

Attribute 18. Fillet/socket weld size

(a)

*Deviant (%) Ho. of times attribute deviant x100
No. of times attribute examinedX

Notes:
1. Data represented Is for visual 3. Total number of welds

examinations inspected, 442
2. Percent of welds deviant Is 15.61%

excluding welds deviant for slag,
arc strikes, or weld spatter only C7 4795

Figure A-24. Visual examination weld data for primary safety system welds show views: (a) percent deviant for each
attribute inspected and (b) percent of acceptable and deviant attributes and tabulation of the percent of
each deviant attribute relative to the total deviant attributes.
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Primary Safety System Weld Data
(cont'd)

Percent of deviant attributes relative to
totai deviant attributes-~

Cracks ...... . ..... ..... . 0.43
Ov ra ........ ..... . ........ 0.43

Acceptable Undercut .. ...... ........ ..... 0.85
attributes (%) Lack of fusion .... ..........-.. 1.71

94.17 Incomplete penetration ..... 0.85

_ _ _ _ _ _ _ _ Slag .. . ..... .. ... ........... 1.71

Deviant Porosity .-.-...... . ......... . .... .... 11.11
attributes (%)** Weld spatter . .... ......... . ......... 14.96

5.83 Arc strikes .. ..... ..... ..... ..... .......... 47.01

Coarse ripples . .... ...... ... . ..... ....... 0.43

AcepabevsdeiatatriutsGrooves ..... ......... ..... 0.43
AcetbevsdvatatrbtsAbrupt ridges ................... . ..... 0.43

() Minimum sect. thickness ..-.. 12.39
() Taper ............... ...... ................... 0.43

Reinforcement .............. ....... 4.27

Fillet/socket weld size ........ . 2.56

SDeviant attributes (%) = Totai No. of deviant attributes 'x 100
Totai No. of attributes examined

* No. of times attribute deviant 10
Totai No. of deviant attributesX10

C7 4830

Figure A-24. (continued).
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Secondary Safety System Weld Data

c0

_ co
00 00

U)

F- U)
'iU) W 0 0 00 00 01

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Attribute

(a)

Deviant ( = No. of times attribute deviant
No. of times attribute examed

Notes:
1. Data represented is for visual

examinations
2. Percent of welds deviant is 14.58%

excluding welds deviant for slag,
arc strikes, or weld spatter only

Attribute Legend

1. Cracks (linear indications)
2. Overlap
3. Undercut
4. Lack of fusion
5. Incomplete penetration
6. Slag
7. Visible porosity
8. Weld spatter
9. Arc strikes

10. Coarse ripples
11. Grooves
12. Abrupt ridges
13. Valleys
14. Minimum section thickness
15. Taper
16. Maximum offset
17. Reinforcement
18. Fillet/socket weld size

3. Total number of welds
inspected, 96

C7 4796

Figure A-25. Visual examination weld data for secondary safety system welds show views: (a) percent deviant for
each attribute inspected and (b) percent of acceptable and deviant attributes and tabulation of the
percent of each deviant attribute relative to the total deviant attributes.
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Secondary Safety System Weld Data
(cont'd)

Percent of deviant attributes relative to
totai deviant attributes-

Cracks........................... 2.22
Overlap.......................... 2.22

Acceptable Undercut ........................ 2.22
attributes (%) Lack of fusion................. 2.22

94.24 Porosity......................... 13.33
Weld spatter .................. 13.34
Arc strikes..................... 51.12

Deviant Minimum sect. thickness....6.67
attributes () Reinforcement .................. 4.44

5.6 Fillet/socket weld size ..... 2.22

Acceptable vs; deviant attributes

(b)

Devan atriute. (% -Total No. of deviant attributesx10
Total No. of attributes examined

SNo. of times attribute deviantx10
Total No. of deviant attributesX10

V? 4831

Figure A-25. (continued).
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ASME Code Section III, Class 2 Pipe Weld Data

~Ig)

In

04
U)o to t

000

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Attribute

(a)

Deviant No.. of times attribute deviant x10
Devint () =No. of times attribute examinedX10

Attribute Legend

1. Cracks (linear indications)
2. Overlap
3. Undercut
4. Lack of fusion
5. Incomplete penetration
6. Slag
7. Visible porosity
8. Weld spatter,
9. Arc strikes

10. Coarse ripples
11. Grooves
12. Abrupt ridges
13. Valleys
14. Minimum section thickness
15. Taper
16. Maximum offset
17. Reinforcement
18. Fillet/socket weld size

Notes:
1. Data represented is for visual

examinations
2. Percent of welds deviant Is 13.16%

excluding welds deviant for slag,
arc strikes, or weld spatter only

3. Total number of welds
Inspected, 190

C7 4797

Figure A-26. Visual examination weld data for ASME Code Section III, Class 2 piping welds show views: (a) percent
deviant for each attribute inspected and (b) percent of acceptable and deviant attributes and tabulation
of the percent of each deviant attribute relative to the total deviant attributes.
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ASMVE Code Section III, Class 2 Pipe Weld Data
(cont'd)

Percent of deviant attributes relative to
total deviant attributes-~

Acceptable
attributes(%

97.26

Deviant
attributes (%)**

2.74

Acceptable vs deviant attributes

Deviant attributes M% = Total No. of deviant attributes x 100Total No. of attributes examined

SNo. of times attribute deviant
Total No. of deviant attributes .x 100

C7 4832

Figure A-26. (continued).
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Cracks........................... 5.26
Overlap .......................... 2.63
Undercut ........................ 2.63
Porosity ......................... 7.89
Weld spatter ................... 2.63
Arc strikes.................... 18.43
Coarse ripples.................. 2.63
Grooves......................... 2.63
Abrupt ridges.................. 2.63
Minimum sect. thickness ... 44.75
Taper ............................ 2.63
Reinforcement ................. 2.63
Fillet/socket weld size ..... 2.63



ASME Code Section III, Class 3 Pipe Weld Data
80

70

60

au 40

20
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20

CV)
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0'r-

ii1 0- £

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Attribute

Attribute Legend

1. Cracks (linear Indications)
2. Overlap
3. Undercut
4. Lack of fusion
5. Incomplete penetration
6. Slag
7. Visible porosity
8. Weld spatter
9. Arc strikes

10. Coarse ripples
11. Grooves
12. Abrupt ridges
13. Valleys
14. Minimum section thickness
15. Taper
16. Maximum offset
17. Reinforcement
18. Fillet/socket weld size

- Deviant (%) No. of times attribute deviant
No. of times attribute examined

Notes:
1. Data represented is for visual

examinations
2. Percent of welds deviant. Is 14.65%

excluding welds deviant for slag,
arc strikes, or weld spatter only

3. Total number of welds
Inspected, 157

C7 4798

Figure A-27. Visual examination weld data for ASME Code Section 111, Class 3 piping welds show views: (a) percent
deviant for each attribute inspected and (b) percent of acceptable and deviant attributes and tabulation
of the percent of each deviant attribute relative to the total deviant attributes.
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ASME Code Section 1,11, Class 3 Pipe Weld Data
(cont'd)

Percent of deviant attributes relative to
total deviant attributes

Overlap........................... 0.97
Undercut.......................... 1.94

Acceptable Lack of fusion .................. 1.94
attributes (%) Incomplete Penetration........ 1.94

93.95 Slag ............................... 2.91
Weld spatter ................... 18.45

Deviant Arc strikes ..................... 49.52
Devribnte %* Minimum section thickness.. 5.83

atriuts05 ) Reinforcement ................... 1.94
6.5Fillet/socket weld size ........ 2.91

Visible Porosity ............... :..11.65

Acceptable vs deviant attributes

**Deviant attributes ()-Total No. of deviant attributes xTotal No. of attributes examined

SNo. of times attribute deviant 10
Total No. of deviant attributes X 0

C7 4833

Figure A-27. (continued).
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AWS Civil/Structural Pre/Post 1981 Attribute Deviation Rates

20 0 Attribute legend

Pre-1981
18 o 1. Cracks

1 Post-1981 2. Weld size

3. Incomplete fusion

14 4. Overlap
5. Underfilled craters

.. 12 6. Weld profile

> Io 
7. Undercut
8. Visible porosity

8 9. Weld length

Ci W) CD and location
6 u) L) 6. 10. Arc strikes

4 11. Surface slag and
0 04

20 ! 0N 66U o.i0 - <0
dR~ 0 1co0 i~~ weld spatter

1 2 3 4 5 6 7 8 9 10 11

Attribute

* No. of times attribute deviant
No. of times attribute examined

Notes:

1. Data represented is for visual examinations
2. Percent of pre-1981 AWS Civil/Structural welds

deviant is 22.80%, excluding welds deviant
for surface slag and weld spatter only

3. Percent of post-1981 AWS Civil/Structural welds
deviant is 13.11%, excluding welds deviant for
surface slag and weld spatter only

4. Total number of pre-1981 welds
inspected, 2,105

5. Total number of post-1981 welds

inspected, 923

C7 4800

Figure A-28. Visual examination weld data for AWS civil/structural general weld group components (Groups D

and E) showing before and after February 1981 percent deviant for each attribute inspected.
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AWS I&C Supports Pre/Post 1981 Attribute Deviation Rates

20 0o Attribute legend
18 - 1I Pre-1981 1. Cracks

16 - Post-1981 2. Weld size
3. Incomplete fusion

14 4. Overlap

12 5. Underfilled craters
06. Weld profile
- 10 W 7. Undercut

>d •8. Visible porosityS8 V.
Ci r,, 9. Weld length
C0.6 and location

6 10. Arc strikes
4 W 11. Surface slag and

C4 " M weld spatter
10 U)

2 ~~r TP ":: " ••
2) r- 0.0.O I0 00_o .6 qo o0 0

o 0-0 01 l _
1 2 3 4 5 6 7 8 9 10 11

Attribute

o No. of times attribute deviant
No. of times attribute examined x 100

Notes:
1. Data represented is for visual examinations
2. Percent of pre-1981 AWS I&C Supports welds

deviant Is 22.01%, excluding welds deviant
for surface slag and weld spatter only

3. Percent of post-1981 AWS I&C Supports welds
deviant Is 14.71%, excluding welds deviant for
surface slag and weld spatter only

4. Total number of pre-1981 welds
inspected, 268

5. Total number of post-1981 welds
inspected, 272

C7 4801

Figure A-29. Visual examination weld data for AWS I&C supports general weld group components (Groups G
and H) showing before and after February 1981 percent deviant for each attribute inspected.
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AWS Electrical Supports Pre/Post 1981 Attribute Deviation Rates

20
-P-8Attribute legend18 Pre-1981

18 1 1. Cracks
o Post-1981 2. Weld size

16
V) 3. Incomplete fusion

•*14 •, 4. Overlap

be 15. Underfilled craters
-12 6. Weld profile

C
- 10 7. Undercut

8. Visible porosity
9. Weld length

C4 O and location6 LOU
0 10. Arc strikes

4 o o 11. Surface slag and
Hn. weld spatter

1 2 3 4 5 6 7 8 9 10 11

Attribute

* No. of times attribute deviant

No. of times attribute examined

Notes:

1. Data represented is for visual examinations 4. Total number of pre-1981 welds

2. Percent of pre-1981 AWS Electrical Supports welds Inspected, 504
deviant is 28.17%, excluding welds deviant 5. Total number of post-1981 welds
for surface slag and weld spatter only inspected, 227

3. Percent of post-1981 AWS Electrical Supports welds
deviant is 10.57%, excluding welds deviant for C7 4802
surface slag and weld spatter only

Figure A-30. Visual examination weld data for AWS electrical supports general weld group components (Groups I

and J) showing before and after February 1981 percent deviant for each attribute inspected.
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AWS HVAC Supports Pre/Post 1981 Attribute Deviation Rates

5.0 -1 Attribute legend
U Pre-1981

4.5 - 1. Cracks
4.0 Post-1981 2. Weld size
4o 3. Incomplete fusion
23.5 4. Overlap

e 5. Underfilled craters
3.0 

-

S4 6. Weld profile
>2.5 -7. Undercut®58. Visible porosity

2.0 - 9. Weld lengthu)
and location

1.5 , C 10. Arc strikes
!" l11. Surface slag and1.0 :0 C; C V

u) n weld spatter
co 0000.5 04 0 0 00 00

00 0 00 00

0.0 . t 0 . $.. I C;
1 2 3 4 5 6 7 8 9 10 11

Attribute

* No. of times attribute deviant
No. of times attribute examined x 100

Notes:
1. Data represented is for visual examinations
2. Percent of pre-1981 AWS HVAC Supports welds

deviant Is 7.33%, excluding welds deviant
for surface slag and weld spatter only

3. Percent of post-1981 AWS HVAC Supports welds
deviant is 5.32%, excluding welds deviant for
surface slag and weld spatter only

4. Total number of pre-1981 welds
Inspected, 1,105

5. Total number of post-1981 welds
inspected, 978

C7 4803

Figure A-3 1. Visual examination weld data for AWS HVAC supports general weld group components (Groups K
and L) showing before and after February 1981 percent deviant for each attribute inspected.

A-60



AWS Civil Structural Pre/Post 1981
Attribute Deviation Breakdown

Acceptable
Attributes (%)
96.73

Deviant
Attributes()°

3.27

Acceptable vs Deviant Attributes (Pre-1981)

Acceptable

Attributes (%)
98.85

Deviant
Attributes(%*

1.15

Acceptable vs Deviant Attributes (Post-1981)

Percent of each deviant attribute relative
to total deviant attributes "**

Cracks ............................................ 1.80
Weld size ...................................... 44.61
Incomplete fusion ......................... 2.49
Overlap .............................................. 1.52
Underfilled craters .......................... 0.41
Weld profiles .............................. 14.92

Undercut ......................................... 3.45
Weld length and location ........... 15.75
Surface slag and weld spatter.. 15.05

Notes:
1. Data represented is for visual examinations

Weld size ...................................... 35.14
Incomplete fusion ......................... 1.80
Underfilled craters .......................... 2.70
Weld profiles .................................. 0.90
Undercut ......................................... 4.50
Weld length and location ........... 52.26
Surface slag and weld spatter .. 2.70

% deviant attributes = Total No. of deviant attributes
Total No. of attributes examined x 100

No. of times attribute deviant
Ta N x 100Total No. of deviant attributes

C7 4804

Figure A-32. Visual examination weld data for AWS civil/structural general weld group components (Groups D
and E) showing before and after February 1981 percent of acceptable and deviant attributes and
tabulation of the percent of each deviant attribute relative to the total deviant attributes.

A-61



AWS I&C Supports Pre/Post 1981
Attribute Deviation Breakdown

Acceptable
Attributes(%
97.53

Deviant
Attributes (%) **
2.47

Acceptable vs Deviant Attributes (Pre-1981)

Acceptable
Attributes (%)
98.53

Deviant
Attributes (%) 'a
1.47

Percent of each deviant attribute relative
to total deviant attributes **

Cracks................................. 1.45
Weld size............................ 28.99
Incomplete fusion................... 2.90
Overlap ................................. 2.90
Underfilled craters ................... 1.45
Weld profiles......................... 31.88
Undercut .............................. 4.35
Weld length and location......... 20.28
Surface slag and weld spatter .. 5.80

Notes:
1. Data represented is for visual examinations

Cracks ................................ 2.44
Weid size............................ 17.07
Weld profiles......................... 12.20
Undercut.............................. 17.07
Weld length and location ........ 46.34.
Surface slag and weld spatter.. 4.88

Acceptable vs Deviant Attributes (Post-1981)

'% deviant attributes = Total No. of deviant attributes X10
Total No. of attributes examinedx10

No. of times attribute deviantx10
Total No. of deviant attributesx10 C7 4805

Figure A-33. Visual examination weld data for AWS I&C supports general weld group components (Groups G
and H) showing before and after February 1981 percent of acceptable and deviant attributes and
tabulation of the percent of each deviant attribute relative to the total deviant attributes.
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AWS Electrical Supports Pre/Post 1981
Attribute Deviation Breakdown

Acceptable
Attributes()
95.51

Deviant
Attributes()~
4.49

Acceptable vs Deviant Attributes (Pre-1981)

Acceptable
Attributes(%
98.66

Deviant
Attributes ()
1.34

Percent of each deviant attribute relative
to total deviant attributes ***

Weld size ............................ 17.67
Incomplete fusion ................... 2.16
Overlap ................................. 2.16
Underfilled craters ................... 1.29
Weld profiles......................... 31.47
Undercut .............................. 8.62
Weld length and location ......... 9.91
Surface slag and weld spatter .. 26.72

Notes:
1. Data represented is for visual examinations

Acceptable vs Deviant Attributes (Post-1981)

% deviant attributes = Total No. of deviant attributes X10
Total No. of attributes examinedx10

No. of times attribute deviantx10
Total No. of deviant attributesx10 C7 4808

Figure A-34. Visual examination weld data for AWS electrical supports general weld group components (Groups I
and J) showing before and after February 1981 percent of acceptable and deviant attributes and
tabulation of the percent of each deviant attribute relative to the total deviant attributes.
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Weld size ............................ 18.75
Incomplete fusion................... 6.25
Overlap ................................. 3.12
Weld profiles......................... 40.63
Undercut .............................. 6.25
Weld length and location......... 9.38
Surface slag and weld spatter .. 15.62



AWS HVAC Supports Pre/Post 1981
Attribute Deviation Breakdown

Acceptable
Attributes(%
98.95

Deviant
Attributes()
1.05

Acceptable vs Deviant Attributes (Pre-1981)

Acceptable
Attributes (%)
99.17

Deviant
Attributes(%
0.83

Acceptable vs Deviant Attributes (Post-1981)

S% deviant attributes = Total No. of deviant attributes
Total No. of attributes examined

No. of times attribute deviantx10
Total No. of deviant attributesx10

Percent of each deviant Attribute relative
to total deviant Attributes-~

Weld size ............................ 38.10
Incomp lete fusion ................... 11.11
Overlap.................................. 7.14
Weld profiles ......................... 1.59
Undercut .............................. 4.76
Weld length and iocation......... 13.49
Surface slag and weld spatter. 23.81

Notes:
1. Data represented is for visual examinations

- V Iflfl

C7 4807

Figure A-35. Visual examination weld data for AWS HVAC supports general weld group components (Groups K
and L) showing before and after February 1981 percent of acceptable and deviant attributes and
tabulation of the percent of each deviant attribute relative to the total deviant attributes.
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Weld size ............................ 37.94
Incomplete fusion................... 10.34
Overlap ................................. 10.34
Underfilled craters ................... 2.30
Weld profiles ......................... 5.75
Undercut............................... 1.15
Weld length and location......... 13.79
Surface slag and weld spatter.. 18.39
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APPENDIX C

THE TVA CORRECTIVE ACTIONS PLANS
DESCRIPTIVE SUMMARY

1. DOE!WEP Groups A, B, C, 210,224, and
245--Lug Issue. Shear lugs on safety-related pipe
were not installed in accordance with the design
drawings. The TVA has bounded the problem area
to include all shear lugs on safety-related systems
for which an evaluation will be performed to deter-
mine the required weld size. The weld size require-
ments will be incorporated into the design drawings
and the lugs reinspected. Field rework will be per-
formed as required to satisfy the applicable con-
struction code, ASME Code Section III or ANSI
B31.1. This issue will be tracked by way of the
TVA's SCR W-518-P.

2. DOE!WEP Group 021-Structural Steel
Partition Wall. In order to accommodate addi-
tional equipment, two structural members were
removed from Unit 1 Control Building for floor
elevation 755 ft, one anchor connection has one
bolt anchor connection where two were required,
and the splice details are shown incorrectly. The
preliminary corrective action will require an inspec-
tion to determine the as-installed condition, docu-
ment a reanalysis of the structure, and rework as
necessary to satisfy the applicable criteria of AISC
and AWS D1. 1. This item will be tracked by way of
the TVA's NCR W547P.

3. DOE!WEP Groups A, B, 024, 210, 249,
253, and 258- RT Review. Radiographs did not
meet the requirements of ASME Code Section III.
The boundaries of this deficiency consisted of all
radiographs for WBNP-1. The corrective action
will be to review the radiographs, and those found
deficient will be repaired as necessary to satisfy the
requirements of ASME Code Section III. This
activity will be tracked by way of the TVA's
SCRWBNNE88651.

4. DOE!WEP Groups E, 255 and 256- 741 ft
Floor Elevation. The welded connections at this
elevation were not installed in accordance with the
design drawings, which created a violation of
allowable stress per the design criteria WB-DC-20-
9. The corrective action will consist of a 100076
walkdown, inspection, engineering evaluation,
with repair and documentation as necessary, to sat-

isfy the applicable criteria of AISC and AWS D1. 1.
This activity will be tracked by way of the TVAs
SCRWBNCEB8689.

5. DOE!WEP Groups M and 035-HVAC
Ductwork. Safety-related ductwork was fabri-
cated and installed without specific welding
requirements from the Engineering or a Quality
Assurance Program. This problem area is bounded
by all safety-related ductwork, including the
Hydrogen Collection System. The corrective action
will be to review the applicable engineering and
construction documents to ensure that functional,
seismic, and quality assurance requirements for
safety-related ductwork are clearly and correctly
specified. Inspection and rework will be as neces-
sary to satisfy SMACNA per construction specifi-
cation N3M-914. This activity will be tracked by
way of the TVA's SCRWBNMEB8714 and
SCRWBNMEB8721.

6. DOE!WEP Group 209-Temporary
Attachments, Documentation. The documen-
tation for the removal of the thermocouple lug
welds to ASME pressure boundary could not be
located. This problem area is bounded by
Systems 1, 3, and 67 where postweld heat treat-
ment (PWHT) was required. The corrective action
will consist of an attempt to retrieve or reconstruct
the documentation, or perform the required non-
destructive examination and document as neces-
sary to satisfy the requirements of ASME Code
Section III. This activity will be tracked by way of
the TVA's NCR-W-599-P.

Z DOE!WEP Group 264-Attachments
Classified as ASME MC. This corrective action
concerns deficiencies and misclassification of
attachments to the Reactor Metal Containment.
This problem area is bounded by all welded attach-
ments classified as ASME Code Class MC by the
TVA. The preliminary corrective action will consist
of a review of all welded attachments and assign the
proper classification, and evaluating the DOE/
WEP identified deviations. Further corrective
action will be as required by Nuclear Engineering
Procedure NEP-9. 1, Revision 2, with DNE Interim



Change Orders through September 21, 1987. This
activity will be tracked by way of the TVA's CAQR
WBP870561, WBP870562, WBP870563, and
PIRWBNCEB8658.

8. DOE!WEP Group (N/A)- Wall-Mounted
Seismic Local Instrument Panels. Fabrication
inspection of wall-mounted seismic instrument
panels were not documented in accordance with

procedural requirements, welds in the panel frames
did not have complete joint penetration and fillet
welds attaching the mounting pads to the panel
frames were undersized. The boundaries of this
problem are the wall-mounted seismic local instru-
ment panels in WBNP Unit 1. The corrective
action will consist of drawing revisions, rework,
and inspection to satisfy the applicable criteria of
AISC. This activity will be tracked by way of the
TVA's NCR W-559-P.
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FROM INSPECTION DATA BASE

Inspection Report Abstracts
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APPENDIX B

INSPECTION RESULTS REPORTED

FROM INSPECTION DATA BASE

The inspection report abstracts presented in this appendix represent

the results of the examinations performed by the DOE/WEP at WBNP-Unit 1,

before engineering analysis.

An Inspection data report for each weld examination group examined by

the DOE/WEP tabulates the inspection results. Data provided on these

reports Includes the DOE/WEP weld examination group designator; total

number of examinations and number deviant by component, weld, and weld

characteristic.
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."•0/14/87 PAGE 1
07:26:25
INS 001-Ri

SUMMARY OF INSPECTION DATA REPORT

TOTAL NUMBER OF COMPONENTS: 2182

% OF TOTAL COMPONENT DEVIANT: 39.32 ( 858 )

TOTAL NUMBER OF WELDS: 15849

% OF TOTAL WILD DEVIANT: 21.19 ( 3359 )

TOTAL NUN=R OF ATTRIBUTES: 149088

8 OF TOTAL ATTRIBUTE DEVIANT: 3.02 ( 4507 )

8 OF COMPONENT WITH DOCUMENT DEVIANT: 0.37 ( 19 )

NOTE:

TVA Prior Resolutions have been removed.
All attributes included in total numbers.
Component deviant uary includes components

vith any deviant attributes .

A* = T devwiants for this attribute in that group.
5* - Ner of times this attribute checked.
C* a Deviation Pere. ( Column A / # times attribute checked ) * '100
D* - " deviants for this attribute. ( Column A / SUR of Column A ) *

B-5



10/14/87
07:26:36
INS 001-Rl

PAGE 2

INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

GROUP DESIGNATOR: 002
GROUP TITLE: EC-SP-2, SPREADER ROOM F/P INSUFFICIENT WELD MATL.
NO. OF INSPECTION TO BE PERFORMED: 2
% INSPECTED (ACTUAL NUMBER INSPECTED): 100.00 ( 2
% OF COMPONENTS DEVIANT: 100.00 ( 2 )
TOTAL NUMBER OF WELDS:
% OF WELDS DEVIANT:
TOTAL CHARACTERISTICS:
% CHARACTERISTIC DEVIANT:

2
100.00 (

27.78

ATTRIBUTES FOR THE VISUAL EXAMINATION:

Cracks (Linear Indications) .....
Overlap .......................
Undercut .............. ..6.0. 0.. .
Lack of Fuaion ..............
Incomplete Penetration ..........
Slag
visible Porosity ................
Weld Spatter ..................
Arc Strikes ...................
Coarse Ripples . ................

Abrupt Ridges . .............
Valleys .... ... ..............
Min Sect Thickness .............
Taper. ..... • ........ .......lXaximm Offste*.. ..............

17. Reinforcement.. ....... .0.. . ...
18. Fillet/Socket Weld Size .........

2)

5)

A'

0
0
0
0
0
0
0
1
2
0
0
0
0
0
0
0
2
0

B'

2
0
2
2
0
2
2
2
2
0
0
0
0
2
0
0
2
0

C*

0.00
0.00
0.00
0.00
0.00
0.00
0.00

50.00
100.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

100.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

20.00
40.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

40.00
0.00

No. of inaccessible velds ..............

ONLY VISUL 1XAIPMTIONS WERE PERFORMD FOR THIS GROUP.

A' - fTvtal dw1.ana for this attribute in that gra.p
B' - amber of tms this attribut d .
C* - Dwintion pamu (Ol.um W/4 ti attribut dwcmu) '100
0' - Fuca, dwiarts for this attribute. (A/Sm of A) *1

B-6

1.
2.
3.
4.
5.
6.
7.
S.
9.

10.
11.
12.
13.
14.
15.
16.



10/14/87
07:26:51
INS 001-Ri

PAGE 3

INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

GROUP DESIGNATOR: 003
GROUP TITLE: EC-SP-3, S. VALVE ROOM STRL. WELDS
NO. OF INSPECTION TO BE PERFORMED: 2
% INSPECTED (ACTUAL NUMBER INSPECTED): 100.00 (
% OF COMPONENTS DEVIANT: 50.00 ( 1 )
TOTAL NUMBER OF WELDS: 2
% OF WELDS DEVIANT: 50.00 ( 1 )
TOTAL CHARACTERISTICS: 21
t CHARACTERISTIC DEVIANT: 4.76 ( 1 )

ATTRIBUTES FOR THE VISUAL EXAMINATION:
A* B*

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.

No.
No.
No.
No.

Cracks ...........
Weld Size .........
Incomplete Fusion..............overlap ............ .*0 0 0.9... ...

Underfilled Craters .............
Weld ..rofils .*..............
Undercut ........................

Porosity........................
Weld Length and Location ........
A cStrikes .....................
Surface Slag and Weld Spatter...

of naising welds ....................
welds missinq due to configuration..
of inaccessible welds ...............
of welds with deviant weld typ .....

SUBSURFACE DEF.

2)

C*

0.00

0.00
0.00
0.00
0.00
0.00
0.00

50.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

100.00
0.00
0.00
0.00

Type Of =DE Test

DY1 T W
MA. PAMCZI
ULTRASONIC
RADIOGRAIRC

Inspected
Coup. Weld

Component
* Deviant

0.00(
0.00(

50.00(
0.00(

Welds
% Deviant

0.00(
0.00(

50.00(
0.00(

A* - Tbtl driants for this attwibute in ttat gzaW.
30 - •jft r of tain this attribute ,'1md.
Ch- aw~atin pimont (Olum A/5 t1 attribute dchtwed) *100
O - Aut dwiants for this attribute. (A/mS of A) *1
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PAGE 4

IWSPECTION DATA REPORT ON WELD EVALUATION PROJECT
•mi~m nmll Uaii~ln•mm m~in•mmmmmgn • .• -= = =m : _

GROUP DESIGNATOR: 004
GROUP TITLE: EC-SP-4, SLUGGED SEAM
NO. OF INSPECTION TO BE PERFORMED:
% INSPECTED (ACTUAL NUMBER INSPECTED):
* OF COMPONENTS DEVIANT: 0.00 (
TOTAL NUMBER OF WELDS: 4
% OF WELDS DEVIANT: 0.00 (
TOTAL CHARACTERISTICS: 40
% CHARACTERISTIC DEVIANT: 0.00 (

WELDS ON
2

100.00 (

BOX ANCHORS

2)

0)

0)

ATTRIBUTES FOR THE VISUAL EXAMINATION:
A* B*

1. Cracks ....................... 0 4
2. Weld Size ....................... 0 0
3. Incomplete Fusion ............... 0 4
4. Overlap ......................... 0 4
5. Underfilled-Craters ............. 0 4
6. Weld Profiles ............ . ...... 0 4
7. Undercut ......................... 0 4
8. Porosity.... .. .... . . ............. 0 4
9. Weld Length and Location ........ 0 4

10. Are Strikes ..................... 0 4
11. Surface Slag and Weld Spatter... 0 4

No.
No.
No.
No.

C*

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

of missing welds. ....................
welds sissinq due to configuration..
of inaccessible welds ...............
of welds with deviant weld type .....

Type Of 1 Test

DYE P3NR~M
NAG. PARTICLE
ULTRASONIC
RADIOGRAFC

Inspected
Coup. Weld

Coponent
% Deviant

0.00(
0.00(

50.0o(
0.00(

Welds
% Deviant

0.00,f

25.- 3(
O.C:(

A* a Total dranms for this attribute in tat gro?.
B* m Pxbwer of tim this attribute 4o -d.
C* - Duviatim ps r (Oolum A/6 tims attribute dhuc3 ) 100

- ftr it dwA4rAn for this attribute. (A/SLu of A)*l

B-8

D0

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.000.00
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT
min•EiNmaBmii~mmmml mmmimi iimu gt m• =m = =• s •

GROUP DESIGNATOR: 006
GROUP TITLE: RHR 14" SS REDUCED WALL EVALUATION
NO. OF INSPECTION TO BE PERFORMED: 2
% INSPECTED (ACTUAL NUMBER INSPECTED): 100.00 ( 2
t OF COMPONENTS DEVIANT: 0.00 ( 0 )
TOTAL NUMBER OF WELDS: 2
% OF WELDS DEVIANT: 0.00 ( 0 )
TOTAL CHARACTERISTICS: 29
% CHARACTERISTIC DEVIANT: 0.00 (

ATTRIBUTES FOR THE VISUAL EXAMINATION:
A* B* C* D*

1. Cracks (Linear Indications) ..... 0 2 0.00 0.00
2. Overlap ........................ 0 2 0.00 0.00
3. Undercut ........................ 0 2 0.00 0.00
4. Lack of Fusion ......... ......... 0 2 0.00 0.00
5. Incomplete Lenctration .......... 0 0 0.00 0.00
6. Slag .... ...................... 0 2 0.00 0.00
7. Visible Porosity ................ 0 2 0.00 0.00
S. Weld Spatter ................... 0 2 0.00 0.00
9. Arc Strikes ................... 0 2 0.00 0.00

10. Coarse Ripples. .. o..o.o........ 0 2 0.00 0.00
11. Grooves......................... 0 2 0.00 0.00
12. Abrupt Ridges . ................ 0 2 0.00 0.00
13. Valleys...... ................. 0 2 0.00 0.00
14. Min Sect Thickness . ......... o.. 0 1 0.00 0.00
15. Taper ............ ............. 0 2 0.00 0.00
16. Maxium Offset... ............... 0 0 0.00 0.00
17. Reinforcement................... 0 2 0.00 0.00
lt.. fillet/Socket Weld Size ......... 0 0 0.00 0.00

No. of inaccessible welds .............. 2

Inspected Component Welds
Type Of = Test Coup. Weld % Deviant % Deviant

- MM-- --------- ---- ---

DYE PU3flMIT 0 0 0.00( 0) 0.00( 0)
NAG. PART'CLE 0 0 0.00( 0) 0.00( 0)
ULTRASONIC 0 0 0.00( 0) 0.00( 0)
AADI0GRAPKIIC 2 2 0.00( 0) 0.00( 0)

Af - Tftal dCuants for this attribute in that go.
5* - kag of tim. thiis attribute ctdoid.
Ch - Crdatio p * (Oolu A/7 tim attribUt r dcmd) *100

-=ezurt driants for this attri-ut. (A/Sum of A) *1

B-9
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PAGE 6

INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

GROUP DESIGNATOR: 008
GROUP TITLE: EC-SP-8, SYS. 78 ARC
NO. OF INSPECTION TO BE PERFORMED:
% INSPECTED (ACTUAL NUMBER INSPECTED):
% OF COMPONENTS DEVIANT: 66.67 (
TOTAL NUMBER O WELDS: 6
% OF WELDS DEVMANT: 66.67 (
TOTAL CHARACTERISTICS: 14
% CHARACTERISTIC DEVIANT: 28.57 (

ATTRIBUTES FOR THE VISUAL EXAMINATION:

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

Cracks (Linear Indications) .....
Overlap .......................
Undercut ........................

Lack of Fusion ......... % .......
Incomplete Pknetration ..........
Slag ................... **so****
Visible Porosity................
Weld Spatter ...................
Arc Strikes ..............
Coarse Ripple.. ..................

Abrupt Ridges . .................Valleys ....... .................
Min Sect Thickness .. .......
Taper ........ .. ... .............

maxi am Offset ... ..............
Reinforcement ... ................Fillet/Sockot Weld Size .........

STRIKES/METAL EXCAV.
6

100.00 ( 6
4)

4)

4)

0
0
0
0
0
0
0
04
0
0
0
0
0
0
0
00

No. of inaccessible velds

2
00
0
0
0
0
0

0
0
0
0

0
0
0
0

C,

-;-- - --

0.00
0.00
0.00
0.00
0.00
0.00
0.00
66.67
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

• ............. 3

ONLY VZSUL ECANIATIONS WERE PERPORMID FOR THIS GROUP.

A* - Total deviants fo this attribute in that grow.
5* - Pwe of ti this attribute dchind.
C* Dwiati- pea nt (Mlumn A/8 tiu. attribute dwcke)*100
D* - Parmt dviants for this attribute. (W•Su of A)M*

B- 10

D*

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00100.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

GROUP DESIGNATOR: 039
GROUP TITLE: EC-SP-9, SYS. 72 RB SPRAY * 713 ARC STRIKES
NO. OF INSPECTION TO BE PERFORMED: 2
% INSPECTED (ACTUAL NUMBER INSPECTED): 100.00 ( 2
% OF COMPONENTS DEVIANT: 100.00 ( 2 )
TOTAL NUMBER OF WELDS: 2
% OF WELDS DEVIANT: 100.00 ( 2 )
TOTAL CHARACTERISTICS: 4
% CHARACTERISTIC DEVIANT: 50.00 ( 2 )

ATTRIBUTES FOR THE VISUAL EXAMINATION:
A* B* C* 0*
a---a-- -- ---- - -

1. Cracks (Linear Indications) ..... 0 0 0.00 0.00
2. Overlap ............... ........... 0 0 0.00 0.00
3. Undercut ............ ........ . 0 0 0.00 0.00
4. Lack of Fusion ................... 0 0 0.00 0.00
5. Incomplete Penetration .......... 0 0 0.00 0.00
6. Slag ...... ; .................... 0 0 0.00 0.00
7. VisiOle Porosity ................ 0 0 0.00 0.00
S. Weld Spatter ................... 0 0 0.00 0.00
g. Arc Strikes ................... 1 2 50.00 50.00

10. Coarse Ripples. ................ 0 0 0.00 0.00
11. Grooves ......................... 0 0 0.00 0.00
12. Abrupt kidges .................. 0 0 0.00 0.00
13. Valleys ....... ................. 0 0 0.00 0.00
14. Min Sect Thicknes . ............ 1 2 50.00 50.00
15. Taper ............. 0 0 0.00 0.00
16. Maximum Offset.................. 0 0 0.00 0.00
17. Reinforceaent................... 0 0 0.00 0.00
18. Fillet/Seoket Weld Size ......... 0 0 0.00 0.00

No. of inaccessible Welda .............. 0

ONLY VISUAL EWUNINATIONS WERE PERFORMED FOR THIS GROUP.

A*- a al diants for this attrite In that go.
B* - N1uw of t•in this attribute hwc •Im:.

g* - iation puma* (o=lm A/9 tim attribute dhskd) *100
0* - Pacent driants for this attribute. (WLB of A) *1

B-11
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT
IE~~gBI~~iIB rtImm mI111B 1 m~m ~ l • tmi • •• •:B:E=[ I

GROUP DESIGNATOR: 012
GROUP TITLE: EC-SP-12, S. VALVE ROOM CRACKED WELDS
NO. OF INSPECTION TO BE PERFORMED: 2
% INSPECTED (ACTUAL NUMBER INSPECTED): 100.00 ( 2
% OF COMPONENTS DEVIANT: 50.00 ( 1 )
TOTAL NUMBER OF WELDS: 2
% oF WELDS DEVIANT: 50.00 ( 1 )
TOTAL CHARACTERISTICS: 20
% CHARACTERISTIC DEVIANT: 10.00 ( 2 )

ATTRIBUTES FOR THE VISUAL EXAMINATION:

1.
2.
3.
4.
5.
6.
7.
a.
9.

10.
11.

No.
No.
No.
No.

A* B*

Cracks ......................... 0 2
Weld Size ..... ......... ........ 0 0
Incomplete Fusion ................ 0 2
Overlap ........................ 0 2
Underfilled-raters ............. 0 2
Weld Profiles ................... 1 2
Undercut... ......... **.. ........ 0 2
Poros ty ........................ 0 2

Weld Lenth and Location ........ 0 2
Arc Strikes ..................... 0 2
Surface Slag and Weld Spatter... 1 2

of missing vlds .................... 0
welds missing due to configuration.. 0
of inaccessible welds ............... 1
of welds with deviant weld type..... 0

0.00
0.00
0.10
0.00
0.00
S0.00
0.00
0.00
0.00
0.00
50:00

Type Ot X= Test

DYE PUETRANT
NAG. PARTICLE
ULTRASONIC
RADIOGRAPHIC

Inspected
Coup. Weld

Component
% Deviant

0.00(
50.00(
30.00(
0.00(

Welds
% Deviant

0.00(
0.00(

50. 00(
0. 00(

A* - Total csviants for this attribute in tht gm•p.
B* - Puber of tis this attribzte chc .
C. - Owiaticn exceit (Colu A/10 tm t attributsdicokeid) *100
D* - raret drwants for this attriaft. (A/Sm of A) *1

B-12

D0

0.00
0.00
0.00
0.00
0.00

50.00
0.00
0.00
0.00
0.0050.00
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PAGE 9

INSPECTION DATA REPORT ON WE.:D EVALUATION PROJECT

* GROUP DESIGNATOR: 013
GROUP TITLE: ERCW 8" LINES I UNIT
NO. OF INSPECTION TO BE PERFORMED:
% INSPECTED (ACTUAL NUMBER INSPECTED) :
% OF COMPONENTS DEVIANT: 46.15 (
TOTAL NUMBER OF WELDS: 26
% OF WELDS DEVIANT: 46.15 (
TOTAL CHARACTERISTICS: 390
% CHARACTERISTIC DErVTANT: 4.62 (

ATTRIBUTES FOR ThZ VISUAL EXAMINATION:

1.
2.
3.
4.,
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

Cracks (Linear Indications) .....
Overlap .......................
Undercut ........................

Lack of Fusion .......... .. ..
Incomplete Renetration ..........
Slag ................... ........

Visible Porosity ................
WelC Spatter ...................
Arc Strikes ...................
Coarse Ripples . ................
Grooves .........................

Abrupt Ridges. ......... ........
Valleys ....... ..................

Min Sect Thickness .............
Taper ............. .o............

maximum Offset ...... ............
Reinforcement ...................
Fillet/Socket Weld Size .........

I ANULUS ENTRY
26

100.00 ( 26 )
12 )

12 )

18 )

A*

0
0
0
0
0
0
0

6
10

0
0
0
0

2
0
0
0
0

B*

26

26
26
26

0
26
26
26
26
26
26
26
26
26
26

0
26

0

C*

0.00
0.00
0.00
0.00
0.00

0.00
0.00
23.08
38.46
0.00
0.00
0.00
0.00
7.69
0.00
0.00
0.00
0.00

No. of inaccessible welds ..............

Type Of M Test

DYN P~IU!3AIF1
NAG. PARTICLE
ULTRASONIC
RADIOGRAPHIC

Inspected
Coup. Weld

Component
4 Deviant

Welds
% Deviant

7.69(
o.oo(
0.00(
0.00(

7.69(
0. %0
0. 0,(
0. C (

A' - Tbtal dedants for this attribute in thft gxvW.
B* - atib of time this attriht 4 d .
C' - Drdation pwe t (Colum A/1 tims attdbit dA c ')*'100

- ct ddiant for this att-ibate. (A/AS of A) *1

B-13

D0

0.00
0.00
0.00
0.00
0.00
0.00
C. 00
33.33
55.56
0.00
0.00
0.00
0.00

11.11
0.00
0.00
0.00
0.00
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT
in•mimm1 gSinmIBmlaIBmI~gmg inmi gIn mm 2 . s• 2 .

GROUP DESIGNATOR: 014
GROUP TITLE: LOOP 3 AND 4 T-BAR SHIMS 0 718 ft.
NO. OF INSPECTION TO BE "ERFORMED: 4
% INSPECTED (ACTUAL NUMBER INSPECTED): 100.00 (
% OF COMPONENTS DEVIANT: 50.00 ( 2 )
TOTAL NUMBER OF WELDS: 35
% OF WELDS DEVIANT: 14.29 ( 5 )
TOTAL CHARACTERISTICS: 385
% CHARACTERISTIC DEVIANT: 2.08 ( 8 )

ATTRIBUTES FOR THE VISUAL EXAMINATION:

1. Cracks ..........
2. Weld Size .......................
3. Incomplete Fusion ...............
4. Overlap ......... . .*o9e i 0.......
5. Underfilled -Craters .............

6. Weld Profiles ...................
7. Undercut ....... ... ............8. Porosity ................... 0*0.. .
9. Weld Length and Location ........
0. Arc Strikes ........... 0...0.0*.

1. Surface Slaq and Weld Spatter...

A* B'

0 35
3 35
2 35
1 35
0 35
0 35
1 35
0 35
0 35
0 35
1 35

4)

C*

0.00
8.57
5.71
2.86
0.00
0.00
2.86
0.00
0.00
0.00
2.86

0*

0.00
37.50
25.00
12.50
0.00
0.00

12.50
0.00
0.00
0.00

12.50

of missing velds ....................
welds missing due to configuration..
of inaccessible welds ...............
of welds with deviant weld type .....

ONLY VSUAL EWWCLTIONS WERE PERFORMED FOR THIS GROUP.

A* - Total dviants f=o this attribute in that gmip.
O tfti of t±s this attribute 1 1 4.
C, - Doviation pzm*r (Column A/12 tim attribte d ad) *100
EA - Perznt dviants for this attribute. (A/&n of A)*'

B- 14

1
1

No.
No.
No.
No.
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PAGE II

INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

* GROUP DESIGNATOR: 015
GROUP TITLE: EC-SP-15, BLACK&VEACH
NO. OF INSPECTION TO BE PERFORMED:
% INSPECTED (ACTUAL NUMBER INSPECTED):
% OF COMPONENTS DEVIANT: 30.77 (
TOTAL NUMBER OF WELDS: 188
% OF WELDS DEVIANT: 6.38 (
TOTAL CHARACTERISTICS: 2052
% CHARACTERISTIC DEVIANT: 0.49 (

ATTRIBUTES FOR THE VISUAL EXAMT"...ION:

1.
2.
3.
4.
5.
6.
7.
S.
9.

10.
11.

No.
No.
No
No.

Cracks ... ........
Weld S3io .....................0

Incoupl, ,c Fusion ..............
Overlar. ........... . .•. . . .

Underf illed Craters ............Weld ,rofiles ...................
Under.cut ..... ...................
Potraity .......................0
Wele Length and Location ........
Are Staikes .....................Su,:face Slag andVold Spatter ...

1

(
C
C

C
C

(
C

WELD DELETION
13

100.00 ( i:
4)

12 )

j.0 )

k* B'

0 188

3 188
3 188

164
3 163
3 166

3 168
3 188

.LO 8

3)

If missing volds ........... .......00
welds missing due to configuration..
of inaccessible velds ...............
of velds vith deviant void type .....

ONLY VZ8=L ==IN&TIONS WERE PERFORMED FOR THIS GROUP.

A* - Tbtal dimriwt fo this attribute in tha graW.
10- kaumbr of Uses this attribuzte ' -1,

C* - Diatim peu (OWum A/13 tim attibute dcwd) *100
D*- Pawna dranmt for this attriute. (A/9= of A) *1

B-15

C*

0.00
3.89
0.00
0.00
0.00
0.00
0.00
0.00
1.60
0.00
0.00

D*

70.0070.00
0.00

0.00
0.00
0.00
0.00

30.00
30.00
0.00

0.oo
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT
181IB• •R RBB~d S..............t n•_____

, GROUP DESIGNATOR: 018
GROUP TITLE: EC-SP-18, RT NOT PREFORMED AFTER
NO. OF INSPECTION TO BE PERFORMED: i
% INSPECTED (ACTUAL NUMBER INSPECTED): 100.00 (
% OF COMPONENTS DEVIANT: 0.00 ( 0 )
TOTAL NUMBER OF WELDS: 1
% OF WELDS DEVIANT: 0.00 ( 0 )
TOTAL CHARACTERISTICS: 15
% CHARACTERISTIC DEVIANT: 0.00 ( 0 )

A REPAIR

1)

ATTRIBUTES FOR THE VISUAL EXAMINATION:

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.

Cracks (Linear Indications) .....
Overlap ........................

Undercut ........................
Lack of Fusion ........., .......
Incomplete Penetration ..........
Slag
Visible Porosity ................
Weld Spatter ...................
Arc Strikes ..............
Co'zrse Ripples . .'..............
Grooves .........................
Abrupt Ridges . .................
Valleys ....... .................

Kin Sect Thickness .............
Taper ............. .............

Maximto Offset ......... .........
Reinforcment ...................
Fillet/Socket Weld Size .........

A0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

B*t

1
1
1
1
0
1
1
1
1
1
1
1
1
1
1
0
1
0

C*

0.00
0.00
0.00
0.00
0.*00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

D*

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

No. of inaccessible velds ..............

Type Of Teast

DYE PENZROANT
MAG. PA1?ImL3

ULTRASONIC
RADIOGRAPHIC

Inspected
Coup. Weld

Co nent
% Deviant

0.00(
0.00(
0.00(
0.00(

Welds
% Deviant

0.00(
0.00(
0.00(
0.00(

A* - Total deviants for this attribute in that grmv.
B* - Number of tim this attribute dchckad.
C* - Deviatio pmuit (Column /14 tin attribute duch mid)*100
D* - Pen~t dieviants for this attribute. (A/Sm of A) *1

B-16
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PAGE 13

INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

GROUP DESIGNATOR: 020
GROUP TITLE: WELD 1-003B-TOSO-06 FINAL NDE
NO. OF INSPECTION TO BE PERFORMED: 1
% INSPECTED (ACTUAL NUMBER INSPECTED): 100.00 (
% OF COMPONENTS DEVIANT: 100.00 ( 1 )
TOTAL NUMBER OF WELDS: 1
% OF WELDS DEVIANT: 100.00 ( 1 )
TOTAL CHARACTERISTICS: 9
% CHARACTERISTIC DEVIANT: 11.11 ( 1 )

ATTRIBUTES FOR THE VISUAL EXAMINATION

1. Cracks (Linear Indications) .....
2. Overlap ........................
3.
4.
5.
6.
7.
S.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

Undercut .. ...o... o... .... ......s .*
Lack of Fusion .............. o ...
Incomplete Penetration..........Slaq ................... 0 0 00 e* 0. ......
Visible Porosity................
Weld Spatter .................
Arc Strikes ...................
Coarse Ripples. .... ......... .o.Grooves ........ " . o......... .....

Abrupt Ridges. ...... o .... ... o..Va~llys .......... 0*60....o.....

Min Sect Thickness . ........... .Taper ..... o....... . .............
Maximum offset... ...... .. *.*....
Reinforcement. . ..... . .. . .........
Fillet/Socket Weld Size ...... ..

No. of inaccessible velds ............

A* BeC*

0 1 0.00
0 0 0.00
0 1 0.00
0 1 0.00
0 0 0.00
0 1 0.00
o 1 0.00
0 1 0.00
1 1 100.00
0 0 0.00
0 0 0.00
0 0 0.00
0 0 0.00
0 1 0.00
0 0 0.00
0 0 0.00
0 1 0.00o 0 0.00

S 0

ONLY V1I2L XIUMATIONS WERE PERFORMED FOR THIS GROUP.

A* - Tal dilants for this attribute in that grmp.
D* - t&xer of tim this attribute c6, ,d.
C* -iD iatian pwaut (Oalum A/15 tin attribute dhock) *100
D*- Pearut dwiants for this attribute. (A/Su of A)*1

B-17

D0

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

100.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

GROUP DESIGNATOR: 021
GROUP TITLE: EC-SP-21, STRUCTURAL
NO. OF INSPECTION TO BE PERFORMED:
% INSPECTED (ACTUAL NUMBER INSPECTED):
% OF COMPONENTS DEVIANT: 100.00 (
TOTAL NUMBER OF WELDS: 279
% OF WELDS DEVIANT: 42.29
TOTAL CHARACTERISTICS: 2468
% CHARACTERISTIC DEVIANT: 6.77 (

ATTRIBUTES FOR THE VISUAL EXAMINATION:

STEEL PARTITION WALL INSP.
1

100.00 (
1)

118

167

Cracks ........... . . . . . .
Weld Size ......................
Incomplete Fusion ..............
Overlap ............ .
Underfilled Craters .............
Weld Profiles ...................
Undercut ........................
Porosity ........................
Weld L4enth and Location ........
Arc Strikes .....................
Surface Slag and Weld Spatter...

0 228
41 187
33 228

9 228
0 228
9 228
9 238
1 228
5 229
0 228

60 228

C* D*

0.00 0.00
21.93 24.55
14.47 19.76
3.95 5.39
0.00 0.00
3.95 5.39
3.95 5.39
0.44 0.60
2.18 2.99
0.00 0.00

26.32 35.93

of missing velds ....................
welds eissinq due to configuration..
of inaccessible velds ...............
of welds vith deviant veld type .....

ONLY IJL XAMATIONS WERE PERFORMED FOR THIS GROUP.

Total dmiants ft, this attribut in that gmip.
tP.er of time this atribzft dudt d.Deviation percet (0olum A/16 timsatti& dw d *)100

eamm drvants far this attribUte. (A/&= of A)*1

B-18

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.

NO.
No.
No.
No.
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

GROUP DESIGNATOR: 022
GROUP TITLE: EC-SP-22, HVAC FRAMES
NO. OF INSPECTION TO BE PERFORMED:
% INSPECTED (ACTUAL NUMBER INSPECTED):
% OF COMPONENTS DEVIANT: 100.00 (
TOTAL NUMBER OF WELDS: 60
% OF WELDS DEVIANT: 96.67 (
TOTAL CHARACTERISTICS: 312
% CHARACTERISTIC DEVIANT: 36.54 (

ATTRIBUTES FOR THE VISUAL EXAMINATION:

WITH 4" BY 5" CUTOUTS
1

100.00 (
1)

58

114

----- n -- - -

1.
2.
3.
4.
5.
6.
7.
S.
9.

10.
11.

No.
No.
No.
No.

Cracks .................. 990. 0
Weld Size .......................
Incomplete Fusion ...............
Overlap .................
Underfilled Craters ............
Weld Profile ................... S
undercut ............
Porosity ................. .......
Weld Length and Location ........
Arc Strikes .....................
Surface Slag and Weld Spatter... 5

of missing welds, ....................
velds missing due to configuration..
of inaccessible velds ...............
of velds vith deviant veld type .....

U.O00
0.00
0.00
0.00
0.00

96.67
0.00
0.00
4.17
0.00

91.67

Type Of 3= Test
Inspected

Coup. Weld
Component
% Deviant

Welds
% Deviant

DYEI 0!R ? 0 0 0.00( 0) 0.0o(
NAG. PIACZ2 0 0 0.00( 0) 0.00(
ULTRAS ORC 1 3 100.O0( 1) 100.00(
RADIOGRAPHIC 0 0 O.O0( 0) 0.00(

A* - Total dvrAnt for this attr-ibut in that grow.
96- = b:ar of tlim this attribute - F.
C*. - Dwiatio pusz (Oolum A/17 tiam attribte chce) *100
D* - Paert drwiants Aw this attribute. (A/Srn of A)*1

B-19

D*

0.00
0.00
0.00
0.00
0.00
50.88
0.00
0.00
0.88
0.00

48.25
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PAGE 16

INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

GROUP DESIGNATOR: 026
GROUP TITLE: EC-SP-26, HVAC SUPPORTS NOT INSPECTED
NO. OF INSPECTION TO BE PERFORMED: 2
% INSPECTED (ACTUAL NUMBER INSPECTED): 100.00 ( 2
% OF COMPONENTS DEVIANT: 0.00 ( 0 )
TOTAL NUMBER OF WELDS: 72
% OF WELDS DEVIANT: 0.00 ( 0 )
TOTAL CHARACTERISTICS:
% CHARACTERISTIC DEVIANT: 0.00 ( 0 )

ATTRIBUTES FOR THE VISUAL EXAMINATION:

1.
2.
3.
4.
5.
6.
7.
S.
9.

10.
11.

NO.
No.
No.
No.

A* B*

Cracks .........................
Weld Size .......................
Incomplete Fusion ...............
Overlap ............... * ........
Underfilled Craters .............
Weld Profiles ............ . ......Undercut ........................
Porosity ........................

Weld Length and Location ........
Arc Strikes .....................
Surface Slag and Weld Spatter...

of hissing velds ....................
velds hissing due to configuration..
of inaccessible velds ...............
of velds with deviant veld type .....

C* D*

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

ONLY VSZUL UXANINAITONS WERE PERIFORMED FOR THIS GROUP.

A' a Tbtal deviants for this #Attribute in that groai.
B' - ntAer of tim this attrite chcd.
C* - eviAtinca pernt (Colum A/18 tims attribute dh d) *100
D* - Pervent deviants for this attribute. (A/Su of A)*1

B-20
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INSPECTION DATA RAdPORT ON WELD EVALUATION PROJECT
a. mslamS Im ~ mssmlm ~ ~ •I l

* GROUP DESIGNATOR: 029
GROUP TITLE: EC-SP-29, UNDERSIZED
NO. OF INSPECTION TO BE PERFORMED:
% INSPECTED (ACTUAL NUMBER INSPECTED):
% OF COMPONENTS DEVIANT: 25.00 (
TOTAL NUMBER OF WELDS: 8
% OF WELDS DEVIANT: 25.00 (
TOTAL CHARACTERISTICS: 8
% CHARACTERISTIC DEVIANT: 25.00 (

ATTRIBUTES FOR THE VISUAL EXAMINATION:

1.
2.
3.
4.
S.
6.
7.
S.
9.

10.
11.
12.
13.
14.
15.
16.
17.
1i.

Cracks (Linear Indications).....
Overlap ........................
Undercut .................
Lack ot Fusion.............
Incomplete Penetration .........
Slag ...........................
Visible Porosity ................
Weld Spatter ...................
Arc Strikes ...................
Coarse Ripples . ................
Grooves .........................
Abrupt Ridges. . ........ . . .....valleys ...... . .. ...............
Min Sect Thickness ...........
Taper .......o ...... .............
m~aximum tsett ..................
Reinforcement ...................
Fillet/Socket Weld Size .........

SOCKET WELDS ON ASME PIPE
8

100.00 ( 8
2)

2)

A'

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0

2

B'

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

C*

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

25.00

0.

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

100.00

No. of inaccessible welds ..............

ONLY VZISAL EIXIINMTIONS WERE PERFORMED FOR THIS GROUP.

A* - Tba diAnts for this attrziute in that gmcp.
B* - Pidw of tim this attribute '-",- .
C* - Deviation pinit (olumn A/19 tim attribute dhe*)'100
D* -erout dciwtts for this attribute. (A/Su of A)*'

B-21
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

GROUP DLSIGNATOR: 032
'GROUP TITLE: EC-SP-32, DEFECTIVE WELD ON HGR

NO. OF INSPECTION TO BE PERFORMED: 1
% INSPECTED (ACTUAL NUMBER INSPECTED): 100.00 (
% OF COMPONENTS DEVIANT: 100.00 ( 1 )
TOTAL NUMBER OF WELDS: 8
% OF WELDS DEVIANT: 25.00 ( 2 )
TOTAL CHARACTERISTICS: as
% CHARACTERISTIC DEVIANT: 2.27 ( 2 )

70-ICC-R487

1)

ATTRIBUTES FOR THE VISUAL EXAMINATION:

1.
2.
3.
4.
5.

7.
8.
9.

10.
11.

No.
No.
No.
No.

Ca

0.00
25.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

D*

0.00
100.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

ONLY VIL IXAMIZNATIONS WERE PERFORMED FOR THIS GROUP.

A* - lTb deviants for this attribute in that grow.
B* - •ambw of time this attribute dAmI.
C* - Deviation parunt (Colum A/20 tim attribute dhcwkd)*100
D* - Fszent dwiants for this attribte. (A/Su of A)*1

B-22

A* B*

Cracks ......... ........ .... 0 8
Weld Size ....................... 2 8
Incomplete Fusion ............... 0 8
Overlap ................ ...... 0 a
Underfilled Craters ............ 0 8
Weld Profil•s ................... 0 8
Und0 rcu 0 8Porosity ........................ 0 a
Weld Lenqth and Location ........ 0 S
Arc Strikes ..................... 0 8
Surface Slag and Weld Spatter... 0 a

of missing velds. ................... 0
welds aissing due to confiquration.. 0
of inaccessible velds ............... 0
of velds vith deviant veld type ..... 0
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

GROUP DESIGNATOR: 033
GROUP TITLE: So Valve RM Hanger
NO. OF INSPECTION TO BE PERFORMED:
% INSPECTED (ACTUAL NUMBER INSPECTED)
I OF COMPONENTS DEVIANT: 0.00 (
TOTAL NUMBER OF WELDS: 7
% OF WELDS DEVIANT: 0.00 (
TOTAL CHARACTERISTICS: 71
% CHARACTERISTIC DEVIANT: 0.00 (

ATIlMIBUTES FOR THE VISUAL EXAMINATION

Cracks .........................
Weld Size .......................
Incomplete Fusion ...............
Overlap .......................
Underfilled-Craters .............

Weld Profiles. ...................
Undercut ........................
Porosity. ......... .0 0...........
Weld Length and Location ........
Arc Strikes .....................
Surface Slag and Weld Spatter...

at Beam W33X200
I

100.000o1

0)

0)

I:
A* B* C* D*

- ~~~ee ~ - 0----.-------------- --------

0 7 0.00 0.00
0 7 0.00 0.00
0 7 0.00 0.00
0 7 0.00 0.00
0 7 0.00 0.00
0 7 0.00 0.00
0 7 0.00 0.00
0 7 0.00 0.00
0 7 0.00 0.000 7 0.00 0.00

0 7 0.00 0.00

of missing veldm ....................
welds missing due to configuration..
of inaccessible weld ...............
of welds with deviant weld type .....

ONLY VISL UXAXIHATIONS WERE PERFORMED FOR THIS GROUP.

- Total dcviants for tUs attribut in that grow.
- Nlamer of time this attribt chckad.
- Drwvitor parut* (Colum A/21 tin attributa ood)'*100
- Percet diwints for this attribute. (A/S, of A) *1

B-23

1.
2.
3.
4.
5.
6.
7.
6.
9.

10.
11.

No.
No.
No.
No.
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

GROUP DESIGNATOR: 034
GROUP TITLE: EC-SP-34, CRACK IN VALVE BODY/WELD ZONE
NO. OF INSPECTION TO b£ PERFORMED: 2
% INSPECTED (ACTUAL NUMBER INSPECTED): 100.00 ( 2
% OF COMPONENTS DEVIANT: 0.00 ( 0 )
TOTAL NUMBER OF WELDS: 2
% OF WELDS DEVIANT: 0.00 ( 0 )
TOTAL CHARACTERISTICS: 30
% CHARACTERISTIC DEVIANT: 0.00 ( 0 )

ATTRISUTES FOR THE VISUAL EXAMINATION.

--A* -- Be
1. Cracks (Linear IE atlons)..... 0 2
2. Overlap ...... ............ 0 2
3. Undercut .......... . ..... 0 2
4. Lack of Fusion ......... * ......... 0 2
5. Incomplete Penetration .......... 0 0
6. Slaq ........................... 0 2
7. Visible Porosity ................ 0 2
I. Weld Spatter ................... 0 2
9. Arc Strikes ................ 0 2

10. Coarse Ripples . ................ 0 2
11. Grooves ......................... 0 2
12. Abrupt Ridges . ................. 0 2
13. Valleys ....... .. .............. 0 2
14. Min Sect Thickness . ............ 0 215. Taper ............. ............. 0 2
16. Maximum Offset .................. 0 0
17. Reinforcement ................... 0 2
18. Fillet/Socket Weld Size ......... 0 0

No. of inaccessible welds .............. 0

C*

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

D*

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Type Of =E Test

DYE PU03AWI
MAC. PAMICLI
ULTRASONIC
RADIOGPACPIC

Inspected
Comp. Weld

Component
* Deviant

0.00(
0.00(
0.00(

100. 00 (

Welds
% Deviant

0.00(
0.00(.
0.00(

100.00(

- 1bal devants fr this attribute in that grou.
- Nimer of t i this attzr1 e dekad.
- Doviaticm ypmrnt (Co1ui A/22 ti. attrbzute dh w.md)*100
- Pamnt driants far th-s attribute. (A/Su of A) *1

B-24



10/14/87
07:31:00
INS 001-RI

PAGE 21

INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

GROUP DESIGNATOR: 202
GROUP TITLE: AUX B5D EIZCTRICAL SUPPORTS AT
NO. OF INSPECTION TO BE PERFORMED: 64
! INSPECTED (ACTUAL NUMBER iNSPECTED): 100.00 (
% OF COMPONENTS DEVIANT: 32.81 ( 21 )
TOTAL NUMBER OF WELDS: 363
% OF WELDS DEVIANT: 16.53 ( 60 )
TOTAL CHARACTERISTICS: 3796
% CHARACTERISTIC DEVIANT: 2.C6 ( 101 )

713ft. (1980 - 1981)

64 )

ATTRIBUTES FOR THE VISUAL EXAMINATION:

1.
2.
3.
4.
5.
6.
7.
8.
9.

No.
No.
No.
No.

Cracks ...............
Weld Size .............. . . . .

Incomplete Fusion ...............
Overlap ...........
Underfilled Craters .............
Weld Profiles ...................
Undercut ........................
Porosity ....... .................

Weld Length and Location ........
Arc Strikes ....................
Surface flag anid Wald Spatter ...

A* B*

0 363
11 166
12 363

2 363
1 363

21 363
7 363
0 363
9 363
0 363

33 363

of missing welds ....................
welds missing due tu configuration..
of inaccessnie velds ...............
of velds with deviant veld type .....

ONLY VWIAL EWXINATIONS WERE PERFORMD FOR THIS GROUP.

2Tta dvimits for this attribuite in that gm.
amber of times this attriburrte - i 1e.

Drriation pezs, (cOlu A/23 ti attrib.te dhWJd) *100
dit mdrants for this attribute. (A/Su of A)*1

B-25

C*

0.00
6.63
3.31
0.55
0.00
7.44
1.93
0.00
2.48
0.00
9.09

0.00
10.89
11.88

1.98
0.00

26.73
6.93
0.00
8.91
0.00

32.67
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

.GROUP DESIGNATOR: 208
GROUP TITLE: SYSTEM 62,63,68 DRAIN
NO. OF INSPECTION TO BE PERFORMED:
% INSPECTED (ACTUAL NUMBER INSPECTED):
% OF COMPONENTS DEVIANT: 39.29 (
TOTAL NJMBER OF WELDS: 56
% OF WELDS DEVIANT: 39.29 (
TOTAL CHARACTERISTICS: 452
% CHARACTERISTIC DEVIANT: 6.42 (

ATTRIBUTES FOR THE VISUAL EXAMINATION:

1.
2.
3.
4.
5.
6.

7.
a.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

Cracks (Linear Indications) .....overlap ........................
Undercut ........................

Lack of P'3ion ......... :.........
Incmulplete Penetration ..........
Slag ..........................
Visible Porosity ................
Weld Spatter ...................
Arc Striikes 9..................

Coarse Ripples . ................
Greaves ..........................
Abrupt Ridges . ....... .... .*...Valleys ....... .................

Kin Sect Thickness .............Taper ............. .00... .... ...
Maximua Offset ..................
Reinforcement ...................
Fillet/Socket Weld Size .........

HEADERS THREAD-O-LETS
56

100.00 ( 56 )
22

22

29

A'

0
0
0
1
0
0
4
5
18

0
0
0
0
1
0
0
0
0

B'

56
0

56
56

0
56
56
56
56

0
0
0
0

56
1
0
1
2

C*

0.00
0.00
0.00

1.79
0.00
0.00
7.14
8.93

32.14
0.00
0.00

0.000.00
1.79
0.00
0.00
0.00
0.00

0.00
0.00
0.00
3.45
0.00
0.00

13.79
17.24
62.07
0.00
0.00
0.00
0.00
3.45
0.00
0.00
0.00
0.00

No. of inaccesible velds ..............

OWLY VISUAL zaU ATIONS WERE PERFORMED FOR THIS GROUP.

A* - Total dvr/n*s for this attrilit in that gzu.
Bk - Nftzwr of tims this attribute u .
C' - !Diatia paxou (ce1te A/24 ti• attrfft chcked) '100
D* - PNexmt daviants for this a3tibat. (A/&= of A) *1

B-26



10/14/87
07:31:28
INS 001-RI

PAGE 23

INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

GROUP DESIGNATOR: 210
GROUP TITLE: WELDER QUALIFICATION
NO. OF INSPECTION TO BE PERFORMED:
% INSPECTED (ACTUAL NUMBER INSPECTED):
% OF COMPONENTS DEVIANT: 16.67 (
TOTAL NUMBER OF WELDS: 60
% OF WELDS DEVIANT: 16.67 (
TOTAL CHARACTERISTICS: 675
% CHARACTERISTIC DEVIANT: 1.93 (

ATTR BUTES FOR THE VISUAL EXAMINATION:

1.
2.
3.
4.
5.
6.
7.
a.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

Cracks (Linear Indications) .....
Overlap .............. ........
Undercut: ........................
Lack of Fusion ..................
Incomplete Penetration ..........
Slag ...........................

Visible Porosity ................
Weld Spatter ..................
Arc Strikes .................
Coarse Ripples. ................
Grooves ........ .o...... .........
Abrupt Ridges. ............... ..
Valleys ....... .. o..............

Min Sect Thickness . ............

Maximum Offset ..................
Reinforcement.............. ....
Fillet/Socket Weld Size .........

No. of inaccessible velds ............

BACK-DATE
60

100.00 (
10 )

QUESTION

60 )

10 )

13

A* B* C,

----0--.; -- -0 60 0.00
0 23 0.00

1 60 1.67
0 60 0.00
0 2 0.00
0 60 0.00
1 60 1.67
1 60 1.67
8 60 13.33
0 23 0.00
0 23 0.00
0 23 0.00
0 23 0.00
1 60 1.67
0 15 0.00
0 1 0.00
0 21 0.00
1 41 2.44

Type Of = Test

DYE P3ZTEAUNT
NAG. PWICLIR
ULTRASONIC
RADIOGRAPKIC

Inspected
Coup. Weld

Component
% Deviant

0.00(
0.00 C
0.00 C
0.00 C

Welds
% Deviant

0.00(
0. 00(
0.00(
0.00(

AP - Total devmnts for this attribute In that grz .
BP = NibwU of tim this attribute '11.
0*- =Dviation pFumt (Colun A/25 tlm attribute d )*100
D* - Perot devians for Whis attribute. (A/&= of A) *1

B-27

D0

0.000.00
7.69
0.00
0.00
0.0c
7.69
7.69

51.54
0.00
0.00
0.00
0. 0O3

7.69
0.00
0.00
0.00
7.69
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

GROUP DESIGNATOR: 212
GROUP TITLE: OPEN BUTT WELDING 0 CONTAINMENT PENETRATIONS
NO. OF INSPECTION TO BE PERFORMED: 52
% INSPECTED (ACTUAL NUMBER INSPECTED): 100.00 ( 52
% OF COMPONENTS DEVIANT: 28.85 ( 15 )
TOTAL NUMBER OF WELDS: 52
% OF WELDS DEVIANT: 28.85 ( 15 )
TOTAL CHARACTERISTICS: 52
% CHARACTERISTIC DEVIANT: 28.85 ( 15 )

ATTRIBUTES FOR THE VISUAL EXAMINATION:
A* B* C* D*

1. Cracks (Linear Indications) ..... 0 0 0.00 0.00
2. Overlap ........................ 0 0 0.00 0.0o
3. Undercut ........................ 0 0 0.00 0.00

4. Lack of Fusion ........... ........ 0 0 0.00 0.00
3. Incomplete Penetration .......... 0 0 0.00 0.00

. s ............. .. 0 0 0.00 0.00
7. vi P.orosity ......... 0.... 0 0 0.00 0.00
a. Weld Spatter ................... 0 0 0.00 0.00
9. Arc Strikes .............. . 0 0 0.00 0.0o)
1o. coarse Ripples. ................ 0 0 0.00 o.oo
11. Grooves ......................... 0 0 0.00 0.00
12. Abrupt Ridges . ................. 0 0 0.00 0.00
13. valleys ........... .. ... ....... 0 0 0.00 0.00
14. Min Sect Thickness . ............ 1s 52 28.85 100.00
15. Taper ............. 0-900 ..... 0 0 0.00 0.00
16. Naximm Ottset .................. 0 0 0.00 o.oo
17. Reintorcme ent................... 0 0 0.00 0.00
16. Fillet/Socket Weld Size ......... 0 0 0.00 0.00

No. of inacoessible welds .............. 9

ONLY VzWA ECZMATONS WERE PERFORMED FOR THIS GROUP.

A* - Thta dsrfta for Uhis attribzte In that gzua.
3' - tt.bw of tiamE d"L attrib&At 1ud.
Ce - Diatia' pwmw. (*1Ui A/26 tIM attril dA d)*100
0' - pzait dr1a* tg fhis" atftribzt. C/BS.2 of A) *1

B- 28
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

GROUP DESIGNATOR: 214
GROUP TITLE: WINTER 1983 FABRICATED
NO. OF INSPECTION TO BE PERFORMED:
% INSPECTED (ACTUAL NUMBER INSPECTED):
% OF COMPONENTS DEVIANT: 26.23 (
TOTAL NUMBER OF WELDS: 177
% OF WELDS DEVIANT: 17.51 (
TOTAL CXARACTERISTICS: 1886
% CRARACTERISTIC DEVIANT: 2.12 (

ATTRIBUTES FOR THE VISUAL EXAMINATION:

N/S VALVE
61

LOO.00 (
16 )

ROOM STEEL

61 )

31 )

40

C* D*

Cracks .........................
Weld Six* .......................

Incomplete Fusion ...............
Overlap ........................
Underfilled Craters .............
Weld Profiles ...................
UnderCt- 69*u999 .... 0.............
Porosity ........................
Weld Length and Location ........
Arc Strikes....................
Surface Slag and Weld Spatter...

0 176
11 130

7 176
5 176
0 174

16 174
0 176
0 176
0 176
0 176
1 176

of missing welds ....................
welds missing due to configuration..
of inaccessible welds ...............
of velds with deviant weld type .....

Type Of - Test

DYE 3T3N
MAG. AMCfTZ=
ULTRASONIC
RADIOGRAPHIC

Inspected
Coup. Weld

CeIponent
% Deviant

0.00(
0.*00 (

31.71(
o.o0(

Welds
% Deviant

0.00(
0 .00(

22.22(
0.00(

0)
0)

13)
0)

AP - Total driants for this attribute in that gmrop.
B* - Ptdir of tims this attribute ' .
C, - iAstion pswm (colum A/27 tiii attribte )'*100
Dh - Pawt ftuiants fcr this atftibuts. (A/Sua of A) *1

B-29

1.
2.
3.
4.
5.
6.

7.
S.
9.

10.
11.

No.
No.
No.
No.

0.00
8.46
3.98
2.84
0.00
9.20
0.00
0.00
0.00
0.00
0.57

0.00
27.50
17.50
12.50
0.00
40.00
0.00
0.00
0.00
0.00
2.50
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INSPECTION DATA REPORT ON WELD EVkLTJATION PROJECT

• GROUP DESIGNATOR: 219
GROUP TITLEi CONTROL BUILDING DUCTWORK SUPPORT WELDS
NO. OF INSPECTION TO BE PERFORMED: 61
% INSPECTED (ACTUAL NUMBER INSPECTED): 100.00 ( 61 )
% OF COMPONENTS DEVIANT: 32.79 ( 20 )
TOTAL NUMBER OF WELDS: 837
% OF WELDS DEVIANT: 7.41 ( 62 )
TOTAL CHARACTERISTICS: 8989
% CHARACTERISTIC DEVIANT: 0.66 ( 59 )

ATTRIBUTES FOR THE VISUAL EXAMINATION:

Cracks .........................
Weld Size .......................
Incomplete Fusion ...............Overlap ................ .........

Undertilled.Craters .............
Weld Profiles ...................
Undercut ........................Porosity ........................

Weld Length and Location ........
Arc Strikes ....................
Surface Slag and Weld Spatter....

0 822
36 789
2 822
2 822
1 812
0 812
4 822
0 822
6 822
0 822
8 822

C*

0.00
4.56
0.24
0.24
0.12
0.00
0.49
0.00
0.73
0.00
0.97

D*

0.00
61.02
3.39
3.39
1.69
0.00
6.78
0.00
10.17
0.00
13.56

of missing welds .....................
welds missing due to configuration..
of inaccessible welds ...............
of velds with deviant weld .ype .....

ONLY Vx IEMMI'lATZONS WERE PERFORMED FOR THIS GROUP.

T'bt driants fdr this attribute in that gr=p.
Rnber of tiam this attribute d ,1.
IDYiation eprot (Colum A/28 time attrite drcked) *100
Per•vat davants for this attribute. (A/Sm of A) *1

B-30

2.

3.
4.
5.
6.
7.
8.
9.

10.
11.

NO.
NO.
No.
No.
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

GROUP DESIGNATOR: 220
"GROUP TITLE: ASME SMALJ, BORE PURGE
KO. OF INSPECTION TO BE PERFORMED:
% INSPECTED (ACTUAL NUMBER INSPECTED):
% OF COMPONENTS DEVIANT:
TOTAL NUMBER OP WELDS:
% OF WELDS DEVIANT:
TOTAL CHAPACTERISTICS:
% CHARACTERISTIC DEVIANT:

40.00 (
5

40.00 (
39

5.13 (

VERIFICATION
5

100.00 (
2)

2)

2)

ATTRIBUTES FOR THE VISUAL EXAMINATION:

1.
2.
3.
4.
5.
6.
7.
S.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

Cracks (Linear Indications) .....
Overlap .......................
Undercut ........................

Lack of Fusion .................
Incomplete Penetration...........
Slag ... q.... ... ..

Visible Porosity ............... .
Weld Spatter .................
Arc Strikes ...................
Coarse Ripples . ..............
Grooves ................

Abrupt Ridges . .................
Valleys ...... . .................
Kin Sect Thickness .............
Taper .. ........... .............

Kaxiu• Offset ...... . .. .. ......
Reinforcenent .................. .
Fillet/Socket Weld Size .........

A0

0
0
0
2
0
0
0
0
0
0
0
0
0
0
0
0
0

5*

0
5

2
3
5
5
5
5
0
0
0
0
2
0
0
2
0

No. of inaccessible welds ..............

ONLY VISL EXEINATIOS ?AUX PERFORMED FOR THIS GROUP.

A* - T¶tal dwoanu for this attribute in tht gz=V.
B* - Subr of tims this attribute d-aim .
C* - D datian awt (Colum A/29 time attru te) *100
D* - FPea deviwants for this attribute. (V" of A) *1

B-31

5)

C*

0.00
0.00
0.000
0.00

66.67
0.000
0.*00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

100.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.000.00
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

GROUP DESIGNATOR: 222
GROUP TITLE: PRE JAN 1981 PLATFORMS,STAIRS,LADDERS AS-BUILTS
NO. OF INSPECTION TO BE PERFORMED: 50
% INSPECTED (ACTUAL NUMBER INSPECTED): 100.00 ( 50 )
% OF COMPONENTS DEVIANT: 72.00 ( 36 )
TOTAL NUMBER OF WELDS: 1741
% OF WELDS DEVIANT: 27.34 ( 476 )
TOTAL CHARACTERISTICS: 18124
% CHARACTERISTIC DEVMANT: 3.18 ( 576 )

ATTRIBUTES FOR THE VISUAL EXAMINATION:
A* 5* C*

1. Cracks ..................... 4 1707 0.23 0.69
2. weld Size ....................... 224 1078 20.78 38.89
3. Incomplete Fusion ............... 20 1707 1.17 3.47
4. Overlap ........................ 13 1707 0.76 2.26
5. Underfill Craters ............. 4 1695 0.24 0.69
6. Weld Profiles ................... 177 1695 10.44 30.73
7* Undercut...... . .............. 7 1707 0.41 1.22
8. Porosity .............. 0 1707 0.00 0.00
9. Weld Length and 4ocation ........ 57 1707 3.34 9.90
10. ArC Strike . ..................... 0 1707 0.00 0.00
11. Surface Slag and Weld Spatter... 70 1707 4.10 12.15

No. of tseisne welds .................... 17
No. velds missing due to configuration.. 9
No. of inaccessible velds ............... 19
No. of velds vith deviant veld type ..... 15

ONLY V19SL RUMN&TIONS WERE PERFORMED FOR THIS GROUP.

A* a Wal drdwits for this attribute in that gzx.p.
B* - Pxbt of tim this attribute "mdI.
C* - •DAnti;i -- * (Co1lum /30 tiMS a Rh - *100
Do - Pao dants for this attrite. (A/Siu of A) *1

B-32
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

• GROUP DESIGNATOR: 224
GROUP TITLE: PRESSURE BOUNDARY WELDING VISUAL
NO. OF INSPECTION TO BE PERFORMED: 64
% INSPECTED (ACTUAL NUMBER INSPECTED): 100.00 (
% OF COMPONENTS DEVIANT: 50.00 ( 32 )
TOTAL NUMBER OF WELDS: 64
% OF WELDS DEVIANT: 50.00 ( 32 )
TOTAL CHARACTERISTICS: 803
% CHARACTERISTIC DEVIANT: 8.84 ( 71 )

FINAL ACCEPTANCE

64 )

ATTRIBUTES FOR THE VISUAL EXAXINATION:

1.
2.
3.
4.
5.
6.
7.
S.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.

Cracks (Linear Indications) .....
overlap ........................
Undercut ............... 0.........

Lack of Fusion. ........ . ........
Incomplete Penetration ..........Slag .. . . . . .. . . . . . .

Visible Porosity................
Weld Spatter ........... ......
Arc Strikes ...................
Coarse Ripples . ................

Abrupt Ridges. . ...............
Valleys.99 * ..... . ...... .......

Min Sect Thickness .............
Taper ...... o.o. .o.... .............

maximm Offset........... .......
Reinforcement ...... ....... .... ...
Fillet/Socket Weld Size .........

A*

0
1
S
2
7
3

12
7
21

0
0
0
0
a
0
0
5
0

B*

64

45
64
64
29
63
64
64
64
39
39
39
39
63

0
0
62

1

C*

0.00
2.22
7.al
3.12

24.14
4.76

18.75
10.94
32.81
0.00
0.00
0.00
0.00

12.70
0.00
0.00
8.06
0.00

D*

0.00
1.41
7.04
2.82
9.86
4.23

16.90
9.86

29.58
0.00
0.00
0.00
0.00

11.27
0.00
0.00
7.04
0.00

No. of inaccessible welds ..............

Type Of = Test

DYE UTW
NAG. ARTCL'M
ULTRASONIC
RADIOGRAPHIC

Inspected
Coup. Weld

Component
% Deviant

19.35(
42.86(
0.00(
0.00(

Welds
% Deviant

19.35(
42.86(

0.00(
0.0c(

A* - Ttal dimrt•s f this attribute in thint gzro.
3* - mbsr of tims this attribute dhcd.
C* - Dviatim pmwit (Cabmw A/31 tim. attribute dhamd) *100
D* fatzut deliants fr this attribte. (WA/S of A)*1

B-33
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

GROUP DESIGNATOR: 225
-'GROUP TITLE: CONDUIT SUPPORTS 0
NO. OF INSPECTION TO BE PERFORMED:
% INSPECTED (ACTUAL NUMBER INSPECTED)
% OF COMPONENTS DEVIANT: 43.55 (
TOTAL NUMBER OF WELDS: 207
% OF WELDS DEVIANT: 19.81
TOTAL CHARACTERISTICS: 2125
% CHARACTERISTIC DEVIANT: 2.92 (

CONTROL BLD.
62

: 100.CO (
27 )

EL. 706 ft.

62 )

41 )

62 )

ATTRIBUTES FOR THE VISUAL EXAMINATION: A* B*

1. Cracks ........................ 1 205
2. Weld Size ....................... 0 75
3. Incomplete Fusion ............... 9 205
4. Overlap ........... *, ........ 3 205
5. Underfilled Craters ............. 0 205
6. Weld Profilem ................... 10 205
7. Undercut ........................ a 205
S. Porosity ........................ 0 205
9. Weld Length and Location ........ 20 205

10. Arc Strikes ..................... 0 205
11. Surface Slag and Weld Spatter... 11 205

No.
No.
No.
No.

C*

0.49
0.00
4.39
1.46
0.00
4.88
3.90
0.00
9.16
0.00
5.37

of hissing welds.....................
welds missing due to configuration..
of inaccessiblewelds ...............
of welds vith deviant weld type .....

ONLY VZIOL WIZINMTIONS WERE PERY'ORMED FOR THIS GROUP.

- Total dviants for this attribfte in that gup.
- Pte of times this attributeh d4, a1.
- Deiaticn pacen (Colum A/32 ties attribuate cked)*100
- Pernt deviants for this attzriute. (A/S of A) *1

B-34

D*

1.61
0.00

14.52
4.84
0.00

16.13
12.90
0.00

32.26
0.00

17.74
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

, GROUP DESIGNATOR: 227
GROUP TITLE: SURGE LINE TRUSS STIFFENERS FIT-UP
NO. OF INSPECTION TO BE PERFORMED: 35
6 INSPECTED (ACTUAL NUMBER INSPECTED): 100.00 ( 35
6 OF COMPONENTS DEVIANT: 37.14 ( 13 )
TOTAL NUMBER OF WELDS: 159
% OF WELDS DEVIANT: 12.58 ( 20 )
TOTAL CHARACTERISTICS: 1663
% CHARACTERISTIC DEVIANT: 1.02 ( 17 )

ATTRIBUTES FOR ThE VISUAL EXAMINATION:

1.
2.
3.
4.
5.
6.
7.
a.
9.
10.
11.

No.
No.
No.
go.

A* 8

Cracks ......................... 0 154Weld Size ....................... 7 129

Incomplete Fusion ...... 0......... 2 154Overlap ........................ 1 154

Underfilled'Craters ............. 0 152
Weld Profiles ................... 0 151
Undercut. ............ ............ 3 154
Porosity ........................4 0 154
Weld Length and Location ........ 1 153
Arc Strikes ..................... 0 154
Surface Slag and Weld Spatter... 1 154

of missing velds .................... 4
velds missinq due to configuration.. 0
of inaccessible velds ............... 1
of velds vith deviant veld type ..... 2

C*

0.00
5.43
1.30
0.65
0.00
0.00
3.25
0.00
0.65
0.00
0.65

ONLY VIMAL I•3 NTXONS WERE PERFORIMD FOR THIS GROUP.

A* - Tmal dovirAn for this attribute in that 9=up.
8* - Rbesr of times this attribute checked.
c* - Dsviatin pzuat (Colum A/33 tim attribute dcckd) *100
Dh - Pamrft deviants for this attribute. (A/Sus of A)*1

B-35

D*

0.00
41.18
11,76
5.88
0.00
0.00

29.41
0.00
5.88
0.00
5.88
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

GROUP DESIGNATOR: 228
GROUP TITLE: ALL WELDING ON 6" FIRE PROTECTION
NO. OF INSPECTION TO BE PERFORMED: 10
% INSPECTED (ACTUAL NUMBER INSPECTED): 100.00 (
% OF COMPONENTS DEVIANT: 100.00 ( 10 )
TOTAL NUMBER OF WELDS: 10
% Of WELDS DEVIANT: 100.00 ( 10 )
TOTAL CHARACTERISTICS: 100
% CHARACTERISTIC DEVIANT: 19.00 ( 19 )

CHECK VALVES

10 )

ATTRIBUTES FOR TIE VISUAL EXAMINATION:

1.
2.
3.
4.
5.
6.
7.
S.
9.

10.
11.
12.
13.
14.
15.
16.
17.
16.

Cracks (Linear Indications).....
Overlap ........................Undercut ........................
Lack of Fusion ......... . ....
Incomplete Penetration ..........
Sla..vi, L. ======================::::
Weld Spatter ............
Arc Strikes ..
Coarse Ripples. .. o.o... . . . .
Groove ............ oo......o........

Abrupt Ridqes. ........ . ..... o ...Valleys ....... .. . ...........
Kin Sect Thickness. ............
Talper....oo......... ...... . . .

Naximu Offset. ...... .. 0.. ....
Reinforcement... . ... o .......... o
Fillet/Socket Weld Size .........

0

0
0
1
0
1
7
2
7
0
0
0
0
1
0
0
0
0

B.

10
10
10
10
10
10
10
10

0
0

10
10
1010
0

10
10

C*

0.00
0.00
0.00

10.00
0.00

10.00
70.00
20.00
70.00
0.00
0.00
0.00
0.00

10.00
0.00
0.00
0.000.00

D*

0.00
0.00
0.00
5.26
0.00
5.26

36.84
10.53
36.84

0.00
0.00
0.00
0.00
5.26
0.00
0.00
0.00
0.00

No. of inaccessible welds ..............

ONLY VISUL ZIWI TIONS WERE PERFORMED FOR THIS GROUP.

A* - T'•tal dmams fo this attribute in that guW.
B* - Mi.ber of tim this attribute c 1.
C* -aDwation paet (00lU /34 time atribute *)100
D* - Fftcmit tiants for this attribute. (A/am of A) *1

B-36
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

. GROUP DESIGNATOR: 229
GROUP TITLE: SLAG INCLUSIONS ON STEAM GEN. PDOS
NO. OF INSPECTION TO BE PERFORMED: 18
% INSPECTED (ACTUAL NUMBER INSPECTED): 100.00 18
% o0 COMPONENTS DEVIANT: 44.44 ( 8 )
TOTAL NUMBER OF WELDS: 70
% OF WELDS DEVIANT: 10.57 ( 13 )
TOTAL CHARACTERISTICS: 700
% CHARACTMI STIC DEVIANT: 3.14 ( 22

ATTRIBUDTES FOR THE VISUAL EXAMINATION:

1. Cracks .........................
2. Weld Size .......................
3. InCC=plto usion ..... , ........
4. Overlap ........................
5. Underfilled Craters .............
6. Weld Profiles ....... ............
7. Undercut........................
S. Porosity ........... .............
9. Weld Lenqth and Location ........
0. Arc Strikes .....................
1. Surface Slag and Weld Spatter...

No.
No.
No.
No.

A* C* D 2

2.86 9.09
0.00 0.00
7.14 22.73
5.71 1.8.18
1.43 4.55
8.57 27.27
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
5.71 18.18

of missing velds ....................
velds missing due to configuration..
of inaccessible velds ...............
of velds vith deviant veld type .....

Type Oft Test

DYE PWNIAVI
NA". PAM=~L
ULT3PON1C
RADIOGRANIC

Inspected
Caup. Weld

Component
% Deviant

0.0o(
0.00 C
77.78(
0.00(

0)
0)

14)
0)

Welds
% Deviant

0.00(
0. 00(

37.14(
0.00(

0)
0)

25)
0)

A* - Tal devimts for this attibte in that gpup.
D* - Maz of t•m this attribute ' 1 1.
C* - DNr~dtiaM pat (01LwM A/35 UtmS attribzt d-ck1d) *100
D* - Pfert doviams fdr this attribute. (A/S= of A)*1

B-37

1'
1
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

* GROUP DESIGNATOR: 230
GROUP TITLE: VISUAL ACCEPTANCE FOR
NO. OF XNSPECTION TO BE PERFORMED:
% INSPECTED (ACTUAL NUMBER INSPECTED):
% OF COMPONENTS DEVIANT: 20.65 (
TOTAL NUMBER OF WELDS: 430
% OF WELDS DEVIANT: 13.26 (
TOTAL CHARACTERISTICS: 3710
% CHARACTERISTIC DEVIANT: 1.56 (

PIPE SLEEVES (70-ICC R487)
92

100.00 ( 92 )
19

57

58

ATTRIWB:3S FOR THE VISUAL EXAMINATION:
A* B'
---------------------

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

1TO.
No.
No.
No.

Cracks .........................
Weld Size ....................... 3
Incomplete Fusion ...............
Overlap ...............
Underfilled Craters .............
Weld Profiles ................... 1
Undercut: ........................
Porosity ..... ........ ...........
Weld Longth and Location ........
Arc Strikes .....................
Surface Slag and Weld Spatter...

of missing velds....................
velds maissing due to confiuration..
of inaccessible veld ...............
of velds vith deviant veld type .....

313
394
313
313
309
406
313
313
410
313
313

C*

0.00
8.12
0.64
0.32
0.00
3.69
0.32
0.00
0.98
0.00
0.96

ONLY VISUL WIIATIONS WERE PERFORMED FOR THIS GROUP.

A* - Tetal dviAnts for this attribte in that gmqp.
Bft- =Rnbr of tirns this attibute d-hc * .
C* - faViation pinw* (olumn A/36 tim attribute chd k))*100
DO - F * dewiants for this attribute. (A/Wm of A)*1

B-38

D*

0.00
55.17
3.45
1.72
0.00
25.86
1.72
0.00
6.90
0.00
5.17
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT
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* GROUP DESIGNATOR: 250
GROUP TITLE: CABLE TRAY CLIPS
NO. OF INSPECTION TO BE PERFORMED:
* INSPECTED (ACTUAL NUMBER INSPECTED):
* OF COMPONENTS DEVIANT: 37.18 (
TOTAL NUMBER OF WELDS: 154
% OF WELDS DEVIANT: 27.27 (
TOTAL CHARACTERISTICS: 307
% CHARACTERISTIC DEVIANT: 13.68 (

ATTRIBUTE3 FOR THE VISUAL EXAMINATION:

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.

No.
No.
No.
No.

Cracks .........................Weld Six* .......................
Incomplete Fusion ...............
Overlap .......................
Underfilled Craters .........
Weld Profiles. ...................OY~e~ut............. ..*.....
Porosity .... ......... 0...........
Weld Leanth and Location..o......
Arc Strikes.....................
Surface Slag and Weld Spatter...

C
C
C
CC

41
C
C

C

78
100.00 (
29 )

42

42

&* B*

0

) 0
) 0
) 0

153
I 0

0
L 154

0
) 0

of missing welds....................
welds missing due to configuration..
of inaccessible welds ...............
of welds with deviant weld typ .....

ONLY VZTUL ECAINATIONS WERE PERFORMED FOR THIS GROUP.

A*' - 1T € diviants for this attibute in thmt groV.
B* - PAtbw of tin this attribute "h-,.
C' - Dviation pe t (Olunn A37 tin attibuzt (e/wd d ) '100
D* a Pumezt daiants for this attribte. (A/rn of A)*1

B-39

78 )

C*

0.00
0.00
0.00
0.00
0.00

26.80
0.00
0.00
0.65
0.00
0.00

0.00
0.00
0.00
0.00
0.00

97.62
0.00
0.00
2.38
0.00
0.00
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

GROUP DESIGNATOR: 251
* GROUP TITLE: J,202,225 EXPANSION
NO. OF INSPECTION TO BE PERFOXMED:
% INSPECTED (ACTUAL NUMBZR !NSPECTED):
% OF COMPONENTS DEVIANT: 36.67 (
TOTAL NUMBER OF WELDS: 198
% OF WELDS DEVIANT: 16.16 (
TOTAL CHARACTERISTICS: 540
% CHARACTERISTIC DEVIANT: 8.70 (

ATTRIBUTES FOR TNW VISUAL EXAMINATION:

30
100.00
11 )

32

47

30 )

1.
2.
3.

4.
5.
6.
7.
a.
9.

10.
11.

No.
No.
No.
No.

Cracks ............... , ... .....Weld Size ......... ..............
Incomplete Fusion ...............
Overlap ...........
Underfilled Craters.. .
Weld Profiles ...................Undercut ........................
Porosity ........................
Weld Length and Location ........
Are Strikes .....................
Surface Slag and Weld Spatter ...

0 0
to 149
0 0
0 0
0 1
9 194
0 0
0 1

A8 194
0 0
0 1

of missing welds ....................
welds missing due to configuration..
of inaccessible welds ...............
of welds with deviant weld typo .....

ONLY VIM=L 3XhZNIATIONS WERE PERFORMED FOR THIS GROUP.

A* - tal drants for tis attrribute in that gra*-
S* - taesr of tim this attrihbite 1hALd.
C* - DvAstica yzuit (olu A/38 tines attribut hread)*100
D* - Prcut dviants for this attribute. (A/sL. of A) *1

B-40

C*

0.00
13.42
0.00
0.00
0.00
4.64
0.00
0.00
9.28
0.00
0.00

0*

0.00
42.55
0.00
0.00
0.00

19.15
0.00
0.00

38.30
0.00
0.00
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

GROUP DESTGNATOR: 252
GROUP TITLZ: NCIG Mechanical Equipment Supports
NO. OF INSPECTION TO BE PERFORMED: 54
% INSPECTED (ACTUAL NUMBER INSPECTED): 100.00 ( 54
% OF COMPONENTS DEVIANT: 37.04 ( 20 )
TOTAL NUMBER OF WALDS: 353
% OF WELDS DEVIANT: 43.06 ( 152 )
TOTAL CHARACTERISTIIS: 2488
% CHARACTERISTIC DEVWANT: 10.33 ( 257 )

ATTRIBUTES FOR THE VISUAL EXAMINATION:
A* B*

Cracks ........................
Weld Size .......................
Tncomplete Fusion ...............
Overlap ........................
Underfilled Craters .............
Weld P . . .... .. . .......
Undercut .............
Porosity ........................
Weld Length and Location ........
Arc Strikes .....................
Surface Slag and Weld Spatter...

0
140

5

9
18

S

6
1

70
0
0

345
314
345
345
316
316
345
345
244
266
237

C* D*
--------------------------- -------
0.00 0.00

44.59 54.47
1.45 1.95
2.61 3.50
5.70 7.00
2.53 3.11
1.74 2.33
0.29 0.39
28.69 27.24
0.00 0.00
0.00 0.00

of aissin vwelds ....................
velds missing due to configuration..
of inaccessible velds ...............
of velds vith deviant weld type .....

Type Of - Test

DYE PIRUTAN
NAG. PAUTICLI
ULTRASONIC
RADIOGRAPHIC

Inspected
Comp. Weld

Ciaponent
% Deviant

0.00(
0.00(
o.00(
0.00(

Welds
% Deviant

0.00(
0.00(
0.00(
0.00(

A* - Tota dviantst for this attriute In that pm.
BO - 1a0dw of timn this attriteA d, 4.
C* - LQwiatiCn paci (Cbuim A/39 t1 attribute&Acked) *0oo
D* - Petvlt drA1nts for tis attribute. (Arnm of A) *1

B-41

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.

No.
No.
No.
No.
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECTUmmmmimiII~lHimi•BUmmmB•Binmmaal.Ii iii -

GROUP DESIGNATOR: 254
GROUP TITLE: Electrical Equipment
NO. OF INSPECTION TO BE PERFORMED:
% INSPECTED (ACTUAL NUMBER INSPECTED):
% OF COMPONENTS DEVIANT: 53.13 (
TOTAL NUMBER OF WELDS: 385
% OF WELDS DEVIANT: 37.92 (
TOTAL CRARACTERISTICS: 3950
% CRARACTUISTIC DEVIANT: 4.99 (

Supports
64

100.00 (
34

146

197 )

ATTRIBUTES FOR THE VISUAL EXAMINATION:
A* B*

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.

NO.
NO.
NO.
No.

Cracks .........................
Weld Size .......................
Incomplete Fusion ...............
Overlap ............... * ........
Underfilled Craters .............
Weld Profiles ................

Porosity ............ .. 96.6..
Weld Length and Location ........
Arc Strikes .....................
Surface Slag and Weld Spatter...

0
107

0
42

4
0

21
0
7

365
304
365
365
363
363
365
365
365
365
365

of mlssing welds ....................
welds missing due to configuration..
of inaccessible velds ...............
of velds with deviant veld type .....

Type Of Tes t

DYE Pr=022M
NAG. PARTICLE
UTRASOWIIC
RADIOGUAZIIIC

Inspected
Coup. Weld

Component
% Deviant

Welds
DtOeviant

0.o0( 0)
0.0o ( 0)
0.oo( 0)
0.00( 0)

0.00(
0.000
0.00(

.00o(

A* - Totl deianrt for this attribute in that gi=W.
BO - N&ebw of ti this attz- te '-Ia1.
CO - Deviatian pum (Ocl•umn A/40 ti attribute d ')*100

A - l itm fviwfts for e" atftr-t2. (V" of A) '1

B-42

64

C'

0.00

35.20
2.19
2.19
0.00

11.57
1.10
0.00
5.75
0.00
1.92

D*

0.00
54.31
4.06
4.06
0.00

21.32
2.03
0.00
10.66
0.00
3.55
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

GROUP DESIGNATOR: 255
GROUP TITL!': Support Bracing, Strl
NO. OF INSPECTION TO BE PERFORMED:
% INSPECTED (ACTUAL NUMBER INSPECTED):
% OF COMPONENTS DEVIANT: 100.00 (
TOTAL NUMBER OF WELDS: 62
% OF WELDS DEVIANT: 74.19 (
TOTAL CHARACTERISTICS: 579
% CHARACTERISTIC DEVIANT: 13.82 (

Expansion
9

100.00 o
9)

(Group E)

9)

46 )

80

1
1

N
N
N
N

ATTRIBUTES FOR THE VISUAL EXAMINATION:

1. Cracks .........
2. Weld Size ..................
3. Incomplete Fusion ...............
4. overlap ............... 9% ..... ...

5. UnderfilledCraters .............
6. Weld Profile ...................
7. Undercut ........................

8. Porosity ........................
9. Weld Length and Location ........
0. Arc Strikes ...................
1. Surface Slaq and Weld Spatter...

0.
0.

0.
a.

A*

0
19

9
S
0

13
0
0

22
0

12

of missing welds ....................
welds missinq due to configuration..
of inaccessible welds ...............
of welds with deviant weld typo .....

54
41
54
54
53
53
54
54
54
54
54

2
6
0
1

C*

0.00
46.34
16.67
9.26
0.00

24.53
0.00
0.00

40.74
0.00

22.22

ONLY VZMWL ZXAMWTION8 WERE PERFORM5D FOR THIS GROUP.

A* - 1Tal rm4ts for this attzi'ute in that goup.
96 - Nadw of tims this attzribut "m byd.
c* - o4 ai u - t (m mn 41 tim attribute ducked) *100
D* - Pezat deiants fo this attribute. (A/&m of A) 11

B-43

D*

0.00
23.75
11.25

6.25
0.00

16.25
0.00
0.00

27.50
0.00

15.00
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

GROUP DESIGNATOR: 256
GROUP TITLE: Main Frame Structural
NO. OF INSPECTION TO BE PERFOP*'D:
* INSPECTED (ACTUAL NUMBER INS•6CTED):

OF COMPONENTS DEVIANT: 76.92 (
TOTAL NUMBER OF WELDS: 48
% OF WELDS DEVIANT: 56.25 (
TOTAL CHARACTERISTICS: 484
% CHARACTERISTIC DEVIANT: 8.06 (

Expansion
13

100.00 (
10 )

(Group E)

13 )

27 )

39)

ATTRIB•UTS FOR THE VISUAL EXAMINATION:

1. Cracks .........................2. Weld Size ....................... 1
3. Incomplete Fusion ...............
4. Overlap .........
5. Underfillederaters .............
6. Weld Profile ...................
7. Undercut ........................
8. Porosity ........................ 0
9. Weld Length and Location ........
o. Arc Strikes ...................
1. Surface Slag and Weld Spatter... I

'a. of sissinq velds ....................
4o. velds missing due to contiguration..
"o. of inaccessible velds ...............

o. of velds vith deviant veld type .....

A0 **

0 46
1 30
2 46
2 46
2 43
2 43
1 46
0 46
6 46
0 46
3 46

C*

0.00
36.67
4.35
4.35
4.65
4.65
2.17
0.00

13.04
0.00

28.26

D*

0.00
28.21
5.13
5.13
5.13
5.13
2.56
0.00

15.38
0.00
33.33

ONLY VI UL WI=CITXONS WERE PERFORXED -OY THIS GROUP.

A* - Thtal dwiavts for Vhs atMibte in that W3*.
B' - Ni.w of tizm this@ attribufte *d-udu-d.
C* = !rvaticn pe n (Lblumi A/42 tim attribute d-I ) *100
D* - Perzt dviants for this attribut. (A/SM of A) *1

B-44

1
1

N
N•
N•
N,
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

GROUP DESIGNATOR: 257
GROUP TITLE: Stainless Fuel Pool Liner
NO. OF INSPECTION TO BE PERFORMED:
t INSPECTED (ACTUAL NUMBER INSPECTED): 100.
t OF COMPOhTENTS DEVIANT: 35.94 ( 23 )
TOTAL NUMBER OF WELDS: 64
t OF WELDS DEVIANT: 35.94 ( 23 )
TOTAL CHARACTERISTICS: 906
t CHARACTEIMSTIC DEVIANT: 3.09 ( 28

ATTRIBUTES FOR TEN VISUAL EXAMINATION:

1.
2.
3.
4.
5.
6.
7.
a.
9.
10.
11.
12.
13.
14.
1s.
16.
17.
18.

Cracks (Linear Indications) .....
Overlap ........................Undercut, .......................
Lack of Fusion ......... * ........
Incomplete Peneation ..........
Slag ... .. . ...... *............
Visible Porosity .............
Weld Spatter ...................
Arc Strikes
Coarse Ripples . ................
Gro pv ................... .....
VAbrupt .. qs......... ,,..........
ValrlptsRid.es. 000000*000000*000*

Min Sect Thickness . ............Taper. ..... ........ .............

NaxiZUm Ofst ..................
Reintorcment ..................
Fillet/Socket Weld Size .........

A*

0
0
1
0
0
a
0

17
0
0
0
0
0
0
0
2
0

No. of inaccessible velds ..............

Type Of.= Toet

DYE PMTAW
xAG. PARTXCLE
ULTRASONIC
RADIOGRAPRIC

Inspected
Comp. Weld

Component
0 Deviant

1.5(
0.00 (
0.00(
0.000(

Welds
* Deviant

1.56(
0.00(
0.00(
0.00(

A* - TabW dsvium for this attributs in that gzup.
3* - Number of timo this attribzte disnd.

=- Diatin punt (Columr A/43 tal attribute 2 )*100
D, - Pftvomt driAus fbr this attribata. (A/a= of A) *1

B-45

64
00 64

)

34

64
64
64
640

63
64
64
64
64
64
6464
64
10

1
64

0

C*

0,*00
0.00
0.00
1.56
0.00
0.00

12050
0.00

26.56
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.12
0.00

0*

0.00
0.00
0.00
3.57
0.00
2.00

28.57
0.00

60.71
0.00
0.00
0.00
0.00
0.00
0.00
0.00
7.14
0.00
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INSPECTION DATA REPORT ON WELC EVALUATION PROJECT

GROUP DESIGNATOR: 260
GROUP TITLE: Group D Expansion
NO. OF INSPECTION TO BE PERFORMED:
% INSPECTED (ACTUAL NUMBER INSPECTED):
% OF COMPONENTS DEVIANT: 50.00 (
TOTAL NUMBER OF WELDS: 1066
% OF WELDS DEVIANT: 13.04 (
TOTAL CHARACTERISTICS: 2843
% CHARACTERISTIC DEVIANT: 5.59 (

ATTRIBUTES FOR THE VISUAL EXAMINATION:

1.
2.
3.
4.5.
6.

7.
4.
9.

10.
11.

No.
No.
No.
No.

Crack .............
Weld Size .......................
Incomplete F'usion ...............
Overlap ..........000 0 0 000.......

Underfilled Craters .............
Weld Profile. .................
Undercut ........................
Porosity ........................
Weld Length and Location ........
Arc Strikes .....................
Surface Slag and Weld Spatter...

30
100.00
15 )

139 )

159 )

A*1

0 0
97 772

0 0
0 0
0 0

45 1031
0 0
0 0
17 1040

0 0
0 0

of sissing velds ....................
veids missing due to configuration..
of inaccessible vlds. ...............
of velds vith deviant veld type .....

ONLY VZOML EMlIWIATIONS WIE PERFORMED FOR TEIS GROUP.

A* - Total dviants for this attribute in that grW.
s - t.b of tim this attribute ,,.
C, - Dviation p t (Column A/44 tim atlrbute cckW) *100
D* .- oet 6ianfts for this attribute. (A/Sm of A)*1

B-46

30 )

C-

0.00
12.56
0.00
0.00
0.00
4.36
0.00
0.00
1.63
0.00
0.00

D*

0.00
61.01
0.00
0.00
0.00

28.30
0.00
0.00
10.69
0.00
0.00
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

..GROUP DESIGNATOR: 261
GROUP TITLE: Group 227 Expansion
NO. OF INSPECTION TO BE PERFORMED:
% INSPECTED (ACTUAL NUMBER INSPECTED):
% OF COMPONENTS DEVIANT: 40.00 C
TOTAL NUMBER OF WELDS: 57
% OF WELDS DEVIANT: 8.77 (
TOTAL CHARACTERISTICS: 151
% CHARACTERISTIC DEVIANT: 4.64 (

10
100.00

4)

5)

7)

( 10

ATTRIBUTES FOR THE VISUAL EXAXINATiZO

1. Cracks .............2. Weld $Sie ............ . . . . .
3. Incomplete Fusion ...............
4. Overlap
5. Underfilled Craters .............
6. Weld Profiles ...................
7. U'nderc-ut=........ ................
S. Porosity ........ 0 0. 06-6. 690604..
9. Weld Length and Location ........

10. Are= Strikes .....................

11. Surface Slag and Weld Spatter...

No. of missing welds.................
No. welds misaing due to configuration
No. of inaccessible velds .............
No. of welds with deviant veld type...

A' B* C* D*

0 0 0.00 0.00
3 42 7.14 42.86
0 0 0.00 0.00
0 0 0.00 0.00
0 0 0.00 0.00
4 54 7.41 57.14
0 0 0.00 0.00
0 0 0.00 0.00
0 55 0.00 0.00
0 0 0.00 0.00
0 0 0.00 0.00

0
i.. 0

4

ONLY VXE NA TXL Z MTIONS WERE PERFORMED FOR THIS GROUP.

A* - 7btal dviants fr this attriute In that groW.
B* - Ombe of tim this attribte 1 1d.
C* - D•tic pucm@ (lnm A/4W5 tin attribut eAck*d)'100
DO - PavMnt dvants f= this attribute. (A/Sm of A)*'

B-47
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

GROUP DESIGNATOR: 262
GROUP TITLE: Class I & II Small Bore ASME
NO. OF INSPECTION TO BE PERFORMED: 86
% INSPECTED (ACTUAL NUMBER INSPECTED): 100.00 86
% OF COMPONENTS DEVIANT: 2.33 ( 2 )
TOTAL oUMBER, OF WELDS: 86
% OF WELDS DEVIANT: 2.33 ( 2 )
TOTAL CHARACTERISTICS: 516
% CHARACTERISTIC DEVIANT: 0.39 ( 2 )

ATTRIBUTES FOR THE VISUAL EXAMINATION:
A*--- C*-D-

1. Cracks (Linear Indications) ..... 1 86 1.16 50.00

2. Overlap ........................ 0 86 0.00 0.00
3. Undercut .......... ...... 0 0 0.00 0.00
4. Lack ot Fusion .................. 0 0 0.00 0.00
5. Incomplete Penetration .......... 0 0 0.00 0.00
6. Slag ........................... 0 0 0.00 0.00
7. Visible Porosity................ 0 0 0.00 o.0o
8. Weld Spatter ................... 0 0 0.00 0.00
9o* Are Strikes * * o * * 0 0 0.00 0.00

10. Coarse Rippleso. ............ oo . 0 86 0.00 0.00
li. Grooves......................... 0 86 0.00 0.00
12. Abrupt Ridges . ................. 1 86 1.16 50.00
13. Valleys... .... . ............... 0 86 0.00 0.00
14. Min Sect Thickness . ............ 0 0 0.00 0.00
11. Taper ............. ............. 0 0 0.00 0.00
16. Maximn Offset .................. 0 0 0.00 0.00
17. Reinforcement................... 0 0 0.00 0.00
18. Fillet/Socket Weld Size ......... 0 0 0.00 0.00

No. of inaccessible velds .............. 0

Inspected Component Welds
Type Of 3 Tet Coup. Weld % Deviant % Deviant

DYE IUTRAM 86 86 3.49( 3) 3.49( 3)
NAG. PARTICLE 0 0 0.00( 0) o.OO( 0)
ULTRASOMIC 0 0 0.00( 0) 0.O0( 0)
RADIOGRAPKIC 0 0 0.00( 0) 0.00( 0)

A* o Tal diafts for this attribite hi that gmv.
3' - Pjer of tim this attbu-ta c"Ip.
C* - Dviaticn ;r-t (0*1u 4/46 time attrits dck)o100
D* - Fatt deviants for this attriLt. (A/Sm of A)M*

B-48
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

GROUP DESIGNATOR: 263
GROUP TITLE. Group E Expansion
NO. OF INSPECTION TO BE PERFORMED:
% INSPECTED (ACTUAL NUMBER INSPECTED):
4 OF COMPONENTS DEVIANT: 61.29 (
TOTAL NUMBER OF WELDS: 1100
% OF WELDS DEVIANT: 18.82 (
TOTAL CHARACTERISTICS: 11169
% CHARACTERISTIC DEVIANT: 3.04 (

ATTRI3UTES FOR THE VISUAL EXAMINATION:

1. Cracks .............
2. Weld SiZe ...................... 9
3. Incomplete Fusion ............... 2
4. Overlap ....................... 1

5. Underfilled Craters .............
6. Weld Profiles ............. .0.... 7
7. Undo rc'u I..,.........
S. Porosity ............ .....

9. Weld Length and Location ........ 5
0. Arc Strikes.....................
1. Surface Slag and Weld Spatter... 6

'. of missing velds. ....................
o. veld.. missing due to configuration..
o. of inaccessible velds ...............
o. of velds vith deviant vold type.....

31
100.00 (
19

207

339 )

A**

0 1021
3 961
3 10;1
9 1021
2 1018
1 1022
0 1021
0 1021
3 1021
0 1021
a 1021

14
26

104
7

Type Of Test

DY2 luwrzaJUi
NAG. PAMCLIU
ULTRASOKI
RADIOGRAPHIC

Inspected
Comp. Weld

0
155

0
0

Component
0 Deviant

0.00(
0.00(
0.00(
0.00(

Welds
% Deviant

0.00(
0.00(
0.00(
0.00(

Totl drdtants fdr this attribute in that gru4.
Nt&bw of tims this attribute chcked.
Deriatim yucent (Colum A/47 timem at•ribute dwcked)*100
Fmcmd daviats fbr this attribue. (Alsu of A) *1

B-49

31 )

1
1

N
N
N
N

C*

0.00
9.66
2.25
1.86
0.20
6.95
0.98
0.00
5.19
0.00
6.66

D*

0.00
27.43
6.78
5.60
0.59

20.94
2.95
0.00

15.63
0.00

20.06
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

GROUP DESIGNATOR: 264
GROUP TITLE: ASME Class MC welds
NO. OF INSPECTION TO BE PERFORMED:
4 INSPECTED (ACTUAL NUMBER INSPECTED):
% OF COMPONENTS DEVIANT: 54.69 (
TOTAL NUMBER OF WELDS: 68
% OF WELDS DEVIANT: 54.41 (
TOTAL CHARACTERISTICS: 960
% CHARACTERISTIC DEVIANT: 10.21 (

ATTRIBUTES FOR THE VISUAL EXAMINATION:

Cracks (Linear Indications) .....
Overlap .......................Undercut ........................

Lack of Fusion. ...... .. .....
Incomplete Ppnetration ..........

Arc Strikes..... ...
Coarse Ripples . .... . ............
GraM]Ne ............. o............

Abrupt Ridqes.. ...............
Valleys ....... ........ .. . .

Min Seca Thickness . ............Taper .... ......... . .............
Maimum Offset ..... ............ .

Reinforcemenut. .... .. ...........
Fillet/Socket Weld Size ........

B'
68
66

68
2

68
68
68
68
68
Go
68
68
68

6
0

67

1
2
1
6
1

15

14

26
01
1

2
00
0

36
1

C*

7.-7---1.*47

2.94
1.47
8.82
50.00
1.47

22.06
20.59
38.24
0.00
1.47
1.47
2.94
0.00
0.00
0.00

38.81
1 100.00

D*

1.02
2.04
1.02
6.12
1.02
1.02

15.31
14.29
26.53
0.00
1.02
1.02
2.04
0.00
0.00
0.00
26.53
1.02

No. of inaccessible velds ..............

Type Of Wn~ Test

DYE
MAG. PARTICL|
ULTRASONIC
RADIOGRAPHIC

Inspected
Coup. Weld

Component
8 Deviant

33.33(
12.50(
0.00(
0.00(

Welds
% Deviant

33.33(
12.31(
0.00(
0.00(

A* - Tbial drviants for this attribute in that grp.
* - nb•er of time this atirtrbute ,* d.

C' - Deviationi z,-d (olum /48 time attibut duck )) *100
D'I - Percet devants for this attribute. (A$ of A) *1

B-50

64 )
64

100.00 (
35 )

37

98 )

1.
2.
3.
4.
5.
6.

7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
1i.



10/14/87
07:37:04
INS 001-RI

PAGE 47

INSPECTION DATA REPORT ON WELD EVALUATION PROJECT
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GROUP DESIGNATOR: 265
GROUP TTTLZ: Group G Expansion
NO. OF INSPECTION TO BE PERFORMED:
% INSPECTED (ACTUAL NUMBER INSPECTED):
% OF COMPONENTS DEVIANT: 30.00 (
TOTAL NUMBER OF WELDS: 156
% OF WELDS DEVIANT: 17.95 (
TOTAL CHARACTERISTICS: 370
% CHARACTERISTIC DEVIANT: 8.65 (

ATTRIBUTES FOR THE VISUAL EXAMINATION:

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.

No.
No.
No.
No.

Cracks ..........
Weld Size ............. o........
Incomplete Fusion ..............
overlap ............ *.... 00......

UndQrfilied Craters.............
Weld Profiles ...................Undercut .........................
Porosity .............. . . . .

Weld Length and Location........
Arc Strikes .....................
Surface Slag and Weld Spatter...

30
100.00 (

9)

28 )

32 )

A' B*

0 09 67
0 00 0
O 0
9 151
0 0
0 0

14 152
0 0
0 0

of missing welds ....................
welds missing due to configuration..
of inaccessible welds ...............
of welds vith deviant weld type .....

ONLY Via=L TIONS WERE PERFORMZD FOR THIS GROUP.

A* - TaW dirants for this attribute in that gzau.
B' - Mud= of time this attribut checked.
C* - Drdation parcui (Column A/49 tim. attribte oda) '100
D*- a t dsrants fr this attibte. (A/rm of A) *1

B-51

30 )

C*

0.00
13.43
0.00
0.00
0.00
5.96
0.00
0.00
9.21
0.00
0.00

D*

0.00
28.12
0.00
0.00
0.00

28.12
0.00
0.00
43.75

0.00
0.00

23MKOM,
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

GROUP DESIGNATOR: 266
GROUP TITLE: Group 254 Expansion
NO. OF INSPECTION TO BE PERFORMED:
% INSPECTED (ACTUAL NUMBER INi2ECTED):
% OF COMPONENTS DEVIANT: 73.33 (
TOTAL NUMBER OF WELDS: 171
% OF WELDS DEVIANT: 63.16 (
TOTAL CHARACTERISTICS: 503
% CHARACTERISTIC DEVIANT: 24.25 (

ATTRIBUTES FOR THE VISUAL EXAMINATION:

1. Cracks .........................
2. Weld Si:e .......................
3. Incomplete Fusion ...............
4. Overlap ........................
5. UnderfilledCraters .............
6. Weld Profiles ...................
7. Undercut ........................
.. Porosity .........

9. Weld Length and Location ........
0. Arc Strikes. ....................
1. Surface Slag and Weld Spatter...

No.
No.
No.
No.

30
100.00 (
22

10o

122 )

o 0
98 161

0 0
0 0
0 0

21 171
0 0
0 0
3 171
0 0
0 0

of mislsnq velds ....................
volds missing due to configuration..
of inaccessible velds...............
of velds vith deviant weld type.....

ONLY VZXL E=ANATIONS WERE PER1ORNZr FOR THIS GROUP.

- Thts dviants for Ws attributA in thet gqzp.
- Mar of tims this attribute- d"I--.
- Deviation p t (Colum A/S0 tin attribute dac-)d *100
- it deviants for this attibute. (A/W= of A)*I

B-52

30 )

1
1

C*

0.00
60.87
0.00
0.00
0.00

12.28
0.00
0.00
1.75
0.00
0.00

D*

0.00
80.33
0.00
0.00
0.00

17.21
0.00
0.00
2.46
0.00
0.00
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

GROUP DESIGNATOR: A
GROUP TITLE: ASKE SMALL BORE PIPE
NO. OF INSPECTION TO BE PERFORMED:
% INSPECTED (ACTUAL NUMBER INSPECTED):
% OF COMPONENTS DEVIANT: 32.81 (
TOTAL NUMBER OF WELDS: 64
% OF WELDS DEVIANT: 32.81 (
TOTAL CHARACTERISTICS! 742
% CHARACTERISTIC DEVI":.trT: 4.31 (

ATTRIBUTES FOR THE VISUAL EXAMINATION:

64
100.00 (
21 )

21 )

32 )

64 )

Cracks (Linear Yd'citions).....
Overlap .....................
Undercut .......................

Lack of lusion ......... % ....
Incosplets l~net ration .........Slanc..t.....................

Visible Porosity ...............
Weld Spatter ..................
Arc Strikes ..................
Coarse Rippl s. .................
Grooves .........................

Abrupt Ridqes . .................
Valleys ....... .................

Min Sect Thickness . ............
Taper ............. .............

Maximu=Offset ..................
Reinforceaent ...................
Fillet/Socket Weld Siie .........

A* B*

--- -6- ---1 64

1 37
1 64
0 64
0 1
0 64
3 64
1 64

18 64
1 32
1 32
0 32
0 32
4 64
0 1
0 0
0 2
1 61

No. of inaccessible velds ..............

Type Of -M Test

DY1 rP!VTRNTUW
MAO. PAUCIZ
ULTRASONIC
RADIOGRAPEIC

Inspected
Coup. Weld

Component
8 Deviant

Welds
% Deviant

9.6(

100300

A* - I"bal drimrAn fbr this attribute in that gz .
8 - ftfw& of tins this attribzut h Am.
C* - CvAstioa' anit ((Olum A/51 tines attribte dhmc~ud)*100

- Fuca dviants tr this attribut. (A/&u= of A) *1

B-53

1.
2.
3.
4.
5.
8.
7.
8.

9.
10.
11.
12.
13.
14.
15.
16.
17.
1i.

C*

1.56
2.70
1.56
0.00
0.00
0.00
4.69
1.56

28.12
3.12
3.12
0.00
0.00
6.25
0.00
0.00
0.00
1.64

31

3.12
3.12
3.12
0.00
0.000.00
9.38
3.12

56.25
3.12
3. 12
0.00
0.00

12.50
0.00
0.00
0.00
3.12

1 31 9.68(
0 0 .0.0O(
0 0 0.00(
1 1 100.00(
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

GROUP DESIGNATOR: B
GRuUP TITLE: ASME LARGE BORE PIPE
NO. OF INSPECTION TO BE PERFORMED:
% INSPECTED (ACTUAL NUMBER INSPECTED):
% OF COMPONENTS DEVIANT: 47.30 (
TOTAL NUMBER OF WELDS: 74
% OF WELDS DEVIANT: 47.30 (
TOTAL CHARACTERISTICS: 968
% CHARACTERISTIC DEVIANT: 7.64 (

ATTRIBUTES FOR THE VISUAL EXAMINATION:

Cracks (Linear Indications) .....
Overlap .......................Undercut ........................
Lack of Fusion .............
Incomplete Penetration ..........
Slag ..........................
Visible Porosity ................
Weld Spatter .....................
Arc Strikes ........ . .... .
Coarse Ripples. . ......................

Grooves, .... ...... .6 . ... ......
Abrupt idq .. ....................

Kin Sect Thickness .............Taper ............. .. 00..... 0... .
Maxinam Offset ..................
Reinforcement ....................
Fillet/Socket Weld Size .........

A*

0
1
4
3
1
3

13
12
27

0
0
0
0
1
1

0
6
2 3 66.67

No. of inaccessible velds ..............

Type Of I= Test

DYE PLUTaIF
MAO. PITICL3
ULTAS'JNIC
RADSOGVAMIC

Inspected
Comp. Weld

CoMponent
D eviant

4.5d(
1s.75(
0.00 (

35.29(

Welds
% Deviant

4.55(
18.75(
0.00(

35.29(

A* - Total dmrants frr this attribute in that p:up.
8* - PUzr of tim this attribute dhccIwl.
C* - 1rlration pvzrmut (Colum A/52 tiuin attribute dcksd) *100
D& - R==*- dwientm for this attribute. (A/Sue of A) *1

B -54

74
100.00
35

35

74 )

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

B*

74
49
74
74

5
73
74
74
74
47
47
47
47
74
57
5
70

C*

0.00
2.04
5.41
4.05

20.00
4.11

17.57
16.22
36.49
0.00
0.00
0.00
0.00
1.35
1.75
0.00
8.57

0.00
1.35
5.41
4.05
1.35
4.05

17.57
I'S.22
36.49
0.00
0.00
0.00
0.00
1.35
1.35
0.00
8.11
2.70

14)
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT
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GROUP DESIGNATOR: C
-,GROUP TITLE: ANSI B31.1 , B31.5
NO. OF INSPECTION TO BE PERFORMED:
% INSPECTED (ACTUAL NUMBER INSPECTED):
% OF COMPONENTS DEVIANT: 56.07 (
TOTAL NUMBER OF WELDS: 107
4 OF WELDS DEVIANT: 56.07 (
TOTAL CHARACTERISTICS: 990
% CHARACTERISTIC DEVIANT: 8.79 (

ATTRIBUTES FOR THE VISUAL EXAMINATION:

4.
S.
6.

7.
S.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

Cracks (Linear Indicati~ns) .....
Overlap ........................
Undercut ........................

Lack of Fusion ............
:ncomplete Penetration....
Slag ....... ; .. .. 00.... ..

Visible Porosity ..........
Weld Spatter ............
Arc Strizes .............
Coarse Ripples ...........Groove .................... 0
Abrupt Ridge . ...........
Valleys .. .... .......
Kin Sect Thicknes .s......
Taper ............. 00*0... .

maximm Offieto ... 0 .... ...

Reintocrcment .............Fillot/Socket Weld Ssie. ..

0eeoee

oooe0 0

oeo . 0

0 * #o

o 0 e 0.

0
0
0

1
0
C
7

13
49

0
0
0
0
7
0
0
7
3

107
100.00 (
60

60

87

B.

107
1

107
107

0
107
107
106
107

0
0
0
0

107
25

2
42
65

107

C'

0.00
0.00
0.00
0.93
0.00
0.00
6.54

12.26
45.79
0.00
0.00
0.00
0.00
6.54
0.00
0.00

16.67
4.62

No. of inaccessible velds ..............

ONLY VIMS L EWA TIONS WERE PERFORMED FOR THIS GROUP.

A* - Tbtal dowiurt for this attribue in that gzm.
Po - Nmber of times this attribute 1-md.
Ce- = Asti pimnt (ColL A/53 times attribute dmikmd) *100
De- =pe t dsi-t for this attribute. (A/um of A)*1

B-55

D0

0.00
0.000.00
1.15
0.00
0.00
8.05

14.94
56.32
0.00
0.0
0.00
0.00
8.05
0.00
0.00
8.05
3.45
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PAGE 32

INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

GROUP DESIGNATOR: D
G.OUP TITLE: CIVIL, POST FEB 1981
NO. OF INSPECTION TO BE PERFORMED:
% INSPECTED (ACTUAL NUMBER INSPECTED):
% OF COMPONENTS DEVIAkr: 28.36 (
TOTAL NUMBER OF WELDS: 923
% OF WELDS DEVIANT: 13.33 (
TOTAL CHARACTERISTICS: 9637
% CHARACTERISTIC DEVIANT: 1.1S (

ATTRIBUTES FOR THE VISUAL EXAMINATION:

I1.
2.
3.
4.
5.
6.
7.
a.
9.
10.
11.

No.
No.
No.
No.

Cracks .........................
Weld Size .......................
Incomplete Fusion ...............
Overlap . ........ ................
Underfilled Craters .............
Weld Poileu.................

Por'osity ........................

Weld Lonqth and Location ........
Arc Strikes .....................
Surface Slag and Weld Spatter...

67
100.00
19

123 )

111 )

A* B* C*

O 596 0.00
39 727 5.36

2 896 0.22
0 596 0.00
3 878 0.34
1 676 0.11
5 896 0.56
0 896 0.00

58 684 6.56
0 696 0.00
3 896 0.33

of missing vlds ....................
voids missinq due to configuration..
of inaccessible welds ...............
of welds with deviant weld type .....

ONLY VZm=L EMZNATION WERE PERFORMED FOR THIS GROUP.

A* - Total rvi.ants for this attribute in that graw.
Ba - lm £ of Aim,, this attribute dh .
C* - Cwiation puan, (Colum A/54 tim at•ribzut -1--k1)*100
D* - Pm=int devants for this attribut. (A/Su of A)*l

B-56

67 )

0'

0.00
35.14
1.80
0.00
2.70
0.90
4.50
0.00

52.25
0.00
2.70
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PACE 53

INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

GROUP DESIGNATOR: E
GROUP TITLE: CIVIL, PRE FZB. 1981
NO. OF INSPECTION TO BE PERFORMED:
% INSPECTED (ACTUAL NUMBER INSPECTED):
% OF COMPONENTS DEVIANT: 59.38 (
TOTAL NUMBER OF WE!DS: 2105
% OF WELDS DEVIANT: 26.56 (
TOTAL CHARACTERISTICS: 22108
% CHARACTERISTIC DEVIANT: 3.27 (

64
100.00 (
38 )

559

724

ATTRIBUTES FOR THE VISUAL EXAMINATION:
A* B*

----- ---- -

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.

NO.
NO.
NO.
No.

Cracks ................
Weld Size .............. . . . .

Incomplete Fusion ...............
Overlap ................... . .
Underfilled Craters .............
Weld Profiles ...................

Porosity ........................0
Weld Length and Location ........
Arc Strikes ............... .....
Surface Slag and Weld Spatter...

13
323
18
11

3
108
25

0
114

0
109

2049
1656
2049
2049
2030
2032
2049
2049
2047
2049
2042

C* D-

0.63 1.80
19.50 44.61
0.88 2.49
0.54 1.52
0.15 0.41
5.31 14.92
1.22 3.45
0.00 0.00
5.57 15.75
0.00 0.00
5.32 15.06

of missing wils .....................
*elds missing due to configuration..
of inaccessible welds ...... t ........
of velds with deviant weld type .....

ONLY VMEA EWWIMATIONS WERE PERFORMED FOR THIS GROUP.

Total deiats fr this attritbu in that gmV.
Hmbr of times this attribte cdNd.
Deviatio pamvat (Column A/55 ti=. attribute &Adkd)*100
Pmet dsuwit for tis attribute. (A/rn of A) *1

B-57

64 )
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PAGE 54

INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

• GROUP DESIGNATOR: F
GROUP TITLE: PIPE SUPPORTS (NCIG)
NO. OF INSPECTION TO BE PERFORMED:
% INSPECTED (ACTUAL NUMBER INSPECTED):
% OF COMPONENTS DEVIANT: 23.08 (
TOTAL NUMBER OF WELDS: 316
% OF WELDS DEVIANT: 8.54 (
TOTAL CHARACTERISTICS: 3328
% CHARACTERISTIC DEVIANT: 0.69 (

ATTRIBUTES FOR THE VISUAL EXAMINATION:

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

No.
No.
NO.
No.

Cracks .........................
Weld Size .......................
Incomplete Fusion ...............
Overlap ........................
Underfilled-Craters .............
Weld Profiles ...................

Porosity ... .....................
Weld Length and Location ........
Arc Strikes .....................
Surface Slag and Weld Spatter...

65
100.00 (
15

27 )

23 )

A* Be

O 308

10 248
0 308
0 308
0 308
7 308
1 308
0 308
4 308
0 308
1 308

of missing welds ....................
velds missing due to configuration..
of inaccessible velds ...............
of velds with deviant weld type.....

ONLY V M VWINATIONS WERE PERFORMED FOR THIS GROUP.

A* - Total dvinnts for this atz - ,te in that gi*.
B* - mber of tims this attribute A I J.
C' w Deviationi pezvt (Column /56 tim.e attribute ~d *100
D* - Pwot dwdanft for this itttribzut. (A/Smu of A) *1

B-58

65 )

C*

0.00

4.03
0.00
0.00
0.00
2.27
0.32
0.00
1.30
0.00
0.32

0.00
43.48
0.00
0.00
0.00

30.43
4.35
0.00
17.39
0.00
4.35
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

* GROUP DESIGNATOR: G
',ROUP TITLE: I&C SUPPORTS, POST
NO. OF INSPECTION TO BE PERFORMED:
* INSPECTED (ACTUAL NUMBER INSPECTED)
% OF COMPONENTS DEVIANT: 33.33 (
TOTAL NUMBER OF WELDS: 272
% OF WELDS DEVIANT: 15.44 (
TOTAL CHARACTERISTICS: 2783
% CHARACTERISTIC DEVIANT: 1.47 (

FEB. 1981
66

: 100.00
22 )

( 66 )

42 )

41

ATTRIBUTES FOR THE VISUAL EXAMINATION:

1. Cracks .............
2. Weld Size ..............
3. Incomplete Fusion ...............
4. Overlap
5. Underfilled.Craters .............
6. Weld Profiles ...................
7. Undercut ........................
8. Porosity ..................

9. Weld Len4th and Location ........ I
09 ArcStlkes.....................
1. Surface Slag and Weld Spatter...

a. of missing velds .....................
a. volds sitsing duo to configuration..
a. of inaccessible velds ...............
a. ot velds vith deviant veld type.....

A* B.

1 269
7 ill
0 269
0 269
0 260
5 260
7 269
0 269
9 269
0 269
2 269

C*

0.37
6.31
0.00
0.00
0.00
1.92
2.60
0.00
7.06
0.00
0.74

D*

2.44
17.07
0.00
0.00
(.00

12.20
17.07
0.00

46.34
0.00
4.88

ONLY VISUL EWIZIATIOPS WERE PERFOMD FOR THIS GROUP.

A* - Toal dviants fc¢ this attrbute In uth group.
3. - N~b of tiin this attribute '- -1, .
C* -viati pervit (Colmn A/57 tim eattrite chd) *100
D*-r=itviits fb this attrib•zte. (A/9an of A)*1

B-59

1
1

N
N,
N,
N4
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PAGE 56

INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

GROUP DESIGNATOR: H
GROUP TITLE: I&C SUPPORTS, PRE. FEB. 1981
NO. OF INSPECTION TO BE PERFORMED: 57
% INSPECTED (ACTUAL NUMBER INSPECTED): 100.00
% OF COMPONENTS DEVIANT: 56.14 ( 32 )
TOTAL NUMBER OF WELDS: 268
% OF WELDS DEVIANT: 22.76 ( 61 )
TOTAL CHARACTERISTICS: 2790
% CHARACTERISTIC DEVIANT: 2.47 ( 69 )

ATTRIBUTES FOR THE VISUAL EXAMINATION:

1. Cracks .........................
2. Weld Size ........................
3. Incomplete Fusion ...............
4. Overlap ....... ....
5. Underfilled Craters .............
6. Weld Profiles ...................
7. Undercut ........................
8. Porosity ............ 090...... .....
9. Weld Length and Location ........
10. Are Strikes ....................
11. Surface Slag and Weld Spatter...

A* B*

1 268
20 117
2 268
2 268
1 268

22 266
3 268
0 268

14 261
0 268
4 268

57 )

C*

0.37
17.09
0.75
0.75
0.37
8.21
1.12
0.00
5.36
0.00
1.49

Di

1.45
28.99

2.90
2.90
1.45

31.88
4.35
0.00
20.29
0.00
5.80

of missing velds. ....................
velds missing due to configuration..
of inaccessible velds...............
of velds vith deviant veld type .....

ONLY VIOUiL EXANI3ATIONS WERE PERFOR1ED FOR THIS GROUP.

A* - Total dants for this attribue in that oup.
B* - Rmbr of timn this attribute dA1.
C* - oviatin pzct (Coumn A/58 ti attribute duckd)*100
D*= puruit d1.ant fo this attr•lbz•. (A/a of A)*l

B-60

No.
No.
No.
No.
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PAGE 57

INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

GROUP DESIGNATOR: I
GROUP TITLE: ELECTRICAL SUPPORTS,
NO. OF INSPECTION TO BE PERFOSJIRD:
* INSPECTED (ACTUAL NUMBER INSPECTED):
* OF COMPONENTS DEVIANT: 17.19 (
TOTAL NUMBEPR OF WLDS: 227
% OF WELDS DEVIANT: 12.78 (
TOTAL CXRACTERISTICS: 2384
% CHARACTERISTIC DEVIANT: 1.34 (

POST FEB.
64

100.00 (
11 )

29 )

32 )

ATTRIBUTES FOR THE VISUAL EXAMINATION:
A* 5*

Crack ........................Weld Size .......................
Incomplete Fusion ..............
Overlap
Underilled.Crate u.............
Weld Profiles ...............

Porosity ........................
Weld Length and Location ........
Arc Strikes ......................
Surface Slaq and Weld Spatter...

0 227
6 114
2 227
1 227
0 227

J3 227
2 227
0 227
3 227
0 227
5 227

C4

5.26
0.88
0.44
0.00
5.73
0.86
0.00
1.32
0.00
2.20

0*

0.00
18.75
6.25
3.12
0.00

40.62
6.25
0.00
9.38
0.00
15.62

of sissing welds ....................
welds missing due to configuration..
of inaccessiblewelds ........... 0.
oi welds with deviant weld type .....

ONLY VZXUUL 30XMln2IOK WERE PERFORMED 701 THIS GROUP.

A* - Total dAnntm for this attrikbzt in that gicup.
B* - ? w (,f tiLm tis attribite d*1d.
Ce- Irvatic pi (Cblumn A/59 tim attribxte dhWJd)*100
D* - psertzt svvant for this attribAs. (A/Sus of A)*1

B-61

3.981

64

1.
2.
3.
4.

6.
7.
8.
9.

10.
11.

No.
No.
No.
No.
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

GROUP DESIGNATOR: J
GROUP TITLE: ELECTRICAL SUPPORTS,
NO. OF INSPECTION TO BE PERFORMED:
% INSPECTED (ACTUAL NUMBER INSPECTED):
% OF COMPONENTS DEVIANT: 53.13 (
TOTA.L NUMBER OF WELDS: 504
% OF WELDS DEVIANT: 35.12 (
TOTAL CHARACTERISTICS: 5172
% CHARACTERISTIC DEVIANT: 4.49 (

ATTRIBUTES FOR THE VISUAL EXAMINATION:

1.
2.
3.
4.
5.
6.
7.
I.
9.

10.
ii.

No.
No.
No.
No.

Cracks .........................
Weld Size .......................
Incomplete Fusion ...............

Overlap ........................
Underfilled Craters .............
Weld Profiles ...................
Undercut ........................
ftro aity ........................:

Weld L4enth and Location........
Arc Strikes .....................
Surface Slag and Weld Spatter...

PRE FEB. 1981
64

100.00 (
34 )

.77 )

232 )

A* B*

0 494

41 231
5 494
5 494
3 493

73 493
20 494
0 494

23 495
0 495

62 495

of missing welds ....................
welvds 3isinq due to configuration..
of inaccessible weld ...............
of welds with deviant weld type .....

ONLY VISUL IXAIXATIONS WERE PERFORMED FOR THIS GROUP.

A* - Total deviants for this attribute in that g!m4i.
a* -as of tim this attribute d 1.
Ce - Ei-ration pmw* (totlm A/Go tiam &ttrite hd d) '100
D* - Percent diants for this attribute. (A/Sm of A)*1

B-62

64 )

C'

0.00
17.75
1.01
1.01
0.61

14.81
4.05
0.00
4.65
0.00

12.53

D0

0.00
17.67
2.16
2.16
1.29

31.47
8.62
0.00
9.91
0.00

26.72
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT
l ~ ~ m I= lli mgm• lSlm I~ll l l l

"'GROUP DESIGNATOR: K
GROUP TITLE: HVAC SUPPORTS, POST FEB. 1981
NO. OF INSPECTION TO BE PERFORMED: 64
* INSPECTED (ACTUAL NUMBER INSPECTED): 100.00
% OF COMPONENTS DEVIANT: 26.56 ( 17 )
TOTAL NUMBER OF WELDS: 978
% OF WELDS DEVIANT: 6.13 ( 60 )
TOTAL CHARACTERISTICS: 10545
% CHARACTERISTIC DEVIANT: 0.83 ( 87 )

ATTRIBUTES FOR THE VISUAL EXAMINATION:

1. Cracks .............
2. Weld Size ..................
3. Incomplete Fusion ...............
4. Overlap ............... •...... ..

5. UnderOtiled Craters..............
6. Weld Profiles ...................
7. Undercut..............
S. Porosity ......... .

9. Weld LenoW. and LoCation........
00. Arc Strikes ....... .............
1. Surface Slaq and Weld Spatter...

A* B*

0 968
33 676

9 968
9i 966
2 964
5 964
1 966
0 966

12 968
0 965
16 969

C' D*
---- -eeeeeeeeeeeeeee

0.00
3.77
0.93
0.93
0.21
0.52
0.10
0.00
1.24
0.00
1.65

0.00
37.93
10.34
1Q. 34
2.30
5.75
1.15
0.00

13.79
0.00

18.39

No.
No.
No.
No.

of missing velds ....................
velds missing due to confiquration..
of inaccessible velds ...............
of velds vith deviant weld typ .....

ONLY VIL IUNA IONS WERE PERFORMED FOR T=IS GROUP.

A* - Tztal siamnts •:n- this attribute in that grcup.
3* - Mmb" of t.as this atlt its: I*.
C* - Crvitim pa im (Column A/61 time attribute d -d)*100
D* - Pwct duianta for this .attr'ibute. (M of A) *1

*B-63

64

1
1
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INSPECTION DATA REPORT ON WELD EVALUATION PROJECT

. GROUP DESIGNATOR: L
GROUP TITLE: HVAC SUPPORTS, PRE FEB. 1981
NO. OF INSPECTION TO BE PERFORMED: 64
% INSPECTED (ACTUAL NUMBER INSPECTED): 100.00 (
% OF COMPONENTS DEVIANT: 42.19 ( 27 )
TOTAL NUMBER OF WELDS: 1105
% OF WELDS DEVIANT: 9.05 ( 100 )
TOTAL CHARACTERISTICS: 12052
% CHARACTERISTIC DEVIANTs 1.05 ( 126 )

N
N

N

ATTRIBUTES FOR THE VISUAL EXAMINATION:

1. Cracks .........................
2. Weld Size .......................
3. Incomplete Fusion ...............
4. Overlap ............... . *.0.0..

5. Undertilled Craters............
6. Weld Profilea ...................

6. Porosity .............. .0 ... 9.6.0
9. Weld Length and Location ........
0. Arc Strikes........... .........
1. Surface Slag and Weld Spatter...

0.
0.

0.
0.

A* B

0 1099
48 1082
14 1099

9 1099
0 1089
2 1089
6 1099
0 1099
17 1099

0 1099
30 1099

of missing velds ...................
velds missing due to configuration..
of inaccessible velds'. .............
of velds vith'deviant veld typi .....

ONLY VIWAL ZXAXMNATIONS WERE PERFORMED FOR THIS GROUP.

TOalW dvants far this attribute in that graW.
Nadr of tim this attribute cheked.Owninpoi (Cnlu• A/62 tiame atft-ibut)*100
PFeit deviants far this attribute. (W~AS of A)6*1

B-64

64 )

C*

0. "a

4.44
1.27
0.82
0.00
0.18
0.55
0.00
1.55
0.00
2.73

D*

0.00
38.10
11.11
7.14
0.00
1.59
4.76
0.00

13.49
0.00

23.81
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INSPECTION DATA SUMMARY OF NON DESTRUCTIVE EXAMINATIONS

TYPE OF KDI

DYE P!UrtbpI
NAG. PARTICLI
ULTRASMOIC
RADIOGRAPHIC

TOTAL:

NO. OF TESTS

337
274
203

3109

3923

NO.O DEVIANTS

17
17
SO294

flfle ln -

* DEVIANT

5.04
6.20

24.63
9.46

378

B-65
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INSPECTION DATA SUMMARY REPORT ON NDE TESTS
mminininminminammmm~mmminmmmI.inin.

GROUP DESIGNATOR:
GROUP TITLE:
GROUP SIZE:

Type Of ND! Test

DYE PENETRANT
MAG. PARTICLE
ULTRASONIC
RADIOGRAPHIC

003
EC-SP-3, S. VALVE
2

Inspected
Coup. Weld

0 0
0 0
2 2
0 0

ROOM STRL. WELDS SUBSURFACE DEF

Component
% Deviant

o.00( 0)
o.0o( 0)

50.0o( 1)
o.o0( 0)

Welds
% Deviant

0.00( 0)
0.00( 0)
50.00( 1)
0.00( 0)

GROUP DESIGNATOR:
GROUP TITLE:
GROUP SIZE:

Type Of NDZ Test
en e fbanse i me m

DYE PENTRANT
NAG. PARTICLE
ULTRASONIC
PADIOGRAPSIC

004
ZC-SP-4, SLGGID

2

Inspected
Cowp. Weld

0 0
0 0
2 4
0 0

SI&% WELDS ON BOX ANCHORS

Component
% Deviant

0.00( 0)
0.00( 0)
50.00( 1)
0.00( 0)

Welds
% Deviant

0.00( 0)
0.00( 0)

25.00( 1)
0o0( 0)

GROUP DES IGIEAs
GY49P TL
GrOUP SIu

Type o0 =W Test

DYE PEN TRUM
MNA. PARTICLE
ULTRASONIC
RADIOGRAPKIC

006
EM 144 SE REUCED WALL EVALUATION

2

Inspected
Coup. Vqld

0 0
0 0
0 0
2 2

Component
4 Deviant

0.00( 0)
0.00( 0)
0.00( 0)
0.00( 0)

Welds
% Deviant

0.00( 0)
0.00( 0)
0. 01D( 0)
0. C( 0 )

B-66

PAGE
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INSPZCTION DATA SUMMARY REPORT ON NDE TESTS

GROUP DESIGNATOR:
GROUP TITLE:
GROUP SIZE:

Type Of NDC Test

DYZ PEZNTRANT
MAG. PARTICLE
ULTRASONIC
RADIOGRAPHIC

012
EC-SP-12, S. VALVE ROOM CRAC.rED WETDS
2

Inspected
Comp. Weld

0 0
0 0
2 2
0 0

Component
Deviant

0.00( 0)
0.00( 0)

50.0o( 1)
0.0o( 0)

Welds
% Deviant

0.00( 0)
0.0o( 0)

5000( 1)
0.00( 0)

GROUP DZSIGNATOR:
GROUP TITLEt
GROUP SIZE:

Type Of NOR Test

DYE PUNUTNANT
MG. PARTICLE
ULTRASONIC
RADIOGRAPHIC

013
URCW 84 LINES
26

Inspected
Coup. Weld

26 26
0 0
25 25
0 0

I UNIT 1 ANUW8 ENTRY

Component
% Deviant

7.69( 2)
0.00( 0)
0.00( 0)
0.00( 0)

Welds
% Deviant

7.69( 2)
0.00( 0)
0.00( 0)
0.co( 0,

GROP MIGNwAIM
GROUP i

Type Ot un Twt

DYS PUU9TRANT
NAG. PARTICLE
UITRASOIIC
RADIOGRAHIIC

015
IC-SP-18, RT NOT PhIYOMNU AFTER A REPAIR
1

Inspected
Coamp. Weld

0 0
0 0
0 0
0 1

* Comqponent
% Deviant
0.00(O0)0.00( 0)
0.00( 0)
0.00( 0)

Welds
% Deviant

0. C( 0)
0.03( 0)
0.o01( 0)
0.o00 0)

B-67

PAZ E



10/14/87
07:41:17
INS 002-RO

INSPECTION DATA SUMMARY REPORT ON NDE TESTS

DESIGNATOR:
TITLE:
SIZE:

022
EC-SP-22, HVAC
1

FR;M9S WITH 4" BY 5" CUTOUTS

Type Of NDE Test

DYE PENETRANT
MAG. PARTICLE
ULTRASONIC
RADIOGRAPHIC

Inspected
Comp. Weld
------- CC---

o 0
o 0
1 3
o 0

ccmponent
Deviant

CO00( 0)
0.o0( 0)

100o0o( 1)
o..)0o( 0)

Welds
% Deviant

0.o0( 0)
o.00( 0)

100.00( 3)
0.00( 0)

GROUP DEhIGNATOR:
GROUP TITLE:
GROUP SIZU:

Type Of NDO Teat

DYE PENETRANT
NAG. PARTICLE
ULTRASONIC
RADIOGRAMtIC

034
EC-SP'34, CRACK

2

Inspected
Coup. Weld
SCO -------

:N VALVE BODY/WELD ZONE

Component
% Deviant

0.00(
0.00(
0.*00 C

100. 00 (

Welds
% Deviant

0.o0( 0)
o.00( 0)
0.00( 0)

100.00( 2)

GIUMP DES IGMTOX:
GROUP T1L=
GOR•P MIZE

Type Ot 3D! Tert

DYE PENIERANT
NAG. PARTICLE
ULTASONIC
XADIOGRAIC

203
D.GEZN. #5 FIRE
12

Inspected
Comp. Weld

PROTECTION WILD PREP.

component
% Deviant

0.00( 0)

0.00( 0)
0.00( 0)

We Is
% evrant

0.::
0.

0.
0. -

B-68
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10/14/87
07: 41: 24
INS 002-RO

INSPECTION DATA SUMMARY REPORT ON NDE TESTS
M~inmmmmmmmamminm

GROUP DESIGNATOR:
GROUP TITLE:
GROUP SIZE:

Type Of NDX Test

DYAX PENETRANT
XAG. PARTICLE
ULTRASONIC
RADIOGRAPHIC

207
POST WELD HEAT
31

Inspected
Comp. Weld

0 0
31 31
0 0
0 0

TREAT ON STEAM GEN SPTS.

Comucrnt
% Deviant

0.00( 0)
9.6s( 3)
0.00( 0)
0.00( 0)

Welds
% Deviant

0.00( 0)
9.68( 3)
0.oc( 0)
o.00( 0)

GROUP DEZSGNATOR:
GROUP TITLE:
GROUP SIZE:

Type Of MDz Teot

DyE P]zEIRANT
KAG. PARTICLE
ULTRASONIC
RADIOGXtA]PIC

210
WELDER QUALIFICATION BACK-DATE
60

Inspected
Cow. Weld

15 15

0 0
0 0
1 a

Co=ponent
* Deviant

0.o0( 0)
o.00( 0)
0.0o( 0)
0.00( 0)

QUESTION

Welds
% Deviant

0.00( 0)
0.00( 0)
0.00( 0)
0.oc( 0)

GROUP mlow"MGAM~t Tz= IE
GROUP 9=1

Type Of = Teat

DYE PZE'ITRAar?
WAG. PARTICLE
ULTRASOIC
RADIOGRAPHIC

214
.r.7-JTam 1943 FABRIClTRD N/I VALVE ROOM STEEL9.!

Inspected
Cm*. Weld

0 0
0 0

41 $1
0 0

Ctonesnt
* Deviant

0.00( 0)
0. 0,J( 0)

31,71( 13)
0.0O( 0)

vWelds
% De,,,,ant

o.:: C)
0. ,_-: 0)

22.2.2'_ 13)
o.-::" 0)

B-69
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10/14/87
07:41:Jj
INS 00d-RO

INSPECTION DATA SUMMARY REPORT ON NDE TESTS

GROUP DESIGNATOR:
GROUP TITLE:
GROUP SIZE:

Type Of ND! Test

DYE PVIRTDAWT
NAG. PARTICLE
ULTRASONIC
RADIOGPJUwPIC

224
PRESSURE BOUNDARY
64

Inspected
Coup. Weld

31 711
7 7

WELDING VISUAL FINAL ACCEPTANCE

Coaponent
% Deviant

19.35( 6)
42.86( 3)

o.o0( 0)
O.OG( 0)

Welds
% Deviant

19.35( 6)
42.86( 3)

0.00( 0)
0.00( 0)

GROUP DBIGIATO:tt
GROUP TITLE:
GROUP SIZE:

Type Of NDN Test

DYE PURANT
NAG. PARTICLE
ULTRASONIC
RADIOGRAPHIC

229
SLAG INCLUSIONS
'.5

Inspected
CoWp. Weld

0 0
0 0

1i 70
0 0

ON STEAW GDN. PDO'S

Coupontnt
% Deviant

0.00( 0)
0.00( 0)

77.78( 14)
0.o0( 0)

Welds
% Deviant

0.00( 0)
0.0o( 0)

37.14( 26)
0.0o ( 0)

G.PATIICLE

Type Ot -m T•au

DYE PITRIAVTI
NAG. PART! CLE

ULTRASONIC
RADIOGRAPUIC

249
RADIOGRAPSIC RE VIW Of ASM COKPOENDrS

2494

Inspected
Comp. Weld

0 0
0 0
0 0

1696 1696

-- apnent
% Deviant

0.o0( 0)
0.00( 0)
0.00( 0)

10.20(173)

Welds
% Deviant

0.00( 0)
0.00( 0)
0 •00( 0)

10.20(173)

B- 70
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10/14/87
07:41:37
INS 002-RO

INSPECTION DATA SUMMARY
m-mmurm~

REPORT ON NDE TESTS

" GROUP DESIGNATOR:
GROUP TITLE:
GROUP SIZE:

Type Of NDN Test

DYE PENETRANT
NAG. PARTICLE
ULTRASONIC
RADIOGRAPHIC

252
NCIG MECHANICAL
26

Inspected
Coup. Weld

------------ n

29 29
0 0
0 0
0 0

EQUIPMENT SUPPORTS

Component
% Deviant

o.00( 0)
o.OO( 0)
o.0o( 0)
0.0o( 0)

Welds
% Deviant

0.00( 0)
0.00( 0)
0.00( 0)
0.00( 0)

GROUP DOUIGUATOU:
GROUP TITLE:
GROUP SIZE:

Type Of KDE Test

DYE PEINTRANIT
NAG. PARTIC•L
ULTRASMNC
RADIOGRAPHIC

252A
AM NzCXAW!CAL
28

Inspected
COup. Weld

28 28
0 0
0 0
0 0

EzQUI WIT SUPPORTS

C••ponent
% Deviant

O.0O( 0)
0.00( 0)
0.00( 0)
0.00( 0)

Welds
% Deviant

o.oo( 0)
0.00( 0)
0.00( 0)
0.00( 0)

G;3toP TITIB
GiWUP Ta=

Type Of - Test

DYE PERTSAW!
MAG. PAWICL,
ULTRASONIC
k&DIOGRAMIC

253
RADIOGRAPHIC REVIS
104

Inspected
Comp. Weld

0 0
0 0
0 0

104 104

Camponent
% Deviant
eeee.• aD•

0.00( 0)
0.00( 0)
o.00( 0)

20.19( 21)

Welds
% Deviant

0.00( 0)
0.00( 0)
0.00( 0)

20.19( 21)

B-71
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10/14/87
07:41:43
INS 002-RO

INSPECTION DATA SUMMARY REPORT ON FDE TESTS

GROUP DESIGNATOR:
GROUP TITLE:
GROUP SIZE:

Type Of ND! Test

DYE PENETRANT
NAG. PARTICLE
ULTRASONIC
RADIOGRAPHIC

257
Stainless Fuel
64

Inspected
Coup. Weld
-----------

64 64
0 0
0 0
0 0

Pool Liner

Component
% Deviant

l.56( 1)
0.00( 0)
0.00( 0)
o.o0( 0)

Welds
% Deviant

1.56( 1)
0.00( 0)
0.00( 0)
0.00( 0)

G1•OUP DISIGXATOiz
GROUP TITLE:
GROUP SIZE:

Type of ND2 Test

DYE PENRANT
NAG. PARTICL9
ULTrASOIIIC
RADIOG1A0UIC

GROP DMIGX'OM
GROUP T5=13

Type Of MD Test

DYN PUBTRAN1
NAG . PARTICLI
ULTRASOAIC
RADIOGRANRIC

256
Balance of the

1278

Inspected
Coup. Weld

0 0
0 0
0 0

1278 1273

262
Class I & II Small
86

Inspected
Coup. Weld

86 86
0 0
0 0
0 0

Q-list Radioqraphic Film

Component
% Deviant

0.00( 0)
0.00( 0)
0.00( 0)
7.12( 91)

Welds
% Deviant

0.00( 0)
o.00( 0)
0.o0( 0)
7.12( 91)

sore AISK

% Deviant

3.49' 3)
0.00( 0)
0.00( 0)
0.00( 0)

Welds
% Deviant

3.49( 3)
0.o0( 0)
0.o0( 0)
0.00( 0)
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10/14/87
07: 41: 50
INS 002-RO

PAGE 3

INSPECTION DATA SUMMAARY REPORT ON NDE TESTS
~~rnmmmmmumm~inineinmm~g..am.m..mm

GROUP DESIGNATOR:
GROUP TITLE:
GROUP SIZE:

Type Of KDK Test

DYE PfIETRANT
NAG. PARTICLE
ULTRASONIC
RA31OGRAPRIC

263
Group E Expansion
30

Inspected
Coup. Weld
e-------------

0 0
1 155
0 0
0 0

Component
% Deviant

o.oo( 0)
o.00( 0)
o.oo( 0)
0.00( 0)

Welds
% Deviant

0.00( 0)
0.00( 0)
0.0o( 0)
0.00( 0)

GAU-JV DUZMLWAl•a I

GROCP TITrZ:
GROUP SIZI:

Type Of NDX Test

DY: PUIYTIDNT
NAG. PAMICL3ULTRASONIC
RADIOGRA1RIC

264
ASMX Class NC Welds
64

Inspected
C=up. Weld

Comronent
I Davin.t

33.33( 1)
12.so( 8)
0.00( 0)
0.00( 0)

Welds
% Deviant

33.33(
12.31(
0.00(
0.00(

GROW T i:
GVwP SI!!8

Type Of =D To"

DY! PUIIITRAI
NMG. PARTICL•
ULTASIC
RADIOGIAPEIC

A
AMN1 SMALL DORI PIPE
64

Inspected
Coup. Weld

31 31
0 0
0 0
1 1

Component
% Deviant

9.60( 3)
o.oo( 0)
o.o0( 0)

100.o00( 7

I :e:~ant

9 .
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10/14/87
07:41:56
INS 002-RO

INSPECTION )ATA SUMMARY REPORT ON NDE TESTS

DESIGNATOR:
TITLE:
SIZE:

B
ASME LARGE BORE PIPE
74

Type Of NDS Test
-------------- e

DYE PNE2TRANT
NAG. PARTICLE
ULTRASONIC
RADIOGRAPMIC

Inspected
Coup. Weld

Component
% Deviant

4.55( 1)
18.75( 3)
0.00( 0)

35.29( 6)

Welds
% Ceviant

4.55( 1)
18.75( 3)

0.00( 0)
35.29( 6)

B-74

PAG E

GROUP
GROUP
GROUP



10/14/8-
07:43:04
INS 003-RO

EXAMINATION PACKAGE INSPECTION DATA SUMMARY
-e-m --- - ---- -- - -- - - -- meMn-

TOTAL NUN=fE OF COMPONZNTS EXAMINED:

TOTAL NUNBER OF WILDS 3XA)IM:

% OF CHARACTZRISTIca DZBVzl :

2162

15649

3.02 ( 4507 )

NRTI:
Deviatiýt witht TV& prior Resolution have be=n removed.

B-75
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10/14/87
07:43:22
INS 003-RO

INSPECTION DATA SUMMOARY FOR SPECIFIC GROUPS
-----------------------------------------

GROUP DESIGNATOR: 002

GROUP TITLE: EC-SP-2, SPREADER ROOM F/P

TOTAL NO. OF EXANINATION PACKAGES: 2

% INSPECTIONS COMWLETED: 100.00 (

TOTAL NUNMh OF WILDMS 2

TOTAL NO. OF C ARACTDMISTICS: is

9-M Z WRT-l n n '

GROUP MESIGMATOR: 003

GROUP TITLE: t C-SP-3, S. VALVE SO=K STRL.

TOTAL, NO. OF EXANINATIOI PACKAGES: 2

0 INSPZCTZOKS CCKPZTED: 100.00 (

TOTAL NUN= Of WILDS: 2

TOTAL NO. OF C• flXSTICS: 21

% CKARAC1TMUMTZ• MIANT: 4.76 (

INSUFFICIENT WELD X

2)

* '

WELDS SUBSURFACE

2)

NOTI:

1. Deviations with TVA prior Reksolution have been removed.
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10/14/87
07:43:25
INS 003-RO

INSPECTION DATA SUMMARY FOR SPECIFIC GROUPS
-- -- - -- -- - -- -- --ee-- -- - -- -- - -- -

GROUP DESIGNATOR: 004

GROUP TITLE: EC-SP-4, SLUGGED SEAN WELDS

TOTAL NO. OF EXAMINATION PACKAGES: 2

% INSPECTION$ COMPLETED: 100.00 (

TOTAL NuXDZR OF WbLDS: 4

TOTAL NO. OF COARACTERISTiCS: 40
* -- F -, e 'T--- a -..'_JzT 0.00 (

ON BOX ANCHORS

2)

0)

GROUP DUSIGNATOR: 006

GRO&P TITLE: RHR 14" 88 REZDCUD WALL EVALUATION

TOTAL 90 Of EXAMINATION PACKAGES: 2

% InumIfT!OnI flIED: 100.00 ( 2 )

TOTAL MUM= OF WELDS: 2

TOTAL NO. OF •MU 8STICS: 29

w lOcTufh CO DEVIANT: 0.00 0 )

NOTE:

1. Deviations vith %'-VA prior Resolution have been removed.

B-77
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10/14/87
07:43:27
INS 003-RO

PAGE

INSPECTION DATA SUMMARY FOR SPECIFIC GROUPS

GROUP DESIGNATOR: 008

GROUP TITLE: EC-SP-S, SYS. 78 ARC STRIXES/METAL EXCAV.

TOTAL NO. OF EXAMINATION PACKAGES: 6

0 INSPECTIONS COMPLETED: 100.00 ( 6 )

TOTAL NUXS!! OF WELDS: 6

TOTAL NO. O CHARACTERISTICS: 14

% CHARACTKPISTiCS DErIAHT: 24 47 1 A

GROUP DESIGNATOR: 009

G]AM TITLE: IC-SP-9, SYS. 72

TOTAL NO. OF WXI I MNATUOW PACKRESZ:

0 IJSIMfCTIONS CMPLITZD:

TOTAL, A Of WIELDS

TOTAL NO. OF AC"IUXSTICS:

% MCS~uxeIw NVIANT:

3B SPRAY 1 713 ARC STRIKES

2

100.00 2 2 )

2

4

50.00 (

NOTI:

1. Dewiations with TVA prior Rmolution have been removed

B-78
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10/14/87 PAGE
07:43:30
INS 003-RO

INSPECTION DATA SUMMARY FOR SPECIFIC GROUPS

GROUP DESIGNATOR: 012

GROUP TITLE: EC-SP-12, S. VALVE ROOM CRACKED WELDS

TOTAL NO OF EXAMINATION PACRAGES: 2

% INSPECTIONS COIGLETMD: 100.00 ( 2 )

TOTAL NUNDM Or WILDS: 2

TOTAL NO. O ChAJACTJk=STICS: 20

I cXIA-ACT!PINTICS 09-0O Cr 2

GlOUP D/IGSXATOR: 013

0M1P TITLEs=: UCI I " LIME I UNIIT 1 AMUWS E YTRY

TOTAL NO. OF 0 AMINIATION PACKAGES: 26

% I1NSPICTKOII CMLZltU: 100.00 ( 26 )

TOTAL WU f WEUfLDSt 26

TOTAL NO. OF C6MCflhSTstCS 390

0 CUMCSY C8 0UVIAN t 4.62 ( 8

NOTE:

1. Deviations vith TVA prior Resolution have been removed.
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10/214/87
07:43:33
INS 003-RO

INSPECTION DATA SUMMARY FOR SPECIFIC GROUPS

GROUP DESIGNATOR: 014

GROUP TITLE: LOOP 3 AND 4 T-BAR SHIMS 0 718 ft.

TOTAL NO. OF EXAMINATION PACXAGES: 4

% INSPECTIONS COMPLETED: 100.00 ( 4

TOTAL NUNMER OF WELDS: 35

TOTAL NO. OF CHARACTERIMST!CS: 385

% c]AaACTlRTIP C4606 DnVIART: 2.06 ( 3 )

GROUP DES1,AT'OR: 01O

GROUP TITLE: IC-IP-IS, IIACKIVKAC WILD

TOTAL NO. OF EXAMINATION #ACIKAG•St 13

t INiMS T1056 C=MmTZ3: 100.00 (

TOTAL NUiN OF WILDs 16$

TOTAL NO. OF S5W1DISTICS: 2052

% CHAMCETZ ST DYIANT: 0.49 (

DELETION

13 )

10

NOTE:

1. Deviations vit.h TVA prior Resolution have been removed.
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10/14/87
07:43:40
lNS 003-RO

INSPECTION DATA SUMMARY FCR SPECIFIC GROUPS
------------------------------------------

GROUP DESIGNATOR: 08

GROUP TITLE: EC-SP-1I, RT NOT

TOTAL NO. OF EXAMINATION PACKAGES:

% INSPECTIONS COMPLETED:

TOTAL NUMBER OF WELDS:

TOTAL NO. Or CHARACTERISTICS:

% CHARACTZRISTICS DEVWIAT:

PREFORMED

I

100.00 (

1

15

0.00 (

XFTER A REPAIR

1)

GROUP DUJI ATOR: 020

GROUP TITLE: WEL 1-0031-TOSO-06 FINAL NDE

TOTAL NO. OF EXAIMNATIOM PACKAGES: 1

% INS1lCTIONS COMMlEr : 100.00 (

TOTAL NUM Of WEXLW: 1

TOTAL NO. Of aEMCMEIRXSTICS: 9

% CHARLCTh3IMT•C D0VIANT: 11.11 (

NOTE:

1. Deviations with TVA prior Resolutlon have been removed.

B-81
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10/14/87
07:43:48
INS 003-RO

INSPECTION DATA SUMMARY FOR SPECIFIC GROUPS
------------------------------------------

GROUP DESIGNATOR: 021

GROUP TITLE: EC-SP-21, STRUCTURAL STEEL PARTITION WALL 1,;SP

TOTAL NO. OF EXAMINATION PACKAGES: I

% INSPECTIONS COMPLETED: 100.00 ( I )

TOTAL NUNNER OF WELDS: 279

TOTAL NO. OF CHARACTERISTZCS: 2468

% OKARACTESTICS DEVIANT: 6.77 ( 157
I

GROUP DESIGNATOR: 022

GROUP TITLE: EC-SP-22, W

TOTAL NO. OF MXAMINATION PACKAGES:

% INSPECTIONS COGN'IZD:

TOTAL Nmn OF WILDS:

TOTAL NO. OF ARLCTZRXSTICS:

0 c--- DSTIC DEVIANT:

VAC FRlAMS WITH 4* BY 5" CUTOUTS

1

100.00 ( 1 )

60

312

36.54 ( 114 )

NOTE:

1. Deviations vith TVA prior Resolution have been removed.
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10/14/87 PACIF
07:43:55
INS 003-RO

LNSPECTION DATA SUMMARY FOR SPECIFIC GROUPS
-------------------------------------

GROUP DESIGNATOR: 026

GROUP TITLE: EC-SP-26, MVAC SUPPORTS NOT

TOTAL NO. OF EXAMINATION PACKAGES: 2

t INSPECTIcoNS COMPLETED: 100.00 (

TOTAL NyUmBR o0 WzLDS: 72

TOTAL NO. Of CEARACTERISTICS: 729

%k CHARACTERISTICS DEVIANT: o.oo (

INSPECTED

2)

0)

GROUP DESIGIATOR : 029

'map TITTJr IC-SP-29, UNDERSIZED SOCKET WILDS ON ASME PIPE

TOTAL N0. OF IXAMZNATOI PACKAGES: 8

% INSPICTOU LK1rLm:,D: 100.00 ( 1 )

TOTAL VM0 OF U ILI,: a

TOTAL 300. of ~3U STr..CS: I

% OCJ,1C'03X]•S ~ DUVLANT: 25.00 1 2 )

1. Deviations vitJh TVX prior Resolution have been removej
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10/14/87
07:44:02
INS 003-RO

INSPECTION DATA SUMMARY FOR SPECIFIC GROUPS
-------------------------------------------

GROUP DESIGNATOR: 032

GROUP TITLE: EC-SP-52, DEFECTIV WELD ON

TOTAL NO. OF EXAMINATION PACKAGES: 1

0L SfPECTIONS COKPLETED. 100.00 (

TOTAL NUIE] OF WILDG: I

,TOAL NO. OF CARACTflISTICS: as

CllADACTKDXSTICS DEVIANT: 2.27 (

HGR 70-ICC-R487

2)

GWVP DEIGNATOR: 033

GJOU TITL,: So Valve RE Manger at Beam W33X200

IOTAL NO*. OF EZXAM•ATION PACKAGm: 1

% IN87ICTIOWS CmLZTn: 100.00 ( 1 )

TOTAL Wui OF ZLIDS: 7

TOTAL NO. OF €URAMCDLZTIrC: 77

% C]AC2fLTJIW C@EVIANt: 0.00 ( 0

NOTi:

1. Deviations vith TVA prior Resolution have baez ramovei.

B-84
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10/14/87
07:44: 10
INS 003-RO

INSPECTION DATA SUMMARY FOR SPECIFIC GROUPS
----------------------------------

GROUP DESIGNATOR: 034

GROUP TITLE: EC-SP-34, CRACk

TOTAL NO. OF EXAMIWITION PACKAGES'

* INSPECTIONS COMPLETED:

TOTAL NUM=E OF WEID:

TOTAL NO. OF CADARACTMIRSTICS:

%CHA-RACTEXSTICS OLVIANaiT

IN VALVE BODY/WELD ZONE

2

100.00 (

2

30

0.00 (

NOTE:

1. Deviationo with TYA prior Reaolution have been removed.

B-85
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10/14/87 PAGE
07:44:17
INS 003-RO

INSPECTION DATA SUMMARY FOR SPECIAL GROUPS
-------------------------------------------

GROUP DESIGNATOR: 202

CROUP TITLE: AUX WLD ELECTRICAL SUPPORTS AT '713ft. (1980 - 198

TOTAL NO. OF EXAMINATION PACKAGES: 64

% INSPECTIONS COMPLETED: 100.00 ( 64

TOTAL NUN= OF WELDS: 363

TOTAL NO. OF CHARACTERISTICS: 3796

% CHARACTERISTICS DEVIANT: 2.64 ( 101

02OUP DESIMATOR: ZoP

GMUP TITLE: MYSI C2,63,68 DRAIN HEADERS THREAD-O-LETS

TOTAL NO. OF EXAMINATION PACKXGZS: 36

% INSPECTION& C••]lTZD: 100.00 ( 56 )

TOTAL WWUU OF WILD: 56

TOTAL NO. 07 TRLCU.STICS: 452

t* CXACTfIMIU DVIANT: 4.42 ( 29 )

NOTE:

1. Deviations with T`V prior Resolutions have been reooved.

B-86



10/14/87 PAZ- -
07:44:25
INS 003-RO

INSPECTIOCi DATA SUMMARY FOR SPECIAL GROUPS
------------------------------------------

GROUP DESIGNATOR: 210

GROUP TITLE! WELDER QUALIFICATION BACK-DATE QUESTION

TOTAL NO. OF EXAMINATION PACKAGES: 60

% INSPECTIONS COMPLETED: 100.00 ( 60 )

TOTAL NUX ZR( OF WELD@: 60

Tr'TAL NO. OF CHARACTERISTICS: 675

iCHRACTIRISTICS DEVIANT: 1.93 ( 13 )

GROUP DUIGNATOR: 212

GROUP TIT : OPI NMT WELDING 0 CONT&IJO WT PENETRATIONS

TOTAL 10. OF SXANIXATIO3 PACKAGES: 52

% IMP1CTzoIS COIPETND: 100.00 ( 52 )

TOTAL NWM OF WILDS: 52

TOTAL NO. OF CRAkYDITICS: 52

* cIA1C"'l TInC8 DEVIANT: 28.85 ( 15 )

1. Deviations with TVA prior Resolutions Tave been removed.
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10/14/87
07 : 44: 32
INS 003-PO

INSPECTION DATA SUMMARY FOR SPECIAL GROUPS
------------------------------

GROUP DESIGNATOR: 214

GROUP TITLE: WINTER 1983 FAUICATED N/S

TOTAL NO. OF EXAMINATION PACKAGES: 61

% INSPZCTIOMS COMPLETED: 130.00 (

TOTAL NUN=R OF WELDS: 177

TOTAL NO. OF CNARACTZRISTICS: 1884

% C[ARCTEIMSTICa DVIANT: 2.12 (

G7OUP D0U IGNATOR: 219

GRUOP TITtLZ COMTMOL WILDINfG DCTWORK

TOTAL NO). OF EWXAMIXATIO PACKAGES: 61

t lIsFlZTO=U COZLZTZD: 100.00 0

TOTAL ma Of WI1: $37

TOTAL NO. OF cMCU rSTICS: ItS$

t -ACSCTDIS 8 VNVIANT: 0.66 (

VALVE ROOM STEEL

61

40 )

SUPPORT WELDS

61 )

55, )

NOTS:

1. Deviatioct with TVA prior Resolutions have been removed.
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10/14/87
07:44:39
INS 003-RO

INSPECTION DATA SUMMARY FOR SPECIAL GROUPS
-------------------------------------------

GROUP DESIGNATOR: 220

GROUP TITLE: ASI!Z SRALL DORI PURGE VERIFICATION

TOTAL NO. OF EXAMINATION PACKAGES: 5

% INSPECTIONS COMPLETED: 100.00 5 S )

TOTAL NUMMER OF WELDS: 5

TOTAL NO. OF CHARACTMRISTI;S: 39

% C]ARACTMUSTIMS DEVZAWT: 5.13 C 2 )

GROUP DOSIGKATOR: 222

GRP TITLEs PU JAN 1961 PLAT?7O ,sTAIM,tADDERS AS-BUILTS

TOTAL NO. OF EXANIATIOM PACGU: 50

% IXSflCTIOKS COIP1ZJL: 100.00 ( 50 )

TOTAL NM= OF ,WELe 1741

TOTAL NO. OF I CS: 1814

% CSCOBA-'CUTZl VIA :Tt 3.18 ( 576 )

.OTv:

1. Deviation@u with T7A prior Resolutions have been remaoved.
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10/14/87
07:44:46 PA -
INS 003-RO

INSPECTION DATA SUMMARY FOR SPECIAL GROUPS

GROUP DESIGNATOR: 224

GROUP TITLE: PRZSSURZ BOUNDARY WELDING VISUAL FINAL ACCEPTAMC

TOTAL NO. Of EXAMINATION PACKAGUS: 64

% INSPECTIONS COMPLTED: 100.00 ( 64 )

TOTAL NUMBER OF WELDS: 64

TOTAL NO. OF CHARACTD.STICS: £03

C OIARACTRlSTIXS DMANT: 8.•4 ( 71

GUP DESIGNATOR: 225

GRU TITLE: CONMTIT SUPPORTS I CUtROL BID. EL. 708 ft.

TOTAL NO. OF EXAIWC&TION PACAGUS: 42

% I)IxSPCT CIO WI IZTRD: 100.00 ( 62 )

TOTAL NIMW OF WhEULt 207

TOTAL 30. O CEMC• XTSTICSt 2125

SHIARACTXICTIM C@VIAVT: 2.92 ( 62 )

NOTE:

1. Deviations vith TVA prior P.solutiona have been removed.
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10/14/87
07:44: 54
INS 003-RO

INSPECTION DATA SUMMARY FOR SPECIAL GROUPS
-----------------------------------------

GROUP DESIGNATOR: 227

GROUP TITLE: SURGE LINE TRUSS STIFFENERS FIT-UP

TOTAL NO. OF EXAMINATION PACKAGES: 33

% INSPECTIONS COMPLETED: 100.00 ( 35 )

TOTAL NUMBER OF WELDS: 159

TOTAL NO. OF CMMRACTER•STtCS: 1663

9 CHARACTERISTICS DEVIANT: 1.02 ( 17 )

Glt0UP DESIGINATOR: 228

G TP TITE: ALL EALDING ON * FIRE

TOTAL NO. Of XXAX"•UIATION PACYAGES: 10

% INSFlCTIO COMMZT=: 100.00

TOTAL NUMMRM OF WILDS: 10

TOTAL NO. OF CRWTXrSTICSt 10(

% CRA&CrTIRhTXC DVIAN: 19.00

PROTECTION CHECK VAL=-

10 )

0
19 )

NOTE:

I. Deviations vith TVA prior Resolutions have been removed.

B--91
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10/14/87
07:45:01
INS 003-RO

INSPECTION DATA SUMMARY FOR SPECIAL GROUPS
-------------------------------

GROUP DES.ZGNATOR$ 229

GROUP TITLE: SLAG INCLUSZONS ON STEAM GEN. PDOS

TOTAL NO. OF EXAMINATION PACZAGUS: is

0 INSPECTIONS COMPLETED: 100.e0 ( 1i )

TOTAL UNfUM OF WEILOS 70

TOTAL NO. OF CNAX.CTIRXSTICS: 700

1 •A1ACTUXSTI8 DC71ANT: 3.14 ( 22 )

GROUP DUSIGHATOR: 230

GROUP TfTLU: VISUAL ACCEPT

TOTAL NO. O0 E0ANINATION PACKAGES:

% INSPWITIOWS COIOIZTE:

TOTAL NUMU OF WILDSWt

TOTAL NO. Of MRLCTfhIE CS:

% C5ACTISiTZC Dl VIANST:

ARCE FOR PIPU SLEEVES (70-1CC R487)

92

100.00 ( 92 )

430

3710

1.54 1 58 )

I. Deviationa vith TVA prior Reolutiont have been removed.

B-92
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10/14/87
07: 45: 09
INS 003-RO

INSPECTION DATA SUMMARY FOR SPECIAL GROUPS
--- ---------------------- -----------

GROUP DESIGNATOR: 250

GROUP TITLE: CAALZ TRAY CLIPS

TOTAL NO. OF EXAMNATION PACKAGZS: 78

% INSPECTTONS COKPLETZO: 100.00 (

TOTAL IMM3 OF VELDS: 154

TOTAL NO. OF CEARACTERISTICS: 307

% =A.RACTIULSTICS DEZVIANT: 13.68 (

GROM 0UI1GRATOR: 251

GROOP TrTU: 3,202,225 EXPANSION

TOTAL NO. OF EUJEIATON PACXAGES: 30

* INMSPTIMOI CKPZZM:D: 100.00 (

TOTAL VNai OF WELU: 1M6

TOTAL NO. OF WCTIUXnx CS: 540

% CSU!C IM?~ VAT: 8.70 (

76 )

42

30 )

47

NOTI:

1. Deviations vith TVA prior ResolutkLm save been rea•oved.

B-33

;9



10/ t4/87
07:45: 16
INS 003-RO

INSPECTION DATA SUMMARY FOR SPECIAL GROUPS
-----------------------------------------

GROUP DESIGNATOR: 252

GROUP TITLE: VCIG Mechanical

TOTAL NO. OF EXAMINATION PACKAGES:

% VISPECTIf)NS ..OWPLETRD:

TOTAL NUMBU OF WILDS:

TOTAL NO. OF CHARACTRRISTIC3:

% CHARACTUJSTICS )ZVTANT:

Zquipuent

54

100.00 (

353

2488

10.33 (

GROUP DESIGNATOR: 254

GROUP TITra: Electrical Equipment supmort.

TOTAL NO. Of EXA1IMATIOn PACIGUA: 64

SINSMPCTIONS COlWIZTI 100.00 ( 64

TOTAL NMUI Of WEZLDM 385

TOTAL NO. OF $A5AC'I" TICS: 3950

t CC@ DIVIAV:T 4.29 ( 19C

)

7)

NOII:

1. Deviations vith TVA prior Resolutions have been remov .d.

B-94

Supports

54 )

237



10 14/87 -
0:45:23

!NS 003-RO

INSPECTION DATA SUMMARY FOR SPECIAL GROUPS
-------------------------------------------

GROUP DESIGNATOR: 255

GROUP TITLE: Support Bracinq, Strl Expansion (Group E)

TOTAL NO. OF 0TOX~AINATION PACKAGES: 9

% INSPECTIONS CONPLETED: 100.00 ( 9 )

TOTAL NWBU OF WELDS: 62

TOTAT. NO. OF CHARACT2RISTICS: 579

4 ,2AUCTIRSTICS Z)EVXANT: 13.82 ( so )

GROUP DESIGMATOR: 253

GRLJP TITLE: Main Frans Structural Expansion (Group E)

TOTAL 90. O ZEXAM NWTIOE PACKAGES: 13

% INSPICTIOIS CQMWZTZD: 100.00 ( 13 )

TOTAL U) =- O VIRUS: 48

TOTAL 10. OF CXMCTU STICS: 484

SCHRA5TAMSTI8 DIVLUAT: 8.04 ( 39 )

NOTE:

I. Deviations vith TVA prior eLolutiona have beor. removed.

B-95



- -

10/14/87
07:45:31
INS 003-RO

INSPECTION DATA SUMMARY FOR SPECIAL GROUPS
-----------------------------------------

GROUP DESIGNATOR: 257

GROUP TITLE: StainlesS Fue1 Pr! Liner

TOTAL NO. OF EXAMINATION PACKAGES:

% INSPECTIONS COMPLETED: 100.00 (

TOTAL NM-'ERZA OF WELDS, 64

TOTAL NO. OF CRARACTERISTICS;

t cNAxA(7!.XrSTrCS D3VZAMT 2 3.0s~

GROUP DESIG 260

GROUP TITLE: (Voup 0 Expansion

TOVAAL NO. OF 0EMNATION PACKAGES: 30

% INSPKC'-IO5S COiULETD: 100.00 (

TOTAL NQI oR OF WIZ, a 10o4

TUTAL NO. OF CUACT'IRtSTICS: 2843

% QNAACTlUIS IT DIVIAIT: R.59 (

64 )

28

30 )

159

*4141.132:

1. Deviatiow vith TVA prior RPsolutioms have been removed.

B-96



10/14/87
07: 45: 38
INS 003-RO

INSPECTION DATA SUMMARY FOR SPECIAL GROUPS
---------- ---- e---------- -- ---

GROUP DESIGNATOR: 261

GROUP TITLE: Group 227 Expansion

TOTAL NO. OF EXAMINATION PACKAGES: 10

% INSPECTIONS COMPLETED: 100.00 (

TOTAL NUIN= OF WELDS: 57

TOTAL NO. OF CHARACTERISTICS: 151

4 CEARACTELRSTZCS DEVIANT: 4.64 (

14

GRP DESIGNATOR: 263

GRtOUP TITLE: Class I & 11 Small Bove A1RM

TOTAL NO . OF EXAMIZATION PACKAGES: 86

% IXSPECTION8 CLV1DM: 100.00 ( so

TOTAL NUKU OfF WEL•oS

TOTAL 30. O MCT33IStICS: 516

% M Cl DBITST V V•SAVIAJ•W: 0.39 (

PAG z 3

0)

7)

2)

2)

1. Deviations with TVA prior Resolutions have been removed.

B-97



10/14/87
07:45:45
INS 003-RO

INSPECTION DATA SUMV(ARY FOR SPECIAL GROUPS
------------------------------------------

GROUP DESIGNATOR: 263

GROUP TITLE: Group Z Expansion

TOTAL NO. OF EXAMINATION PACKAGES: 31

% INSPECTIONS COMPLETED: 100.00 (

TOTAL NUMBER OF WELDS: 1100

TOTAL NO. OF CHARACTERISTICS: 11169

% CHARACTERISTICS DEVIANT: 3.04 (

GROUP DESIGNATOR: 264

GROUP TITLE: ASME Class MC welds

TOTAL NO. OF EXAMINATION PACKAGES: 64

4 INSPECTION8 COMPLETED: 100.00 (

TOTAL NlMI= OF WELD6: 66

TOTAL NO. OF CICURACTZlISTICS: 960

4 CHAR•UTERISCS DEVIANT: 10.21 (

PAGE ;

31

339 )

64 )

96 )

NOTI:

1. Deviations with TVA prior Resolutions have boen removed.

B-98



10/14/87
07 :46:29
INS 003-RO

INSPECTION DATA SUMMARY FOR SPECIAL GROUPS
------------------------------------------

GROUP DESIGNATOR: 265

GROUP TITLE: Group G Expansion

TOTAL NO. OF EXAMINATION PACKAGES: 30

% INSPECTIONS COMPLETED: 100.00 (

TOTAL NUMBER OF WELDS: 156

TOTAL NO. OF CHARACTERISTICS: 370

% CHARACTERISTICS DEVIANT: 8.65 (

GROUP DESIGNATOR: 266

GROUP TITLE: Group 254 Expansion

TOTAL NO. OF EXAMINATION PACKAGES: 30

% INSPECTIONS COWPLETED: 100.00 (

TOTAL NUMBER OF WELDG: 171

TOTAL NO. OF MCWUA ISTICSs 503

% CS0XVINT:24.25 (

~z. % >,

30 )

32

30 )

122 )

NOTE •

1. Deviations vith TVA prior Resolutions have beon removed,

B-9,



10/14/87
07:46:32
INS 003-RO

INSPECTION DATA SUMMARY FOR GENERAL GROUPS
------------------------------------

GROUP DESIGNATOR: A

GROUP TITLE: ASME SHALL BORE PIPE

TOTAL NO. OF EXAMINATION PACKAGES: 64

% INSPZCTIONS COMPLETED: 100.00 (

TOTAL NUMBER OF WELDS: . 64

TOTAL NO. OF CHARACTERISTICS: 742

% CHARACTERISTICS DEVlANT: 4.31 (

GROUP DESIGNATOR: 5

GROUP TITLE: ASMI LARGE BORE PIPE

TOTAL NO. Of EXAMW=ATION PACKAGES: 74

% INSPICTIONS CO•T!: 100.00 (

TOTAL NUNB=R OF WRLDS: 74

TOTAL NO. OF CRACTDIRISTICS: 968

4 ¢HKM M"ID/sTX DrZVLT: 7.64 (

64 )

32 )

*4 )

74 )

NOTE:

1. Deviations with TEVA prior PRsolutionw have been removed.

PB-- 100)



10/14/87
07: 46:48 8
INS 003-RO

INSPECTION DATA SL-MmARY FOR GENERAL GROUPS
--------------------------------------------

GROUP DESIGNATOR: C

GROUP TITLE: ANSI B31.1 , B31.5

TOTAL NO. OF EXAMINATION PACKAGES: 107

% INSPECTIONS COMPLETED: 100.00 ( 107 )

TOTAL NUMBER OF WELDS: 107

TOTAL NO. OF CHARACTERISTICS: 990

% CHARACTKRISTICS DEVIANT: 8.79 ( 87 )

GROUP DESIGNATOR: D

GROUP TITLE: CIVIL, POST FER 1981

TOTAL NO. OF EXAMINATION PCKAGES" 67

% INSPECTIONS COMPLETED: 100.00 ( 67 )

TOTAL NUMBER OF WELDS: 923

TOTAL NO. OF CRACTIRISTICS: 9637

6 CHARLCUIf'I'CS DIVIANT: 1.15 ( 112 )

NOTE:

I. Deviations with TVA prior Resolutions have been removed,

B-101



10/14/87 PA:- 3
07: 47 :03
INS 003-RO

INSPECTION DATA SUMKARý FOR GENERAL GROUPS
-----------------------------------------

GROUP DESIGNATOR: G

GROUP TITLE: I&C SUPPORTS, POST FEB. 1981

TOTAL NO. OF EXAMINATION PACKAGES: 66

% INSPECTIONS COMPLETED: i00.00 ( 66 )

TOTAL NUMBER OF WELDS: 272

TOTAL NO. Of CkARACTERISTICS: 2783

% CHARACTERISTICS DEVIANT: 1.47 ( 41 )

GROUP DZSIGNATOR: H

GROUP TITLE: I&C SUPPORTS, PRE. F23. 1981

TOTAL NO. OF EXA MNATION PACKAGES: 57

% INSP3CTIONS CGKLiT3Dv 100.00 C 57

TOTAL NUXBR O1 WILD: 268

TOTAL 30. or C•RiUI8T MSTICS: 2790

% M M CS *: 2.47 ( 69 )

NOTE:

1. Deviations vith TVA prior Resolutions have been removed.

b_- 103



10/14/87
07 : 47 : 10 3-- ,
INS 003-R0

INSPECTION DATA SUMMARy FOR GENERAL GROUPS
------------------------------------------

GROUP DESIGNATOR: I

GROUP TITLE: ELECTRICAL SUPPORTS, POST FEB. 1981

TOTAL NO. OF EXAMINATION PACKAGES: 64

% INSPZCTIONS COMPLETED: 100.00 ( 64 )

TOTAL NUMBER OF WELDS: 227

TOTAL NO. OF COARACTRISTICS: 2384

% CHARACTERISTICS DEVIANT: 1.34 ( 32 )

GROUP DESIGNATIA: j 3

GROUP TITLE: ELECTRICAL SUPPORTS, PRE FZB. 1981

TOTAL NO. OF EXAMINATION PACKrAGES: 64

% INSPICTIOMS 1m00.0 ( 64 )

TOTAL NUM=ER OF NEU: 504

TOTAL NO. OF C01' CTMSTICS: 5172

* M M CS DZVIANT: 4.49 ( 232 )

NOT':

1. Deviations with TVA prior Raoi.tions have bsn ramoved.

B --14



10/14/87
07:47:17
INS 003-RO

INSPECTION DATA SUMMARY FOR GENERAL GROUPS
-------------------------------------------

GROUP DESIGNATOR: K

GROUP TITLE: KVAC SUPPORTS, POST FEB. 1981

TOTAL NO. OF EXAMINATION PACKAGES: 64

% INSPECTIONS COMPLETED: 100.00 C 6

TOML NU OF WELDS: s970

TOTAL NO. OF (W CTMRISTICS: 10545

% CHARACTERISTICS DEVIANT: .-a1l 1

4)

87 )I-° .

GROUP DUIGNATOR: L

GROUP TULE: IVAC SIWPOt

TOTAL NO. OF TXAIMATION PACKAGES:

t INS•CTIOW COMLSMS

TOTAL NUM Of YZIav

TOTAL NO. of ADACYD.STICS:

t CAATKMODVAT

ToI PUX FR. 1901

64

100.00 ,

1105

12052

1.05 (

1. Deviations with TVA prior Resolutior, have bean removed.

b3 - I u 1
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I',' 4A 7
07: 54: 67

:NS 005-11

O gIruL Pp•il"0 " -. V1Iual Test 3eti• $ 0nly
• suauaMasUmas, *,as"uaumagu•.a..•

SAiLz INTOd Z 64LDSIII&* lnsotd 1 0"v. IfOtot % O*V.

22 ANSI ALL W4LDIM a00 6 IU( PFin PWTIgCIaI CNAU VALVWS 10
229 wias SA i*WAIi l ad ar gio. pgp is
Z30 Mis V1Ata ACC4: AC8? M PIPI DASL (7U*1C-•k Ia 92

~Vwalt I C'Umow pwqvis
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:rmsptd X :4,.
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07:55:00
los 00O5-R

Additlam-ai Pop•iatiorts -- VisuIt Trst Results OnLy
xmu. 2 a~ mutZu UmmaamsauuuaunaL~agau~mflaa•

SAMPLI COOIPIuE[TS WLOIS
3110 Ineptd % 0ev. Irhptd 2 eDv.

.°. .. ° ..... . ........ ...... ........

CiG iClAi INRIANICAL EQUIPUIIIT V UTS
A3M AMM CNANICAI MJlPIEIT UI9WTI

ClIG Iteetriect lEquitwt S'.ets
AM Stainntes Fuel Poet Liner

Overelt I CNIwmo owvlnt:
Ovwe(tl % Uid ol)tlan :

Ov&rotL I OharacterIstIc Devint

7.O14( 20) 353

0-00( 0) 29
53.13( 34) 3
3394 233 1

77 131

34.',
31.63
6.17

13-10G1)

POPULATION ATTm[glrf%

43.06(i12)

O.OA( 0)

33.9•C 23)

321

10.33(

6,99(
3.09(

341
39i0
906

7'692

197)

t97)
25)
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INS O05"eO

Exwa~ ia Pol"tOfrt " 3Asograotic Test Result only

SAMI.I COmlINT
siite Iflsd 2 Dev.

249 ASK AMIMOiRWIC NYll OF AM WWOMYS
293 AIN *ilOOlkIC tIVIlM

5 AN Sken of thS -List *IadOeyIhI Ff Pto

Overall 2 eCpwwt ofrem

a!waUL t $wed Devinaw

WILD
ftaptd % Dov,

14%I I16% 10.20( 173) 160,
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127I 1271 ?.12r 1273

.. ** 3.. 0o 71.

J.-20( 173)
20.19( 21)

7.12 91)
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9.18

PULA T ION
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NO0 PopL*tien -" LIquid Pen.rsrt Test *ftults
i UWS tmiuU IISUU U 3E3U du alUUUUUUl .g .....

SAMPLE COMIPNENT
Site Ineptd X 0ev.
...... I.... . ..... ...

ClOd I LINI a UNLIT 1 AMJ ENITRY
KC- P-IA, CUC11 i VALu.I T..ALD ZONE
WIL:.4 QUALIFICATION iACK-DATil QUETION
M==.3 BONANY WILDING VIIUMI FINAL ACCEPTANC

WCIG MCNAICAL, RUIPPUNT SUPPORT
ASOl SCNICA.L EUIPMENT TsPImrT
Stalnfni PInt Post Lim'

ClaS I & It 11 $Wer AIM
ADO CLte MC Wsfl
AMD UWAA.S PIPE
AISK JAR Ml PIPI

7.69( 2)
0.00( 0)

O.*DC 0)
19.35( 6)
0.00( 0)
0.00( 0)
1.36( 1 )
3.49( 3)

33.33( 1)

9.•( 3)
4.35( 1)

17

WELD

Iieptd x 0ev.

7.69( 2)

0.00( 0)
0.00( 0)

19.35( 6)
0.0G0 0)

0.00( 0)

1.5S( 1)
3.49( 3)

33.33( 1)
9.6( 3)

4.SS( 4)

17
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IMS 005.0
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0.00( 0)
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NOE Popu(satio,". Radicgraphic Test R#euLts (ALL)

SAMdPLE COMPONENT

Size Irnptd X 0ev.
WELO

lkmptd Z 0ev.

RNR 14" 53 lU1DIXUO WALL EVALUATION
IC-SP-18, RT NOT PiRIEFORMi AFTER A REPAIR
IC-P-54, CtAC[ IN VALIt S.WIDT/W011Z

WILDER QRMLIPICATION OACK-DATI UESTION

IADIOGUAPNIC 1"VIEW Of Age COMPNEMTS
,IOGRAPWIC lrv" ",

*,,tice of tt. -tifet Rtadog+aphfc PFtm

AM SPALL $0011 PIPK

AIM LARGE WON PIKl
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10/14/87 PAG 23
07:45:38
INS 003-RO

INSPECTION DATA SUMMARY FOR SPECIAL GROUPS

GROUP DESIGNATOR: 261

GROUP TITLE: Group 227 Expansion

TOTAL NO. OF EXAMINATION PACKAGES: 10

S INSPECTIONS COMPLETED: 100.00 ( 10 )

TOTAL NUHNDR OF WZLDS: 57

TOTAL NO. OF CHARACTERISTICS: 151

% IARACTvEZRTZCS DZVIlANT: 4.64 ( 7)

GROUP DESIGNATOR: 262

GROUP TITLE: Class I & Small Dove AM

TOTAL NO. OF OXnINATIOR PACKAGES: a6

0 IMSPSECTMONS %WNLATD: 100.00 ( 86 )

TOTAL NUMR Of WZLDS U6

TOTAL 30. O € CRISTICS: Si

% -AA ISTZC OVIAMNT: 0.3g ( 2

NOTE:

1. Deviatimns Vith TVA prior Resolutions have been removed.

B-97
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APPENDIX D

WELD EVALUATION PROJECT

GROUP CLOSURE REPnRTS

Group Closure Reports - 1987

1.2.$.41.5.6,t,$.9, I0, II,12. IS.14.15.16, YIQ7l. 19.I10,|1.22,2S.24.25.

26.27.28,Z9.30,31.32,33.34.36.201.202.203,204.205.206/217.207 .208.

209.210,211,212.213.214.215/218. 216,219,220,221 .222.223.224/245.

225. 226,221/261.. 22S.,229. 230.231. 232. 233. 234/236. 235,237, 238. 239.

240.241,242,243. 244.246.247. 248. 249/253/258,252.254/266. 257,264.

A/262, I1 C.D/20.1/255/256/263.F.G/265.H/259,1.J/250/231.K.L.X/35

gab 12-16-87



Form WEP 320
Rev. 12/06

W EP EMPLOYEE CONCERN GROUP CLOSURE Page 1 of 5

WELDS PERFORMED USING THE Date 11/11/87
Closure SHIELDED METAL ARC (SMAW)

Statement PROCESS Revision 1

Evaluation WEP GROUP IDENTIFIER EC-SPL-l WEP Group No 201

Address the folloncn items in the space remaining on this pal and onadditional pades as needed (see Standard Practice sEP 3.1.10 for specificinstructions ).

1. Employee Concern(s)/Quallty Indicator(s) W. Findinsl2. Characterization of Issue .. Conclusions3. Summary 7. References
4. Evaluation Methodologyf

1. Employee Concernls)/Iuallt8 Indicator(s) (Reference 7-.-l)
The employee concerns involving welding by the shielded metal arc
process addressed three different subjects: O RR

WEP

Group 1: Management philosophy concerning filler metal control. 936

Employee Concerns WI-85-O41-00o/03A21/3.A, IN-85-025-011/03B24/3.A,
IN,-86-047-00/03808/3.A, and WI-85-OO2-001/03A23/3.A.

Group 2: Manufacturing factors.

Employee Concerns IN-86-305-OO4/O3A23/3.A, and IN-S5lg47-OOS/O3841/3.A.
Group 3: Improper weld filler metal control.

Employee Concerns IN-85--32-002/03AOI/3.A, WI-S5-OS3-OO4/O3821/3.A,
IN-85-068-XO6/03A20/3.A, IN-85-454-004/03AO8/3.A,
IN-85-31O-00/03A02/3.A, IN-85-453-ool/03A1 l/3.A,EX-85-061 -003/03A25/3. A I N-85-426-001/03A 10/3. A,
EX-SS-O21-0O1/O3A16/3.A, IN-85-352-OO2/O3AO6/3.A,
IN-85-052-008/03A02/3. A I N-85-337-O02/03AO4/3.A,
IN-8S-424-OO7/O3Al 3/3.A, IN-85-424-001 i03AI ]/3.A,

IN-85-441-003/03A18/3.A, IN-85-234-001/03AOS/3.A,
IN-85-501-OO /03AO3/3.A, EX-85-039-OOl/03A26/3.A, and
IN-86-039-OO1/03845/3.A

D-4
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EMPLOYEE CONCERN GROUP CLOSURE Page 2 of 5
WELDS PERFORMED USING THE Date 11/11/87

Closure SHIELDED METAL ARC (SMAW)
Statement PROCESS Revision 1

Ealuation WEP GROUP IDENTIFIER EC-SPL-I WEP Group No 201
Report

2. Characterization of Issue

Employee Concerns in Group I involved the perceived Tennessee Valley DRR
Authority (TVA) management philosophy at Watts Bar Nuclear Plant WEP
Unit 1 (WBNP-l) pertaining to filler metal control. This issue was 936
outside the scope of the Department of Energy/Weld Evaluation
Project (DOE/WEP).

Employee Concerns in Group 2 involved improper accountability and
traceability of weld filler material.

Employee Concerns in Group 3 identified problems pertaining to
improper storage, issue, and control of weld filler material.

3. Summary

The issues for which this group was formed were resolved by document
review and engineering evaluation.

4. Evaluation Methodolo2o

The DOE/WEP Assessment Plan No. 201 (Reference 7.2) was developed to
perform an evaluation of the welds in this group. In accordance with
the assessment plan for Group 201, the following documents were
reviewed: the TVA Quality Assurance Program procedures, American
Society of Mechanical Engineers (ASME) and American Welding Society
(AWS) codes, TVA historical filler metal inventory log, TVA weekly
surveillance reports, and supplier certified material test reports.

An engineering evaluation was also conduLt.O to determine the effect
high moisture content electrodes had on welded construction at WBNP-1.

In addition, nondestructive examination (NDE) Evaluation Data Sheet
radiographic forms and associated film were reviewed to determine if
weld discrepancies were caused by filler material moisture absorption.

S. Findings

The concerns In Group 2 involved manufacturing factors that were not DRR
related to filler metal control. However, neither of these concerns WEP
were a violation of the ASME or AWS codes (Reference 7.3). 936

The TVA procedures involving filler metal control were reviewed and
compared with applicable requirements set forth in AWS and ASME
codes. The welding filler material used at WBNP-l was purchased in

D-5
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EMPLOYEE CONCERN GROUP CLOSURE Page 3 of 5

WELDS PERFORMED USING THE Date 11/11/87
Closure SHIELDED METAL ARC (SMAW)

Statement PROCESS Revision 1

Evaluation WEP GROUP IDENTIFIER EC-SPL-l WEP Group No 201
Report

compliance with AWS filler metal specifications. The TVA
implementation of filler metal requirmt.ents were in accordance with
AWS and ASME codes (Reference 7.4).

In 1979, the AWS D1.1 code added a provision to extend exposure time
of electrode provided the extended time-maximum moisture test was
performed by the user. The TVA elected to use the extended time;
therefore, they conducted the required tests. The procurement,
storage, issue, and control procedures were revised to incorporate the
change in AWS D0.1. The storage requirements as related to holding
and drying ovens, method of issue, and control were addressed in
Reference 7.5.

The weekly Surveillance Report records were.reviewed from 1974 to
1985. The records verified that quality control (QC) surveillance of
storage, issue, and control of filler metal was conducted on a
continuous basis. Most of the discrepancies involved poor
housekeeping, electrodes lying on floors around deposit boxes, in the
welding area, record take out, etc. Of ttie total 76 discrepancies, 49
were in the first 2 years of the program (Reference 7.6).

Several uf the employee concerns addressed insufficient accountability
and traceability of the weld rod. The ASME Section III paragraph
NB-4122 requires filler metal tra-ceability to the component or ".
a control procedure shall be employed which ensures that the specified
materials are used." The TvA utilized process specifications to
implement the "control procedure" required by the code. The DOE/WEP's
evaluation of TVA's process specifications and their methods of
implementing the "control procedure" confirmed that the TVA met the
code (Reference 7.7).

The majority of concerns dealt with insufficient control requirements
that allowed the possibility of electrodes being used that exceeded
the atmospheric exposure time limit. Exceeding the exposure time
limits would permit the possibility of excessive moisture absorption
into the electrode coating. Excessive moisture causes the possibility
of hydrogen diffusion into the deposited weld and heat affected zone(HAZ). When conditions such as material composition, metal thickness,
and weld heat input are at certain boundaries, diffusible hydrogen may
cause hydrogen-assisted cracking (HAC). An engineering evaluation was
conducted to determine the various welding/metallurgical conditions
that could exist at WBNP-1. Because the conditions and or factors are
interrelated, worst-case boundaries were used in setting up the weld
test evaluation. The test conducted by Materials Applications,



Porm WED 320a
Rev. 12/86

EMPLOYEE CONCERN GROUP CLOSU Page I of 5

W EP WELDS PERFORMED USING THE Date 11/11/87
Closure SHIELDED METAL ARC (SMAW)

Statement PROCESS Revision 1

Evaluation WEP GROUP IDENTIFIER EC-SPL-l WEP Group No 201
Report

Inc. (MAI) simulating welding parameter conditions worse than that
postulated by employee concerns exhibited no hydrogen-assisted
cracking (Reference 7.8).

An additiotnal evaluation was made on ASME weldments because there was
a possibility of hydrogen-assisted cracking in weldments greater than
0.8 in. thick if high moisture content electrodes were used
(Reference 7.9). As weld rod control was the same for both ASME- and
AWS-type welding, 270 weld operation sheets covering fabrication of
items greater than 0.8 in. thick were reviewed for NDE results. Base
metal and filler metal control was the same as used for structural
welding. The radiographic records were reviewed to determine if any
crack-type defects were recorded. All NDE Evaluation Data Sheet
radiographic forms reviewed showed no crack-type interpretations. The
thickness range reviewed was 0.844 through 1.175 in. Additionally,
the DOE/WEP radiographic review of 3091 safety-related pipe welds
showed 3 welds, having wall thickness in the 0.8 to 1.175 in. range,
which exhibited crack-type indications. The DOE/WEP performed an
engineering evaluation of the three welds and determined that the
cracks were not the result of hydrogen-assisted cracking
(Reference 7.9).

6. Conclusions

The employee concerns regarding improper accountability and
traceability of weld filler material were not confirmed. The employee
concerns regarding improper storage, issue, and control of weld filler
material could not be confirmed. However, the DOE/WEP concludes that O DRR
TVA's action in the area of the concerns addressed are in compliance WEP
with the applicable Final Safety Analysis Report (FSAR) construction 936
code.

7. References

7.1 Employee Concerns WI-85-041-009/03A21/3.A,
IN-85-725-0 1/03A24/3.A, IN-86-047-0OI/03808/3.A,
WI-85-002-001/03B23/3.A, IN-86-305-004/03A23/3.A,
IN-85-947-005/03B41/3.A, IN-85-0O1-002/03A01/3.A,
WI-85-053-004/03821/3.A, IN-85-768-XO6/03A20/3.A,
IN-85-454-OO4/O3A08/3.A, IN-85-310-005/03802/3.A,
IN-85-453-009/03A1 5/3. A, EX-85-061-003/03A25/3.A,
IN-85-426-001/03A10/3.A, EX-85-021-OO1/03A16/3.A,
IN-85-352-002/03A06/3. A, IN-85-052-008/03A02/3.A,
IN-85-337-002/03AO4/3.A, IN-85-424-007/03AI3/3.A,
IN-85-424-00l/03AI1/3.A, IN-85-441-003/03A18/3.A,
IN-85-234-001/03A05/3.A, IN-85-501-001/03A03/3.A,
EX-85-039-001/03A26/3.A, and IN-86-039-ool/03845/3.A.
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Report

7.2 WEP Assessment Plan 201, "Welds Performed Using the Shielded
Metal Arc (SMAW) Process," Rev. 0, August 19, 1986.

7.3 N. 0. Stucki, "Concerns Addressing Manufacturing Factors Not
Related to Filler Metal Control," WEP Group 201 Documentation
Report, September 1987.

7.4 N. D. Stucki, "AWS Filler Metal Specifications," WEP Group 201
Documentation Report, September 1987.

7.5 N. 0. Stucki, "TVA Filler Metal Storage Requirements," WEP
Group 201 Documentation Report, September 1987.

7.6 N. D. Stucki, "Weekly Surveillance Report Findings," WEP
Group 201 Documentation Report, September 1987.

7.7 N. D. Stucki, "Controlled Vrvess As Specified By ASME Code and
TVA Process Specifications," WEP Group 201 Documentation Report,
September 1987.

7.8 N. D. Stucki and P. 0. O'Leary, "Effect ef Elewtrode Condition
and The Potential for Hydrogen Assisted Cracking In Structural
Welding at Watts Bar Nuclear Plant," Lngineering Evaluation
Report, November 1986.

7.9 N. D. Stucki notegram to WEP Group 2J1 File, "Engineering
Evaluation of Crack Type Indication Uncumented Per Weld
Numbers I-0038-DO02-OB, 1-OOIA-0009-06 awl I-0OA-D0O3-OIA,"
July 2, 1987.
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W EP EMPLOYEE CONCERN GROUP CLOSURE 
Page I of 3

Closure ELECTRICAL SUPPORT WELDS Date 11/11/87
Statement Revision 1

-'"Evaluation
Report WEP GROUP IDENTIFIER EC-SPL-2 WEP Group No 20

AproedDate IL-(78

Re I wedPrepr

Address the following Items in the space remaining on this page and on
additional pages as needed (see Standard Practice WEP 3.1.10 for specific
Instructions).

Employee Concern(s)/Quality Indicator(s)
Characterization of Issue
Summary
Evaluation Methodology

5. Findings
6. Conclusions
7. References

I. Em•loyee Concern(s)/Quality Indicator(s) (Reference 7,1)

Employee Concern IN-85-055-003.

2. Characterization of Issue

The employee concern reported that electrical supports in the
Auxiliary Building on Elevation 713 were welded by unqualified
apprentice electricians. The welding occurred during 1980 through
1981. Some of these welds were identified and repaired. However,
some welds went uncorrected. Existing weld quality is indeterminate.

The American Welding Society DI.1 doe. not require that permanent weld
records be retained for matching a individual welder to a specific
weld joint. Therefore, the issue of welder qualification was not
specifically addressed and the Department of Energy/Weld Evaluation
Project (DOE/WEP) addressed the issue of weld quality only.

3. Swmar

The issue for which the group was formed was resolved by inspection
and engineering analysis.

Evaluation Methodology

The OOE/WEP developed Assessment Plan No. 202 (Reference 7.2) to
evaluate a representative sample per Standard Practice (SP) WEP 3.1.6
(Reference 7.3) from the total population in the specified area, and
perform a visual examination on the sample welds. The individual
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WEP
Closure

Statement

Avaluation
Report

EMFLUYtt LUNCERN G•ROUP CLOSURE

ELECTRICAL SUPPORT WELDS

WEP GROUP IDENTIFIER EC-SPL-2

Page 3 of 3

Date 11/11/87

Revision 1

WEP Group No 202

confidence, per Nuclear Construction Issues Group document NCIG-02,
that the unsampled components within the group boundaries also meet
the applicable FSAR construction code.

7. References

7.1 Employee Concern IN-85-055-003.

7.2 WEP Assessment Plan No. 202, "Cable Tray Support Clip Welds
(EC-SPL-2)," Rev. 1, September 23, 1986.

7.3 Standard Practice WEP 3.1.6, "Identifying Random
Homogeneous Groups," Rev. 5, October 24, 1986.

7.4 Standard Practice WEP 3.2.3, "Visual Examination
Acceptance Criteria," Rev. 18, June 2, 1987.

Samples from

Methods and

7.5 DOE/WEP Examination Packages for Group 202 (64 total).

7.6 Group 202 "Inspection Data Report on Weld Evaluation Project,"
INS 101-Ri and INS 008-RO, August 10, 1987.

7.7 WEP Suitability For Service Summary Review Sheet, Analysis
Package WDR 202-0002 Rl (and subsequent packages for Group 202).

7.8 "Generic Problem Analysis of Weld Examination Results From
Group 250," Inspection Results and Data Analysis Summary Report,
Rev. 1, August Z7, 1987.

7.9 "Generic Problem Analysis of Weld Examination Results From
Group 251," Inspection Results and Data Analysis Summary Report,
Rev. 1, August 27, 1987.

7.10 "Generic Problem Analysis of Weld Examination Results From
Groups J, 202, and 225," Inspection Results and Data Analysis
Summary Report, Rev. 1, August 24, 1987.

0132C
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W EP EMPLOYEE CONCERN GROUP CLOSURE Page 1 of •3

FIRE PROTECTION WELDS IN THE DIESEL Date 11/11/87Closure GENERATOR BUILDING NUMBER 5Statement Revision 1

-'Evalqation WEP GROUP IDENTIFIER EC-SPL-6 WEP Group No 20
Report

AproedDateJLk2

Address the following items In the space remaining on this page and on
additional pages as needed (see Standard Practice WEP 3.1.10 tar specific
instructions).

1. Employee Concern(s)/Quality Indicator(s) 5. Findings
2. Characterization of Issue 6. Conclusions
3. Summary 7. References
4. Evaluation Methodology

1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Employee Concern WI-85-064-005.

2. Characterization of Issues

The enmployee concern states: "Fire protection system piping has been
improperly welded. Details known to QTC, withheld due to
confidentiality."

Additional information obtained from Quality Technology Company(Reference 7.2) by the Department of Energy Weld Evaluation Project
(DOE/WEP) determined that the problem area boundary is welds in theFire Protection System in the Diesel Generator Building Number 5
(DG? 5) were possibly welded using square butt groove welds rather
than single bevel V-groove welds as required by design. This
substitution of weld preparation configuration could result in
incomplete penetration.

The fire protection welds in DGB-5 were required to be installed in
accordance with Tennessee Valley Authority (TVA) General Construction
Specification G-29M, Process Specification l.M.l.2 (Reference 7.3) and
are classified as TVA Class G (ANSI B31.1-73) (Reference 7.4),
safety-related.

Summary

The issue for which the group was formed was rssolved by
nondestructive examination.

D- 12
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Statement Revision 1

Eval•dtlon WEP GROUP IDENTIFIER EC-SPL-6 WEP Group No 20
Report

4. Evaluation Methodology

The DOE/WEP Assessment Plan (Reference 7.5) was developed to evaluate
the welds in this group. Because the exact location of the suspect
welds could not be determined, the butt welds located in DGB-5 were
sampled, in accordance with the assessment plan. Review of
Drawing 17W586-6 Revision 10 and 0-026-47W850-l0-HIR5 (Reference 7.6)
disclosed a total of 12 welds withi,; ihe boundary of inspection.
Sampling per Standard Practice WEP 3.1.6 (Reference 7.7) required
inspection of all welds.

Lack of penetration would be the most probable defect caused by DRR
performing square butt joint welds. Therefore, twelve examination WEP
packages (Reference 7.8) were prepared to determine by ultrasonic 938
inspection (Reference 7.9) if any of the twelve welds showed lack of
penetration.

5. Findings

The results of the ultrasonic inspection proved satisfactory. P 1;Wck

of penetration was found in any of the 12 welds (Reference 7.1u).

6. Cc iclusion

The conditions identified in the employee concern were not confirmed.
The'DOE/WEP concludes that, for the attribute of concern as specified
in the referenced assessment plans, the welds meet the Final Safety
Analysis Report (FSAR) construction code.

7. References

7.1 Employee Concern WI-85-064-005.

7.2 (•ality Technology Company, File Number 1007, dated February 24,
1986.

7.3 TVA General Construction Specification G-29!, Process
Specification l.M.1.2.

7.4 The merican Society of Mechanical Engineers, "Power Piping,"
ANSI 831.1, June 15, 1973, w s Summer 1973 Addenda.

7.5 WEP Assessment Plan No. 203, "Fire Protection Piping System
Safety-Related Welds Located in the Diesel Generator Building
No. 5 (EC-SPL-6), Rev. 3, August 21, 1987.
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Statement
S t a t e m e n t .. R e v i s i o n 1
Evaluation WEP GROUP IDENTIFIER EC-SPL-6 WEP Group No 20

Report

7.6 TVA Drawings 17W586-6 (R 10) and O-026-47W850-10-HlR5.

7.7 Standard Practice WEP 3.1.6, "Identifying Random Samples From
Homogeneous Groups," Rev. 05, October 24, 1986.

7.8 WEP Group 203, Inspection Results, INS 008-RO, August 21, 1987.

7.9 Standard Practice WEP 3.2.9, "ASME/ANSI Ultrasonic Examination
and Acceptance Criteria," July 29, 1986.

7.10 "Generic Problem Analysis of Group 203," Inspection Results and
Data Analysis Summary Report, Rev. 0, November 21, 1986.

0066C
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..........- Revision 2'Evaluation
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Approved Date // -7
Prepared.¶4

J~ ~
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Characterization of Issue
Summary
Evaluation Xethodol'-,

S. Findings
8. Conclusions
7. References

1. Er_,ioyee Concern(s)/Quality Indicator(s) (Reference 7.1)

-mloyee Concern PH-85-035-003.

2. Characterization of Issue

Employee Concern PH-85-035-003 indicated that the "32-inch diameter"
American Society of Mechanical Engineers (ASME) Section III heavy wall
intake pipe from the Pump House (at the river) to the reactor at Watts
Bar Nuclear Plant (WBNP) Unit 1, was welded with 6010 welding rod
instead of 7018 welding rod as required by procedure. This was said
to occur around 1983.

3. Summary

The issue for which this group was formed was resolved by document
review.

4. Evaluation Methodology

Special Group 204 was formed to determine if 6010 weld rod was used in
place of the 7018 weld rod that was required per the welding procedure
used. Department of Energy/Weld Evaluation Project (DOE/WEP)
Assessment Plan 204 was developeo to determine what weld procedures
were allowed, which weld procedures were used, which weld rod was
used, and if 6010 weld rod was purchased for Watts Bar Nuclear Power
Plant.
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5. Findings

The DOE/WEP performed an independent review on all Unit 1 and Unit 1
and 2 common intake piping welds between the pumphouse and the reactor
building. The review concluded that the system described by the
concern was the Essential Raw Cooling Water (ERCW) system. However,
the ERCW system contains no 32 inch diameter pipe, only 30 inch and
36 inch.

During the course of investigation, the DOE/WEP determined that the DRR
TVA had a system repair and modification program in effect in 1982 for WEP
the ERCW system. (This approximate date coincides with the date of 939
the employee concern - 1983.) Some of these weld Joints were cut out,
and new welds were made during this modification effort. The DOE/WEP
reviewed 62 of the weld operation sheets (WOS) associated with the
repair and modification process to the ERCW system. It was determined
that two qualified Detail Weld Procedures were authorized for these
repairs. Procedure SMll-0--A uses E7010 electrodes for the root pass,
and E7018 for the remainder of the weld. This procedure is for
welding of open root butt joints. The other procedure was SMIl-B-3,
for welding butt joints with a backing ring using only E7018
electrodes.

Tne DOE/WEP review showed that Detail Weld Procedure SMIl-B-3 was
used. The Weld Filler Material Requisitions showed that E7018
electrodes were issued for the repair and modification
(Reference 1.3). DOE/WEP also reviewed the Weld Monitoring Status
Report for all intake piping welds between the pump house and the
reactor building. This review of 683 entries showed that for shielded
metal arc welding only procedures for E7018 electrodes were used.

In addition, the DOC/WEP reviewed a sample of Weld Operation Sheets I DRR
and Weld Filler Material Requisitions for the original construction of WEP
the ERCM System. This review also revealed that for shielded metal 939
arc welding, only E7018 electrodes were used.

A review of TVA weld filler material purchase requisitions established
that E 6010 electrodes were never purchasad by TVA construction. A
purchase order for 50 lbs of E 6010 elec'l.rodes by WBN mechanical
maintenance, power stores requisition No. 8204 07385 dated
June 14, 1984, was the only evidence located for procurement of this
electrode. This purchase was for a nonsafety weld application (repair
of tkk,. turbine building station sump) and was subsequent to the time
frame ef this concern.
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Based on the DOE/WEP review and investigation,
evidence to substantiate the employee concern.
investigation for this concern is unwarranted.

there is no
Therefore,

existing
additional

6. Conclusions

The issue identified in the employee concern was not confirmed. The
DOE/WEP concludes that the welds evaluated in this group meet the
applicable Final Safety Analysis Report (FSAR) construction code.

7. References

7.1 Employee Concern PH-85-035-003.

7.2 WEP Assessment Plan No. 204, "Safety-Related
Piping (EC-SPL-7)," Rev. 2, July 15, 1987.

Heavy Wall Intake

7.3 J. M. Savage Interoffice Correspondence to J. R. Cox, "Special
Group 204--Safety-Related Heavy Wall Intake Piping (EC-SPL-),
JMS-05-87, EG&G Idaho, Inc., dated August 17, 1987.
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Address the following items In the space remaining on this page and on
additional pages as needed (see Standard Practice WEP 3.1.10 for specific
Instructions).

Employee Co;.cern(s)/Quality Indicator(s)
Characterization of Issue
Sumary
Evaluation Methodology

5. Findings
6. Conclusions
7. References

1. Employee Concern(s)/Qualitt LndiCAtorls ) (Reference 7:1)

Employee Concerns IN-85-45&001, IN-85-476-003, IN-85-767-003,
IN-86-019-001, NS-85-001-001, PH-85-040-001, WI-85-013-003,
WI-85-030-007, WI-85-030-008, WI-85-030-009, WI-85-041-004,
WI-85-041-006, WI-85-041-007, WI-85-041-008, and WI-85-041-010.

2. Characterization of Issue

The employee concerns questioned the Tennessee Valley Authorities
(TVA) use of TVA visual inspection through carbo-zinc primer 3C.5.4
for reirspection of American Welding Society (AWS) D1.1 welds. The
welds in question were all American Welding Society (AWS) welds
fabricated prior to November 2, 1981, primed with carbo-zinc and
reinspected from December 1, 1981, through January 23, 1984, without
removing the primer. There were also concerns that initial
inspections may have been performed from December 1, 1981, through
January 23, 1984, through carbo-zinc primer.

Inspection of welds through paint is not allowable per the AWS 01.1
code. However, weld reinspection through primer is not a violation of
the AWS code. As part of a sample reinspection program, welds were
reinspected through primer to determine their adequacy and the
adequacy of previous inspections performe,1 on welds made before
November 2, 1981. Welds visually inspected for weld quality
(porosity, lack of fusion, cracks, etc.) were to have the paint
removed prior to inspection.

The Nuclear Safety
investigation into

Review Staff (NSRS) performed the initial
the problem of inspection through primer and had
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found the employee concerns to be valid, but could not determine the
extent of welds originally inspected after painting.

The Department of Energy/Weld Evaluation Project (DOE/WEP) Group 205
was formed to determine if the inspection of welds through paint had a
detrimental effect on weld quality for the time frame
December 1, 1981, through January 23, 1984.

3. Summary

The issue for which this group was formed was resolved by
inspection/examination, document review, and engineering analysis.

4. Evaluation Methodology

The DOE/WEP Assessment Plan No. 205 (Reference 7.3) was developed to
extract a representative sanple per Standard Practice (SP) WEP 3.1.6
(Reference 7.4) of AWS welds inspected in the time frame of
December 1, 1981, to January 23, 1984.

The DOE/WEP detemined that the concerns in this group would be DRR
adequately addressed by the results of the inspections performed in WEPthe DOE/WEP Getieral Groups D, F, G, I, and K, because these results 940
represent all of the AWS DOE/WEP homogeneous general groups that were
fabricated and/or inspected in this time frame. In the welds randomly
saiqfled all paint and primer were removed from the welds and heat
affected zones, and a 100% visual inspection per SP WEP 3.2.3
(Reference 7.5) was performed.

5. Findings

Qualification tests performed by the TVA (Reference 7.6, page 5 of 14)
have sho that visual inspection through carbo-zinc primer is
acceptable for weld configuration (overlap, undercut, .ize, location),
large cracks and coarse porosity. It would be unacceptable for
locating small cracks and fine porosity.

Based on this qualification, the areas of concern for visual
inspection conducted through carbo-zinc primer is limited to small
cracks and fine porosity. Of the 1,457 welds visually inspected by
the DOE/WEP for Groups 0, F, G, I, and K fabricated and/or inspected
during the time frame DecemNr 1, 1981 through January 23, 1984, one
was rejected for a crack and none were rejected for porosity.
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The DOE/WEP analysis of the reinspection data compared deviation rates
for the welds inspected by the TVA prior to, during, and following the
time period described (Reference 7.7). Each relevant attribute was
analyzed to determine if any significant differences existed for the
deviation rates for each different time period. The analysis
indicated that if any initial visual inspections were performed
through paint, no significant differences existed between deviation
rates and the applicable time pe ds. All components identified as
pertaining to the evaluation of welds for Group 205 have been
determined by the TVA to be suitable for service. As indicated in
closure statements for Groups D, F, G, I and K, the DOE/WEP has
concurred with these suitability-for-service analyses and determined
that the associated welds meet the applicable construction codes. DRR

WE P6. Conclusions 940

The issues identified in the employee concerns could not be
confirmed. The OOE/WEP concludes with a high degree of confidence
that welds in this group meet the applicable Final Safety Analysis
Report (FSAR) construction code. The basis for the DOE/WEP's
conclusion was the evaluation of groups which included examination of
all the weld attributes on the rdndomly selected components after
removing coatings, regardless of whether or not the welds were
previously inspected and/or reinspected through the primer. There are
no generic problems associated with the unsampled population.
Therefore, the DOE/WEP also concludes with a high degree of
confidence, per Nuclear Construction Issues Group document NCIG-02,
that the unsampled welds within the boundary of this group are in
compliance with the applicable FSAR construction code.

7. References

7.1 EmIoyee Concerns IN-85-458-001, IN-85-476-003, IN-85-767-003,
IN-86-019-001, NS-85-O0O-001, PH-85-040-O0l, WI-85-013-003,
WI-85-030-007, WI-85-030-008, WI-85-030-009, WI-85-041-004,
WI-85-041-006, WI-85-041-007, WI-85-041-008, and WI-85-041-010.

7.2 TVA Process Specification 3.C.5.4, Watts Bar Nuclear Plant Final
Visual Weld Examination," Rev. a, January 25, 1982.

7.3 WEP Assessment Plan No. 205, "Inspection of Welds Through
Carbo-Zlnc Primer (EC-SPL-8)," Rev. 2, August 18, 1986.

7.4 Standard Practice WEP 3.1.6, "Identifying Random Samples From
Homogeneous Groups," Rev. 5, October 24, 1986.
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7.5 Standard Practice WEP 3.2.3, "Visual Examination 4ethods and
Acceptance Criteria," Rev. 18, June 2, 1987.

7.6 TVA Memorandum, "Watts Bar Nuclear Plant-AWS Weld Program,"
January 30, 1984.

7.7 DOE/WEP Analysis, "Special Group 205 Inspection Through Paint,"
July 14, 1987.

0169C

D-21



Form WEP 32C
Rev. 12/86

WEP
Closure

Statement

Evaluation
Report

EMPLOYEE CONCERN/QUALITY INDICATOR
GROUP CLOSURE

REWORK OF SAFETY-RELATED
PROTECTIVE DEVICES

EC-SPL-9 and
W /P IDENTIFIER QI-SPL-l

Page 1 of 3

Date 09/22/87

Revision 0

WEP Group No

-IkDate____Approved

*•ddress the following items in the space remaining on
zdditional pages as needed (see Standard Practice WEP
instructions).

Employee Concern(s)/Quality Indicator(s)
Characterization of Issue
Summary
Evaluation Methodology

this page and oi,
3.1,10 for specit

5. Findings

6. Conclusions
7. References

1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Employee Concern IN-86-301-001.

Tennessee Valley Authority (TVA) Nonconforming Condition Reports
(NCRs) 3523R0, 3001R3, and 3325R1.

2. Characterization of Issue

Group 206 was formed to address Employee Concern IN-86-301-001. The
concerned individual (CI) at TVA Watts Bar Nuclear Plant Unit 1(WBNP-l) states, 'The PDs (Protective Devices) in the Reactor
Building, Unit No. I have poor quality welds. This is a generic
conditiQn throughout the Reactor Building. CI would provide no
additional information. Construction Department Concern.*

The Department of Energy/Weld Evaluation Project (DOE/WEP) contacted
the Quality Technology Lompany (QTC) for additional information. The
CI refused to participate in a follow-up interview and did not want
any further contact by the TVA Employee Response Team (ERT) or the QTC.

No time period for the conditions identified in the employee concern
could be determined by the DOE/WEP.

Group 217 was formed to address a DOE/WEP concern established during
the initial review of TVA NCRs 3523R0, 3001R3, and 3325R1, whichrelate to safety-related welds associated with PDs installed prior to
January 1981. It was felt by the initial review of these NCR's that
the welds on the PD's may not conform to the TVA's specified
requirements, due to incomplete documentation attached to the NCR's
fnr weld r•pairs and the rlnnsportinn nf thnse ro•nirS,
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3. Summary

The issue for which these groups were formed was resolved by document
review, inspection/examination, and engineering analysis.

4. Evaluation Methodology

The WEP Assessment Plans Nos. 206 and 217 (Reference 7.2) were
developed to evaluate safety-related PDs in the Reactor Building,
North Valve Room, and South Valve Room by performing a document review
(Reference 7.3) and inspection/examination of the associated welds.

5. Findings

A complete review of all TVA drawings pertaining to WBNP-l PDs was
completed by the DOE/WEP in order to identify all safety-related PDs
in the Reactor Building and North and South Valve Rooms.
Additionally, all available NCRs and other quality indicators (QIs)
were reviewed to verify the completeness of TVA's formal reinspection
and rework program initiated for PDs installed prior to January 1981
(Reference 7.4). It was determined that all of the safety-related PDs
were reinspected and reworked as required. The DOE/WEP verified
reinspection records are-available for the Unit 1 Reactor Building and
North and South Valve Room.

To further address WEP Groups 206 and 217, the DOE/WEP used the
inspection/examination results of POs in WEP Groups 0/260, E, and214. Twenty-eight POs, comprising a total of 469 welds, wereexamined. The following determinations were made:

a. There were 430 welds documented as acceptable.

b. The remaining 39 welds contained one or more conditions that
required engineering analysis to determine acceptability.

The suitability-for-service analyses (SFSA) performed by the TVA
determined all welds evaluated are suitable for service. The DOE/WEP
reviewed and concurred with the TVA analysis (Reference 7.4) in
accordance with Standard Practice (SP) WEP 3.3.1 (Reference 7.5).

The DOE/WEP performed generic problem analyses (GPA) on WEP
Groups D/260, E, and 214. No generic problems were identified.

Documentation deviations for Groups D/260, E, and 214 were reported to
the TVA in accordance with Reference 7.6.
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The conditions and issues identified in the employee concern could not
be confirmed. The DOE/WEP concludes that the TVA rework and
reinspection of welds in these groups met the applicable Final Safety
Analysis Report (FSAR) construction code. The DOE/WEP concludes that
the welds evaluated in Groups 206 and 217 are in compliance with the
applicable Final Safety Analysis Report (FSAR) construction code.
There are no generic problems associated with the unsampled
population. Therefore, the DOE/WEP concludes with a high degree of
confidence, per Nuclear Construction Issues Group document NCIG-02,
that the unsampled components within the boundary of these groups are
in compliance with the applicable FSAR construction code.

7. References

7.1 Employee Concern IN-86-301-O0l and Nonconforming Condition
Reports (NCRs) 3523RO, 300IR3, and 3325R1.

7.2 WEP Assessment Plan Nos. 206 and 217, "Bad Welds on PDs Located
in the Reactor Building," Rev. 1, August 17, 1987.

7.3 R. J. Roberts notegram to A. E. Bradford, "Justification for
Closure--Employee Concerns and Quality Indicators on Welds of
Protective Devices Located in Reactor Building, Watts Bar
Nuclear Plant Unit I," EG&G Idaho, Inc., May 27, 1986.

7.4 TVA Suitability-for-Service Analyses and WEP
Suitability-for-Service Review Sunmmary Sheets for Groups D/260,
E, and 214.

7.5 Standard Practice WEP 3.3.1,
Review," Rev. 8, June 8, 198;

7.6 F. E. Laurent TVA
Plant--Incomplete
March 11, 1987.

"Suitability-for-Service Evaluation

memorandum to F. C. Fogarty, Watts Bar Nuclear
or Missing Documentation, T25 870311 882,
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Employee Concern(s)/Quality Indicator(s)
Characterization of Issue
Summary
Evaluation Methodology

5. Findings
6. Conclusions
7. References

1o Employee Concern(s)/Quality Indicator(s)

Employee Concerns IN-85-641-005, WI-85-081-003, and WI-85-064-002
(Reference 7.1).

2. Characterization of Issue

Employee Concerns IN-85-641-005 and W4I-85-081-0-3 identified that
safety related steam generator support welds and attachment welds to
embed plates, installed at rennessee Valley Authority (TVA) Watts Bar
Nuclear Plant (WBNP) Unit 1, were not welded in accordance with the
TV.A -welding procedures. The required preheat was not applied to the
weld joints. Employee Concern IN-85-641-005 also identified that
welders were instructed by their foreman to weld over possible
defective welds to make them "look" acceptable.

Employee Concern WI-85-064-002 identified that the trusses under the
stem generators, installed at TVA W8NP Unit 1, may have been
imprqperly welded. The concerned individual had no further
information.

3. Summary

The issue for which the group was formed was resolved by
inspection/examwiation, engineering evaluation, engineering analysis,
and the ultrasonic examination results from Group 229.
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4. Evaluation Methodology

The Department of Energy/Weld Evaluation Project (DOE/WEP) assessment
plan No. 207 (Reference 7.2) was developed to evaluate the activities
associated with the welding methodology relative to preheating of
welds and improperly welded joints, possibly defective, employed on
the steam generator supports.

The DOE/WEP conducted an evaluation of the welds associated with the
steam generator supports and identified those welds that would be
affected by lack of preheat as the tang plates welded to the upper
support beams and an area of welding on the crossover leg supports.
(DOE/WEP then provided a marked-up Drawing 48N421 R17 detailing the
area in question.) The DOE/WEP randomly selected a sample of welds,
of those identified above, from the total population of Group 207, in
accordance with Nuclear Construction Issues Group dorument NCIG-02
(Reference 7.3).

A plant examination of the randomly selected welds (as detailed on
Drawing 48N417 R12 and as highlighted on Drawing 48N421 R17) was
performed to determine the acceptability of the population. The
acceptance criteria used was a magnetic particle (MT) examination in
accordance with Standard Practice (SP) WEP 3.2.5 (Reference 7.4).This examination would also determine the effect of "improper welding"' DRR
and ."possible defective welds" being welded over, as stated in the WEP
employee concerns. 941

5. Findings

Thirty-one welds wer% MT examined from the total population of
Group 207 and the following determinations were made (Reference 7.5):

A. Twetfty-eight of the welds examined were documented as acceptable
-ithout further evaluation.

B. The remaining 3 welds (Examination Package No. 207-0002, 0009,
and 0013) were examined and documented as having one or more
surface indications that required characterization, in accordance i
with SP WEP 3.2.16 (Reference 7.6), for determination of final
weld acceptance. These 3 welds were characterized and those
indications were accepted without further evaluation.
Consequently, as a result of the characterization process,
grinding produced a violation of weld profile for groove weld
thickness for examination Package No. 207-0009. However, the TVA
performed a suitability-for-service analysis (SFSA) for the
deviant weld identified and determined that the weld was in
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compliance with the applicable code. The DOE/WEP reviewed the
analysis and concurred with the TVA SFSA (Reference 7.7).

During evaluation of Group 207, the DOE/WEP determined that the MT
examination data was satisfactory to resolve the issue of "improper
welding" and "possible defective welds" being welded over. However,
the potential defects that could occur from "lack of preheat,"
cracking in the root, cannot be detected by the MT examination for the
weld joints selected for Group 207. Therefore, DOE/WEP determined
that the ultrasonic examination (UT) results from Group 229, wich
also evaluated steam generator support welds, which are similar in
thickness and joint design, would be appropriate to use for conclusive
resolution of the "lack of preheat" issue, for Group 207. A review
of the UT examination reports, from Group 229, indicated that there
were no cracks found in these welds.

The DOE/WEP performed a generic problem analysis of Group 207 and no
generic problems were identified (Reference 7.8). Sample expansion or
rebounding was not required.

6. Conclusions

ihe issues identified in the employee concerns could not be DRR
confirmed. The DOE/WEP concludes that, for the attributes of concern WEP
as specified in the referenced assessment plan, the welds examined in 941
this group meet the applicable Final Safety Analysis Report (FSAR)
construction code. There are no generic problems associated with the
unsampled population. Therefore, the DOE/WEP concludes with a high
degree of confidence, per NCIG-02, that the unsampled welds within the
group boundaries also meet the applicable FSMR construction code.

7. References

7.1 Eployee Concerns IN-85-641-005, WI-85-081-003, and WI-85-64-002.

7.2 WEP Assessment Plan Group No. 207, "Safety-Related Unit 1 Steam
Generator Supports," Rev. 4, October 7, 1987.

/.3 Nuclear Construction Issues Group, "Sampling Plan for Visual
Reinspection of Welds," NCIG-02, Rev. 0, September 27, 1986.

7.4 Standard Practice WEP 3.2.5, "Dry Magnetic Particle Examination
Methods and Acceptable Criteria," July 25, 1986.
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7.5 WEP Group 207, Inspection Results, INS 008-RO, August 6, 1987.

7.6 WEP Standard Practice 3.2.16, "Surface Conditioning and
Characterizing Weld/Hardware Discrepancies," August 25, 1986.

7.7 TVA suitability-for-service analysis and WEP suitability-for-
service review summary sheet for ex~mination Package No. 207-0009.

7.8 "Generic Problem Analysis of Weld Examination Results From
Group 207," Inspection Results and Data Analysis Summary Report,
Rev. 1, August 47, Iva7.
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Address the following items In the space remaining on this page and on
additional pages as needed (see Standard Practice WEP 3.1.10 for specific
Instructions).

1. Employee Concern(s)/Quality Indicator(s) 5. Findings
2. Characterization of Issue 6. Conclusions
3. Summary 7. References
4. Evaluation Methodology

1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Employee Concerns IN-85-143-001 and IN-85-143-002.

2. Characterization of Issue

These employee concerns stated that instrument drain fittings were
welded without procedures and by uncertified welders. The systems
were identified as the Chemical and Volume Control System 62, Safety
Injection System 63, and Reactor Coolant System 68 at the Tennessee
Valley Authority (TVA) Watts Bar Nuclear Plant Unit I (WBNP-l). The
location of welds and the number of welds involved in the concern were
indeterminate.

Employee Concern IN-85-143-002 identified fittings that were
reworked/redesigned in Unit 2, but not in Unit 1. The redesign issue
identified in this employee concern is outside the scope of the
DOE/P. The rework condition (method used for resolving welds made
with uncertified welder, on Unit 2) will be addressed by a
representative sample setection and weld inspection on Unit 1.

3. Summary

The issue for which this group was formed was resolved by
inspection/examination, document review, and engineering analysis.

4. Evaluation Methodology

A representative sample selection and weld inspection was used to
evaluate the rework concern, because weld records were not required by
the applicable construction code.
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The Department of Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plan for Group 208 (Reference 7.2) was developed to extract a
representative sample of the group population, per Standard Practice(SP) WEP 3.1.6 (Reference 7.3), to perform a visual inspection of the
selected welds in accordance with SP WEP 3.2.3 (Reference 7.4); toidentify any nonconforming conditions in accordance with SP WEP 3.2.2
(Reference 7.5); to process deviation reports in accordance withSP WEP 3.2.11 (Reference 7.6); and to review the TVA's engineering DRRanalyses, in accordance with SP WEP 3.3.1 (Reference 7.7). WEP

9425. Findings

A programmatic review was conducted by the DOE/WEP to establish that
the TVA incorporated and complied with code requirements pertaining towelding procedure qualification and welder performance qualification.
The TVA procedure WBNP-QCI-4.01, "Storage, Issue and Control of
Welding Material," requires that the welding foreman specify on the
welding rod requisition slip, the Welding Procedure Specification
(WPS) that will be uso-d by the welder. The Quality Control (QC)
Welding Material Storage attendant checks welder qualification statusto specified WPS before issuing any weld filler material. The QCwelding surveillance, implenented by WBNP-QCP-4.3, requires daily
monitoring of all welding activity. The welding rod requisition slip,
retained by the welder, is used by QC surveillance to verify the WPSspecified on the rod slip with that specified on the work package, orweld operation sheet. The QC surveillance also verifies welder
qualification status.

A representativ sample consisting of 56 components (56 welds) was
extracted from the group pop'Jation and visually inspected. Six weldscontained deviations that required engineering analysis to determine
acceptability (.Wferonce 7.8).

Exaltlnaton Packaq,! 209-67 was documented as having visually detected
lack of fusion that required characterization, and was found
acceptable in accordance with SP WEP 3.2.16 (Reference 7.9).

The TVA performed engineering analyses for all deviant welds anddetermined that these welds are in compliance with the applicable code
(Reference 7.10). The DOE/WEP reviewed the analyses in accordance
with SP WEP 3.3.1 and concurred with the TVA analyses (Reference 7.11).

In addition, the DOU/WEP performed a generic problem analysis. Nogeneric problem- were identified and sample expansion or rebounding
was not required fReference 7.12).
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6. Conclusions

The issues identified in the employee concerns were not confirmed. DRR
The DOE/WEP concludes that the welds examined in this group meet the WEP
applicable Final Safety Analysis Report (FSAR) construction codes. 942
There are no generic problems associated with the unsampled
population. Therefore, the DOE/WEP concludes with a high degree of
confidence, per Nuclear Construction Issues Group document NCIG-02,
that the unsampled components within the group boundaries also meet
the applicable FSAR construction codes.

7. References

7.1 Employee Concerns IN-85-143-001 and IN-85-143-002.

7.2 WEP Assessment Plan No. 208, "Instrument Panel Drain
Thread-O-Let Welds On Systems 62, 63, and 68,0 May 1, 1986.

7.3 Standard Practice WEP 3.1.6, Identifying Random Samples from
Homogeneous Groups," Rev. 3, November 21, 1986.

7.4 Standard Practice WEP 3.2.3 Appendix A, "Visual Examination
Methods and Acceptance Criteria," Rev. 18, June 2, 1987.

7.5 Standard Practice WEP 3.2.2, "Reporting Deviations to TVA,"
Rev. 7, November 17, 1986.

7.6 Standard Practice WEP 3.2.11, "Processing and Closure of
Deviation Reports," Rev. 7, July 6, 1987.

7.7 Standard Practice WEP 3.3.1, "Suitability-for-Service Evaluation
Review," Rev. 8, June 8, 1987.

7.8 WEP Group 208 Inspection Data Report on Weld Evaluation Project,
INS 101-RI, September 9, 1987, and Inspection Result,
INS 008-RO, September 9, 1987.

7.9 Standard practice WEP 3.2.16, "Surface Conditioning and
Characterizing Weld/Hardware Discrepancies," August 25, 1986.

7.10 WEP Deviation Cisposition Sheet, DR 208-0072.

7.11 TVA Suitability for Service Analysis and WEP Suitability for
Service Review Summary Sheets for Group 208.
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Characterization of Issue
Summary
Evaluation Methodology

5. Findings
8. Conclusions
7. References

1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Employee Concern WI-85-053-003.

2. Characterization of Issue

Employee Concern WI-85-053-003 at the Tennessee Valley Authority (TVA)
Watts Bar Nuclear Plant Unit 1 (WBNP-l) states in part, "Temporary
minor attachments are not documented by responsible department." The
employee identified a specific incident to Quality Technology Company(QTC) in which 16 thermocouple nuts were welded on or near an American
Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel Code
pipe weld in Unit 1.

The TVA Nuclear Safety Review Staff (NSRS) investigated the Employee
Concern WI-85-053-003 (Reference 7.2). The employee concern was
substantiated when the inspection performed by NSRS revealed that the
thermcouple nuts were still welded to the pipe and the documentation
pertaining to the welds was voided.

3. Summary

The issue for which the group was formed was evaluated by visual
examination, document review, and engineering evaluation and will beresolved upon satisfactory completion of TVA-committed corrective
action.
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4. Evaluation Methodology

The Department of Energy!Weld Evaluation Project (DOE/WEP) Assessment
Plan No. 209 (Reference 7,3) was developed to perform the following:

a. Extract a representative sample of the group population per
Standard Practice (SP) WEP 3.1.6 (Reference 7.4).

b. Review TVA Weld Operation Sheets and/or associated documentation
(the TVA Post Weld Heat Treatment Log) to ensure that all welds
that needed the installation of temporary attachments
(thermocouples) to ASME pressure boundary piping had been
properly documented, including installation and removal.

c. For each weld selected, verify visually that the thermocouple
lugs associated with the weld were removed.

5. Findings

To determine any generic implications that other temporary attachments DRR
were not documented as required per TVA Quality Control Procedure WEP(QCP) 1.7 (Reference 7.5), the DOE/WEP reviewed the TVA Post Weld Heat 943Treatment (PWHT) Log and found a total of 72 welds that were post weld
heat treated. Reviewing the PWHT log was the most positive way todetermine where thermocouple nuts (temporary attachments) were welded
to ASME components in WBNP-1. A sample of 42 welds was taken, inaccordance with SP WEP 3.1.6. The OOE/WEP wrote examination packages(Reference 7.6) to review documentation and perform visual examination
to ensure that the thermocouple lugs had been resoved for all 42 welds
identified.

Documentation could not be found for installation or removal of the
thermcouple lugs. The conditions were noted on the DOE/WEPexamination package-related deviation reports (Reference 7.7). The
visual examination performed by the DOE/WEP confirmed that all lugs
were removed.

The documentation conditions were noted on the DOE/WEP Corrective
Action Deviation Report CADP-209 (Reference 7.8) and will be resolvedby the TVA Corrective Action Plan Summary 209 (Reference 7.9). TheCorrective Action Plan has been reviewed and concurred with by the
DOE/WEP (Reference 7.10). The conditions have also been identified by
the TVA on Nonconforming Condition Report (NCR) W-599-P
(Reference 7.11).
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Summary
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S. Findings
6. Conclusions
7. References

1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Employee Concerns IN-85-965-00, IN-85-965-002, IN-85-089-003,
IN-85-170-002, IN-85-770-003, and IN-85-770-X07.

2. Characterization of Issue

The Employee Concerns listed In Section 1 relate to the backdating of
eight welder certifications at the Tennessee Valley Authority (TVA)
Watts Bar Nuclear Plant Unilt I (WBNP-l). Welds were made by welders
with questionable renewal certifications.

The Department of Energy/Weld Evaluation Project (DOE/WEP) requested
that the Quality Technology Company (QTC) obtain additional details
regarding the welder's certification, and additional information was
provided.

Special group 210 consists of all American Society of Mechanical
Engineers (ASME) welds made by each of the welders identified by the
employee concerns listed in Section 1. The welders cannot be traced
to non-ASME weld joints (Reference 7.2).

These welds have been further bounded by the following welders as
provided by the above concerns:

6FVV (1A31-1, 1813)
6CZZ (1A31-2)
6PWW (1A31-3)
6ALL (1A31-4)

6LLC (1A31-5)
6GQQ (1A31-6, 1850)
6GJJ (1A31, 1A31-7)
6RRA (1A22)
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NOTE: Two of the welders (6FVV, 6ALL) identified in the employee

concerns did not perform any ASME welds.

3. Summary

The issue for which the group was formed was resolved by
inspection/examination, document review, and engineering analysis.

4. Evaluation Methodology

The DOE/WEP Assessment Plan No. 210 (Reference 7.3) was developed to
perform an evaluation of the welds in this group. Group 210 was
formed to determine if welding was performed by properly certified
welders and to evaluate their weld quality by performing a
reexamination using methods originally required by the applicable
specification and codes, in accordance with the Assessment Plan
No. 210.

An examination was performed, as required by the original acceptance
criteria for each weld in the following manner:

a. All welds selected were visually examined in accordance with
Appendix A of Standard Practice (SP) WEP 3.2.3 (Reference 7.4).

b. Liquid penetrant examination (PT) originally required on the
welds by the TVA were re-performed by the DOE/WEP, in accordance
with SP WEP 3.2.4 (Reference 7.5).

c. Welds originally requiring radiographic testing examination (RT)
by the TVA were examined and data recorded by the DOE/WEP, in
accordance with SP WEP 3.2.13 (Reference 7.6). The original TVA
film was interpreted per the acceptance criteria in SP WEP 3.2.6
(Reference 7.7).

d. The existing TVA documentation was obtained and a document review
was performed, in accordance with SP WEP 3.2 12 (Reference 7.8).

Nonconforming conditions identified were reported in accordance with
SP WEP 3.2.2 (Reference 7.9).

5. Findings

The DOE/WEP examinations were performed on a representative sample (60
welds) from the total population of Group 210 and the following
detcrminations were made (Reference 7.10):
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a. Fifty welds were documented as acceptable and in compliance with
ASME Boiler and Pressure Vessel Code Section III (Reference 7.11).

b. Ten welds were documented as having one or more deviations that
require engineering analysis to determine acceptability.

The TVA Engineering Design (ENDES) organization performeJ an DRRengineering evaluation for each of the deviant welds and determined WEPthat the components will perform their intended function. The DOE/WEP 944Suitability for Service Evaluation Engineering (SSEE) group reviewed
the TVA evaluation and concurred that the deviant welds are in
compliance with the applicable codes (Reference 7.12).

The 60 welds were evaluated by a review of the associated weld records
and documented as complying to code requirements.

The DOE/WEP performed a generic problem analysis on Group 210. No
generic problems were identified and sample expansion or rebounding
was not required (Reference 7.13).

The TVA has addressed the issue of welder recertifications. The TVAissued stop work order No. 25 on August 23, 1985, to stop all welding
activities until the issue could be resolved. This action was
documented in Confirmation of Action Letter (COAL) dated
August 23, 1985. Docket Nos. 50-390 and 50-391. The TVA has issued ardort, "Final Response to NRC-OIE COAL Welder Recertification
Program." This has been resolved by the TVA (Reference 7.14). The
DOE/WEP did not address the issue of recertification of welders,
because it was outside the DOE/WEP work scope.

6. Conclusiots

The issue identified by the employee concerns regarding welder
recertification was confirmed and resolved by TVA. However, theDOE/WEP concludes that the welds examined in this group meet the
applicable Final Safety Analysis Report (FSAR) construction code.There are no generic problems associated with the unsampled
population. Therefore, DOE/WEP also concludes with a high degree ofconfidence, per ICIG-02, that the unsampled compo..,nts within thegroup boundaries meet the applicable FSAR construction code.

7. References

7.1 Employee Concerns IN-85-965-O01, IN-85-965-002, IN-85-089-003,
IN-85-770-002, IN-85-770-003, and IN-85-770-X07.
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7.2 John Savage speed letter to Frank Laurent, June 25, 1986.

7.3 WEP Assessment Plan 210, "Backdating of Welder Certifications
(EC-SPL-13)," Rev. 2, August 28, 1986.

7.4 Standard Practice WEP 3.2.3, "Visual Examination Methods and
Acceptance Criteria," Rev. 18, June 2, 1987.

7.5 Standard Practice WEP 3.2.4, "Liquid Penetrant Examination
Methods and Acceptance Criteria," Rev. 05, November 17, 1986.

7.6 Standard Practice WEP 3.2.13, "Examination of Welds Requiring
Radiography," July 19, 1986.

7.7 Standard Practice WEP 3.2.6, "Radiographic Examination Methods
and Acceptance Criteria,N August 4, 1986.

7.8 Standard Practice WEP 3.2.12, "Review of TVA Weld Operation
Sheets for Code-Required Minimums," Rev. 06, April 3, 1987.

7.9 Standard Practice WEP 3.2.2, "Reportitig Deviations to TVA,"
Rev. 07, November 17, 1986.

7.10 WEP Group 210, Inspection Data Report on Weld Evaluation
Projet, INS 101-R1, August 7, 1987, and Inspection Results,
TIS-R-R0, August 7, 1987.

7.11 The American Society of Mechanical Engineers, "Rules for
Construction of Nuclear Powr Plant Components," ASME Boiler and
Pressure Vessel Code, Section IIl--Division 1, 1971 Edition with
Suner 1973 Addend-

7.12 TVA Suitability for Service Analysis and DOE/WEP Suitability for
Service Review Summary Sheets for Group 210.

7.13 'Generic Problem Analysis of Weld Excmiination Resllts From
Group 210,0_Inspection Results and Data Analysis Summary Report,
Revision 1, August 18, 1987.

7.14 Guenter Wadewitz letter to M. L. Rayfield, "Final Response to DRR
NRC-OIE Confirmation of Action Letter (COAL)-Welder WEP
Recertification Program,' TVA Memorandum C 24 860508 012, 944
May 8, 1986.
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F1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Employee Concern IN-86-190-002.

2. Characterization of Issue

At issue in Employee Concern IN-86-19-002 is whether unqualifiedwelders welded on the main steam pi in? system at the Tennessee ValleyAuthority (TVA) Watts Bar Nuclear Plant Unit 1 (WBNP-1). The
Concerned Individual (CI) stated that welders were qualified on plate
and then allowed to weld on the main steam piping.

3. Summary

The issue for which the group was formed was resolved by document
review.

4. Evaluation Methodolo'-

The Department of Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plan 211 was developed to review existing documentation and identify
those welders that welded on the main steam system; review welders
qualification records* and identify any welders not qualified
(Reference 7.2).

5. Findings

Further contact with the CI by Quality Technology Company (QTC)
revealed that the CI had no personal knowledge related to the concern

D-40

LRR
WEP
757



Porm WED 320a
Rev. 12/86

W EPEMPLO"EcE CONCERN GROUP CLOSURE Page 2 of 2

VJ ~rSAFETY RELATED MAIN STEAMW Date 08/06/8/
Closure PIPING WELDS

Statement Revision I

Evaluation WEP GROUP IDENTIFIER EC-SPL-14 WEP Group No 211
Report

and that the concern was based on hearsay. There was no knowledge of DRR
what tests were given, which welders were involved, or which welds WEP
were suspect (Reference 7.3). 767

The latest TVA computer run of all welders (steamfitter welders) that
welded on the main steam piping system was reviewed. The run showed
that 50 welders welded all of the groove butt joints.

A review of these welders qualification records revealed that each
welder was qualified on pipe per the requirements of The American
Society of Mechanical Ergineers (ASME) Code, Section IX "Welding and
Brazing Qualifications." Socket joints and lap joints were excluded
from this investigation because the ASME Code, Section IX QW-452.6
states "any type groove weld in any position on any thickness of
material qualifies the welder to weld fillet welds on all base
material thickness, fillet size and diameters." A further review of
all steamfitter welder qualifications revealed that each welder who
has welded at WBNP-l was qualified on groove butt joints.

A review of 28 Field Operation Packages to identify those ;velders who
welded the various weld joints on the main steam piping, and a check
of those welders qualifications, revealed that all welders listed were
properly qualified on pipe. No welders listed were qualified on plate
only as alleged.

6. Conclusions

The DOE/WEP concludes the employee concern was not valid and the
welder qualifications meet the Final Safety Analysis Report (FSAR)
construction code.

7. References

7.1 Employee Concern IN-86-19O-O02.

7.2 WEP Assessment Plan No. 211, "Safety-Related Main Steam Piping
Welds," Rev. 0, August 19, 1986.

7.3 Quality Technology Company Response (NS-File No. 910 and 1002).
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1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Employee Concern IN-85-579-005.

2. Characterization of Issue

The employee concern indicates that minimum wall thickness may have
been encroached upon during the grinding operation to prepare the
welds for radiography at the Tennessee Valley Authority (TVA) Watts
Bar Nuclear Plant Unit I (WBNP-1). The weld joints involved are those
joining the pipes to the penetration sleeves through the containment
shield wall.

3. Summary

The issue for which the group was formed was resolved by
inspectlon/examination and enoineering analysis.

4. Evaluation Methodology

The Department of Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plan No. 212 (Reference 7.2) was deve!oped to insptct/evaluate welds
on piping penetrating the containment shield wall. Group 212 was
formed to select a sample of 52 welds and perform a 100% ultrasonic
thickness measurement of each weld and adjacent oase metal, in
accordance with Standard Practice (SP) WEP 3.2.8 (Reference 7.3). The
ultrasonic thickness measuremerts were entered on Form WEP-302,
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"Visual Examination Checklist for Piping Welds," as visual data. The
boundaries for this group were those pipe weld joints joining the pipe DRRto the penetration at the containment shield wall. WEP

945
The components selected consisted of 31 American Society of Mechanical
Engineers (ASME) Class 2 components and 21 ASME Class MC components.

5. Findings

The ultrasonic thickness measurement inspection resulted in 15 welds
with deviations that required engineering analysis to determine
acceptability (Reference 7.4). The TVA performed an engineering
analysis for each of the deviant welds and determined that these welds
are in compliance with the applicable code.. The DOE/WEP reviewed and
concurred with the TVA engineering analyses (Reference 7.5).

A generic problem analysis concludes that Group 212 has no generic
problems, and reoounding or sample expansion is not required
(Reference 7.6).

6. Conclusions

The conditions identified by the employee concern were confirmed.
However, the DOE/WEP concludes the welds examined in this group meet
the.applicable Final Safety Analysis Report (FSAR) construction code.There are no generic problems associated with the unsampled
population. Therefore, DOE/WEP concludes with a high degree of
confidence, per Nuclear Construction Issues Group document NCIG-02,
that the unsampled components within the group boundaries also meet
the applicable FSAR construction code.

7. References

7.1 Employee Concern IN-85-579-005.

7.2 WEP Assessment Plan No. 212, "Radiographed Welds on Piping
Penetrating Containment Wall," Rev. 1, June 24, 1986.

7.3 Standard Practice WEP 3.2.8, "Ultrasonic Thickness Measurement,"
Rev. 0, August 14, 1986.

7.4 WEP Group 212, Inspection Data Report on Weld Evaluation Project,
INS 101-RI, August 0, 1987, and Inspection Result, INS 008-R0,
August 7, 1987.
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7.5 TVA Suitability for Service Analyses, and WEP Suitability for
Service Review Summary Sheets for Group 212.

7.6 "Generic Problem Analysis of Weld Examination Results From Group
212," Inspection Results .nd Data Analysis Summary Report,
Rev. 0, June 11, 1987.
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1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Employee Concern WI-85-081-004.

2. Characterization of Issue

The Concerned Individual (CI) who generated Employee Concern
WI-85-081-004 stated, "the stainless steel surrounding the Unit 1
reactor had some bad welds (porosity)."

3. Summary

The issue for which the group was formed was resolved by document
review.

4. Evaluation Methodoloqy

The Department of Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plan 213 (Reference 7.2) was developed to perform a docume~it review of
the subject welds at the Tennessee Valley Authority (TVA) Watts Bar
Nuclear Plant Unit 1 (WBNP-1) to determine if the welds had been
inspected.

5. Findings

At the request of DOE/WEP, the CI through Quality Technology
Company (QTC) (References 7.3 and 7.4) provided the following
additional information: the welds were located in the refueling pit;
welds were made by ironworkers; welds were performed before the
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reactor building dome was placed (May 8, 1977); welds were made while
it was raining. Water trapped in the metal caused the porosity; and
the affected area was Unit 1, in the vicinity of the refueling trough
and pit.

The DOE/WEP investigation noted that the time frame of the welding by
the ironworkers was between 1974 and 1976. Welding of the liner plate
by the boilermakers started in September 1976 and continued through
1978. The Unit 1 reactor building dome was placed on May 8, 1977.
Based on the above time frame, the individual's concern may be related
to any one of three welding tasks:

a. Welding by ironworkers of embedded stainless steel structural
material associated with the canal liners.

b. Welding by ironwrkers of carbon steel structural material needed
to position and support the stainless steel liner supports
embedded in the concrete shield walls.

c. Welding by boilermakers of the stainless steel liner plates and
components to the structural stainless steel embedded in the
concrete shield walls.

The CI statement that ironworkers made the welds prior to the dome
beiqg placed indicates the concern is related to welds on the embedded
plates and any structural shape attachments to anchor bolts that are
supports for the stainless steel pit liner (Reference 7.5). These
supports were installed prior to the stainlrss steel liner plates
being erected and were under the scope of work for ironworkers. Thestructural welding done by the ironworkers was covered by the TVA
Construction Specification G29C and American Welding Society
(AWS) D0.1-72 Structural Welding Code. Welding inspection and
documentation was in accordance with TVA Quality Control Procedure
(QCP) 4.3 NWBNP-QCP-Welding Surveillance and Weld Procedure
Assignment." This procedure required a weekly welding surveillance
report showing compliance status of applicable procedure and
specification requirements. A review of the weekly surveillance
reports from June 17, 1974, through December 29, 1979, disclosed no
couments of unacceptable welding due to porosity. The report did show
welding was stopped by inspection in the Auxiliary Building (due towater on the plate in the we10 area) until the situation was corrected O DRR
(Reference 7.6). WEP
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The installation and welding of the stainless steel liner plates were
performed by the boilermaker craft. This work jurisdiction is per
project agreement with the union. Welding of liner plates to the
shield wall structural components started in September 1976. The date
of the fit-up inspection in the first liner plate was
September 27, 1976. Assuming that all shield walls were poured,
cured, and forms removed before fit-up of the canal liner plates could
start, tasks "a" and "b" above would have been completed several
months earlier. This welding is not safety related and is physically
covered by the canal liner plate. No further DOE/WEP inspection
effort is possible.

Roview of inspection records associated with the subject inaccessible
welds .lid not indicate that TVA had encountered problems with
excessive porosity in the welds. The subject welds are inaccessible
for reexamination because they are embedded in concrete and covered by
the refueling pit liner.

DOE/WEP evaluation of the refueling pit liner plates is addressed in
DOE/WEP Group 257 (Reference 7.7).

6. Conclusions

The issues identified in the employee concern could not be confirmed. DRR
However, the DOE/WEP concludes that adequate TVA documentation exists WEP
to show the welds in this group meet the applicable Final Safety 946
Analysis Report (FSAR) construction code.

7. References

7.1 Employee Concern WI-85-081-004.

7.2 WEP Assessment Plan No. 213, "Welds in the Refueling Pit Area
(EC-SPL-16)," Rev. 1, April 10, 1987.

7.3 EG& Memoranda to Quality Technology Company (QTC), KGT-43-86 and
KGT-50-86, dated February 7, 19g6, and March 5, 1986,
respectively.

7.1 Quality Technology Company (QTC) Responses, File Numbers 843 and
1053, dated February 8, 1986, and March 12, 1986, respectively.

7.5 A. D. Calija notegram to A. E. Bradford, "Concern
WIo8S-O81-OO4-(EC-SPL-16)," EG&G Idaho, Inc., June 20, 1986.
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7.6 TVA Quality Control Procedure WBNP (QCP) 4.3, "Welding
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June 1975 through November 1978.

7.7 WEP Closure Statement, Group 257" Stainless Steel Liner Plate
Welds" Rev. 0 August 1, 1987.
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3. Summary 7. References
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1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Employee Concerns IN-85-671-003 and IN-86-032-002.

2. Characterization of Issue

Employee Concern IN-85-671-003 at the Tennessee Valley Authority (TVA)
Watts Bar Nuclear Plant Unit 1 (WBNP-I) states that: "Use of preheat
blankets for steel members in North and South valve rooms, unit I & 2
stopped when one of the blankets caught fire. Crafts (known) use toturn blankets on at the end of the shift so steel would be ready for
first shift. After fire, an electrician would come in early
(approximately half an hour) to turn blankets on for welders. CI
stated that because of heat loss overnight (occurred in winter '83)
and short time blankets were turned on in morning, required preheat
temperature might not have been obtained. No additional information
available."

Employee Concern IN-86-032-002 states that: "Welders were hired by
TVA to cosmetically repair structurally defective welds in the north
and south valve rooms. Welders were directed to place cover passes
over cracks without excavating defective material. No specific welds
specified. Management personnel involved in alleged cover-up were
specified (names known). CI has no further information."

3. Summary

The issue for which this group was formed was resolved by engineering
evaluation, engineering analysis, inspection/examination, and document
review.
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4. Evaluation Methodology

The Department of Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plan No. 214 (Reference 7.2) was developed to perform an evaluation on
the structural welds in the North and South Valve Rooms. For the
first employee concern (IN-85-671-003), an engineering evaluation was
performed by the DOE/WEP to determine the effects of not maintaining
the minimum preheat temperature on structural steel.

For the second employee concern (IN-86-032-002), an engineering
evaluation was performed by the DOE/WEP to address the issue of
welding zer cracks.

To supplement these engineering evaluations, the DOE/WEP examined a
representative sample of 236 structural welds. Visual (VT)
examinations were perfor-med in accordance with Standard Practice (SP)
WEP 3.2.3 (Reference 7.3) and ultrasonic (UT) examinations were
performed in accordance with SP WEP 3.2.15 (Reference 7.4).

UT examination on these welds were not part of the original acceptance
criteria. The DOE/WEP only used UT examination to establish the
validity of the concern. The results of the UT examinations required
engineering evaluation to determine the acceptability of the welds. DRR

WEP
5. Findings 947

To address the first employee concern (IN-85-671-003), the DOE/WEP
used in its engineering evaluation welds equal to or greater than
1-1/2 in. thickness, because this required a minimum preheat
temperature of at least 1500F. The TVA's Process
Specification I.C.1.2 (Reference 7.5) states that, "preheat for
welding may be applied by flame, inductance, resistance or any other
method of heating which is not detrimental to the materials involved.
The minim. preheat temperature specified on thp detailed weld
procedure shall be maintained for a distance equal to the material
thickness or 3 in., whichever is greater, from the weld in all
directions."

The DOE/WEP determined that a lack of preheat could cause underbead
and toe cracking in the Heat Affected Zone (HAZ) of thick plate
(greater than 3/4 in. or 1-1/2 in., depending on material). These
cracks are caused by increased hardenability of the HAZ.
Hardenability requires a nigh carbon content combined with fast
cooling rates (Reference 7.6). The structural steels used in this
population are low carbon steel. Therefore, underbead cracking would
not be expected, even if the preheat temperature is not achieved.
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A DOE/WEP review of American Welding Society (AWS) 01.1-72
(Reference 7.7) and TVA Specification G29C does not indicate that
preheating of steel must be continuous without irI.erruption.

The TVA implemented the preheat and interpass temp.rature requirements
of AWS 01.1 in both the Process Specification and t:he Welding
Procedure Specification. During 1983 and 1984, TV4 quality assurance
audit activities showed Quality Control was audlted eight times. A
welding and in-process inspection checklist was used in the audit
surveillance and preheat was one of the in-process inspection
checkpoints, which received a satisfactory surveillance action.

The DOE/WEP takes the following technical position: As long as the
preheat blankets were turned on before the start of the new shift and
the minimum preheat temperature was obtained before welding, then
these conditions are considered insignificant and pose no problem for
materials used in the North and South Valve rooms.

To address the second employee concern (IN-86-032-002), the DOE/WEP
first performed an engineering evaluation of the issue of welding over
surface cracks.

This evaluation determined that two types of cracks were possible due
to the type of welding being performed in the North and South Valve
Rooips. The first type would be a stress crack that develops from a
highly stressed weld joint configuration (normally heavy plate
section). This type of crack may propagate up through preceding weld
passes if it is not completely removed. This crack (is normally a
long crack, several times greater in length than the thickness of the
material being welded) is easily detectable. The second type is a
crater crack, which is a very shallow surface discrtpancy, with a
length no longer than the weld puddle at the time the arc is
extinguished. Due to the minimal depth of this type of crack, it is
possible to weld over a crater crack without propagating the crack
(Reference 7.6).

After performing engineering evaluations for both employee concerns,
the DOE/WEP supplemented the engineering evaluations with an
inspection of a representative sample of 236 structural welds listed
in 91 WEP examination packages, in accordance with SP WEP 3.1.6
(Reference 7.8).

Upon inspection of the 236 structural welds, the following
determinations were made: (a) 190 welds were documented as
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acceptable; (b) 46 welds were visually and ultrasonically examined anddocumented as having one or more conditions that require engineering
analysis to determine acceptability.

Four of the above 46 welds (214-0291, 0077, 0047 and 0065) were
documented as having discontinuities that required characterization in
accordance with both Standard Practice (SP) WEP 3.2.15 ana SP
WEP 3.2.16 (Reference 7.9 and 7.10). The weld discontinuities were
characterized and found acceptable.

The TVA Engineering Design (ENDES) organization perfo'med a
suitability-for-service analysis (SFSA) for the 46 welds and
determined that the components will perform their intended function.
The DOE/WEP Suitability for Service Evaluation Engineering (SSEE)
group reviewed the TVA SFSA and concurred that the welds are in
compliance with the applicable codes (Reference 7.11).

The OCE/WEP performed a generic problem analysis for Group 214
(Reference 7.12). As a result of the deviations identified in
Examination Package 214-0077, the OOE/WEP recommended to TVA that
additional action be taken to further evaluate the welds in the North
and South Valve Rooms (Reference 7.13). Th basis for the additional
action was to further develop the issue of potentially unacceptable
deviations associated with the welds in Group 214. The TVA has
elected to resolve this issue (Reference 7.14) in a manner that is
ddsigned to be a more detailed review than that recommended by the
DOE/WEP.

6. Conclusions

The issues identified in the Employee Concern IN-85-671-003 could not
be confirmed. The issues identified in Employee Concern IN-86-032-002 )RRwere not confirmed. The DOE/WEP concludes that the welds examined in 4EPthis group will meet the Final Safety Analysis Report (FSAR) 347
construction code upon resolution by TVA as indicated in
Reference 7.14. The DOE/WEP concludes with a high degree of
confidence, per NCIG-02, that the welds in the unsampled population
will also meet the applicable FSAR corstruction code upon resolution
by TVA as indicated in Reference 7.14.

7. References

7.1 Employee Concerns IN-86-032-002 and IN-05-671-003.

7.2 WEP Assessment Plan No. 214, "North and South Valve Room
Structural Welds," Rev. 5, May 4, 1987.
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7.3 Standard Practice WEP 3.2.3, "Visual Examination Methods and
Acceptance Criteria," Rev. 18, June 2, 1987.

7.4 Standard Practice WEP 3.2.15, "Characterization of Weld
Discontinuities Using Ultrasonic Test Methods," Rev. 1,
October 6, 1986.

7.5 TVA Process Specification TVA I.C.I.2, "General Welding
Procedure Specification," Rev. 3, January 28, 1985.

7.6 D. D. Hansen and N. D. Stucki letter to R. J. Wade, "Engineering
Evaluation Addressing '>n,.erns Covering Surface Cracks with Weld
Metal and Improper Preheat," DOH-2-87 (Rev. 1), EG&G Idaho,
Inc., August 28, 1987.

7.7 American Welding Society, Inc., "Structural Weiding Code," AWS
01.1-72, Rev. 2, 1974.

7.8 Standard Practice WEP 3.1.6, "Identifying Random Samples from
Homogeneous Groups," Rev. 5, October 24, 1986.

7.9 Standard Practice WEP 3.2.15, "Characterization of Weld
Discontinuities Using Ultrasonic Test Methods," Rev. 1,
October 6, 1986.

7:10 Standard Practice WEP 3.2.16, "Surface Conditioning and
Characterizing Weld/Hardware Discrepancias," August 28, 1986.

7.11 TVA Suitability for Service Analysis and WEP Suitability for
Service Review Suunary Sheets for Group 214.

7.12 "Generic Problem Analysis of Weld Examination Results From
Group 214," Inspection Results and Data Analysis Sunnary Report,
Rev. 1, August 21, 19d7. "DRR

WEP7.13 Frank C. Fogarty letter to C. D. Lundin, "Recommendations for 947
Additional Investigations for Causes of Deviations in Multipass
Welds on Structural Steel," FCF-96-87, EG&G Idaho, Inc.,
August 18, 1987.

7.14 Craig Lundin letter to Frank C. Fogarty, "North and South Valve
Room Structural Steel," TVA Memorandum CUL87101470,
October 14, 1987.
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5. Findings
6. Conclusions
7. References

1. Employee Concern(s)/Quality Indicator(s)

Employee Concerns: IN-85-185-001 and IN-85-834-002 (Reference 7.1)

Quality Indicators: U.S. Nuclear Regulatory Commission
Report 50-390/78-31-02 (Reference 7.2). Tennessee Valley Authority
(TVA) Nonconforming Condition Report (NCR) W-309-P Revision 0 (RO)
(Reference 7.3).

2. Characterization of Issue

Groups 215 and 218 are being combined and will be addressed as one
report because of their similarity.

On stainless steel welds in the primary system, interpass temperature
limitations set by the ýveld procedure may not have been monitored and
may have been exceeded. NCR W-309-P written by TVA reported a
typographical error on a Welding Procedure Specification (WPS), used
to wa1d stainless steel, listing the interpass temperature as 350°F
minimum rather than 350* maximum.

Department of
review of the
exceeding the
effect on the
affected zone

Energy/Weld Evaluation Project's (DOE/WEP's) initial
referenced Quality Indicators established a concern that
interpass tem~perature of 350OF may have an adverse
mechanical pro)perties and microstructure of the heat
(HAZ) of the stainless steel weld joints.
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3. Sumumary

The issue for which the groups were formed was resolved by engineering

evaluation.

4. Evaluation Methodology

In accordance with DOE/WEP Assessment Plans 215 and 218
(References 7.4 and 7.5), an engineering evaluation of the problem of DRR
possible excessive heat input caused by high (greater than 350°Fý WEP
interpass temperature was conducted. The evaluation consisted of a 948
review of the effect of lack of interpass temperature control on the
mechanical properties and sensitization of the HAZ of the stainless
steel welds.

5. Findings

NRC Report 50-390/78-31-02 addressed the subject of welders wio were
apparently not checking the interpass temperature. However,
additional investigation by the NRC revealed that the welders were
checking interpass temperature. Therefore, this concern warrants no
further action.

The WPS was corrected on Revision 2 of WPS GT88-0-3 on 11/13/85 and
now reati 3507 maxim=m interpass temperature.

A literature search of available reports addressing lack of interpass
temperature control was conducted by DOE/WEP to determiine what effects
exceeding the interpass temperature of 3500F, as stated in welding
procedure specification (WPS) (GT-8801R5), might have on the st3inless
steel used at Watts Bar Nuclear Plant 1 Unit 1(WBNP-1). One study
using the gas tungsten arc welding (GTAW) process showed that for
Types 304, 3041., 316, 316L, and 316H stainless sLeel at interpass
temperatures as high as 752*F had no appreciable effect on the weld
microstructure, weld soundness, strength and weld metal and HAZ
toughness. Other tests using Types 316 stainless steel heated to
1200OF for 200 hours and 304 stainless steel heated to 12000F for
527 hours resulted in very little change in the impact and tensile
properties (Reference 7.6). At temperatures of 1200*F, th'ý welder
will experience a high level of disconmfort from the heat and will stop
welding.

Associated with the allegaticn of excessive heat input during welding
is the possibility that the level of sensitization may vary
appreciably, particularly if the carbon content of the stainless steel
is on the high side, 0.076 to 0.08 weight percent. Therefore, DOE/WEP
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conducted a second literature search to resolve this issue
(Reference 7.7). It was co.-luded from this review that intergranular
stress corrosion cracking (IGSCC) in austenitic stainless steel is
caused by a combination of three factors. They are, (a) a sensitized
microstructure, (b) tensile stresses in the vicinity of the yield
stress of the material, and (c) an environment that supports theprocess. With the exclusion of one of the three contributors, IGSCC
will not occur.

For pressurized water reactor (PWR) plants, the environment in theprimary coolant system does not supoort IGSCC. In one test, double
U-bend test samples of Types 304 and 316 stainless steel sensitized
for 0, 12, and 40 hours at 1150 to 1175*F were exposed for six monthsto simulated coolant with maximum allowable.contamination. Nocracking was observed on any test specimen (Reference 7.7).

A literature search was conducted by DOE/WEP on what effect an
interpass tminperature greater than 3500F, as specilied on TVA WPS
GT88-0-3 Rl ana reported on NGZ W-309-P, wuld have on the mechanical
properties and HAZ microstructure of the stainless steel pipe used at
WBNP-l. Test results on 304 stainless steel heated to temperatures of
IO000F to 12000F for 24 hours show that the mechanical properties are
not significantly changed compared to the annealed base matmrial
(Reference 7.6). Discussions on overheating welds of Type 304 and 316
stainless steel raise questions of sensitization and IGSCC. Tests on
Types 304 and 316 stainless steel sensitized for 0, 12, and 40 hours
at 1150 to 11750F were exposed for 6 months to simulated reactor
coolant with maximum allowable contaminants. No cracking was observed
on any test specimen. This demonstrates the innocuous nature of the
pressurized water reactor (PWR) primary coolant regarding IGSCC
(Reference 7.6).

6. Conclusions

The issues identified by the concerns in these groups ore not DRR
confirmed. The DO/WEP cLncludes that the welds in these groups meet WEPthe applicable Final Safety Analysis Report (FSAR) construction code. 948

7. References

7.1 Employee Concerns IN-85-185-001 and IN-85-834-002.

7.2 U.S. Nuclear Regulatory Commission, NRC Inspection Report RII,
50-390/78-31.
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1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Employee Concern EX-85-021-002.

2. Characterization of Issue

The Employee Concern EX-85-021-002 identified a potential problem
where no method/objective evidence was available to verify that pipe
fitter welders at the Tennessee Valley Authority (TVA) Watts Bar
Nuclear Plant Unit 1 (WBNP-l) had used a specific process as required
when their weld cards were stamped/updated by QC. This could result
in potentially defective pipe welds if the welders had not properly
maintained their qualification for the procedure being used.

TVA determined that a problem had existed with their welding
recertificztion program during the time period indicated by theconcern. This was a programmatic issue and was resolved by the TVA(Reference 7.2). Therefore, the DOE/WEP has chosen to address the
generic imlication of the identified problem by examination of the
potentially affected piping welds.

3. Summary

The issue for which the group was formed was resolved by
inspection/examination, document review, engineering ana.ysis, and
engineering evaluation.

4. Evaluation Methodo I oq

The Department of Energy/Weld Evaluation Project (DOE/WEP) chose to
characterize this issue as a concern for potentially defective
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7.1 Employee Concern EX-85-021-002.

7.2 Guenter Wadewitz letter to M. L. Rayfield, "Final Response to
NRC-OIE Confirmation of Action Letter (Coal)-Welder
Recertification Program," TVA Memorandum C24 860508 012,
May 8, 1986.

7.3 WEP Assessment Plan No. 216, "Unit 1 Safety-Related Piping
Welds," Rev. 3, July 27, 1987.

7.4 "Generic Problem Analysis of
Group A," Inspection Results
Rev. 1, August 18, 1987.

7.5 "Generic Problem Analysis of
Group 8," Inspection Results
Rev. 1, August V, 1987.

7.6 "Generic Problem Analysis of
Group C," Inspection Results
Rev. 1, August ZI,'1987.

Weld Examination Results from
and Data Analysis Summary Report.

Weld Examination Results from
and Data Analysis Summary Report,

Weld Examination Results from
and Data Analysis Summary Report,
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1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Tennessee Valley Authority (TVA) Nonconforming Condition Report
(NCR) 2819.

2. Characterization of Issue

The NCR 2819 identified safety-related duct supports in the Control
Building at TVA Watts Bar Nuclear Plant Unit I (WBNP-l) as being
unacceptable. The specific welds wert- not identified; only the type
of support and general location were indicated. The recommended
disposition was to reinspect all duct support welds made prior toMarch 27, 1980, in the Control Building. The NCR 2819 was
subsequently voided, stating nonconformance disposition and action
would be addressed per NCR 2576R1 (Refe-ence 7.2). The NCR 2576RI
addressed only bolt hole baseplate discrepancies. The DOE/WEP's
concern was that the welds noted in NCR 2819 were not addressed in
NCR 2576. The condition of the discrepant welds could not be
detemined. Group 219 was formed to evaluate the structural adequacy
of the duct supports installed in the Control Building.

3. Summary

The issue for this group was resolved by inspection/examination,
engineering analysis, and dxument review.

4. Evaluation Methodology

The Department of Ener~/Weld Evaluation Project (DOE/WEP) Assessment
Plan No. 219 (Reference 7.3) was developed to examine the duct support
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welds in the Control Building at WBNP-l. A sample of components was
selected from the total population of Group 219 by a random selection
process. The multiple sampling plan described in Nuclear Construction
Issues Group docLment NCIG-02 was used (Reference 7.4).

A plant visual examination was performed on the randomly selected
welds to determine the acceptability of the population. The
acceptance criteria used was in accordance with NCIG-01
(Reference 7.5) and the applicable engineering drawings.

5. Findings

The sample consisted of 61 components welded in accordance with
Amierican Welding Society (AWS) 01.1 requirements. A total of
837 welds were inspected. Sixty-two welds contained deviations that
required engineering analysis to determine acceptability. The
discrepant attributes for each weld and component are as stated in
Reference 7.6.

The TVA performed suitability-for-service analyses (SFSA) for all
deviant welds and determined that these welds are in compliance with
the applicable code. The DOE/WEP reviewed the analyses, in accordance
with Standard Practice WEP 3.3.1 (Reference 7.7), and concurred with
the TVA SFSA (Reference 7.8).

The DOE/WEP performed a generic problem analysis of the aggregate
examination results of Groups K, L, and 219 due to similarity of
components. No generic problems were identified and sample expansion
was not required (Reference 7.9).

6. Conclusions

The DOC/WEP concludes that the welds examined in this group meet the
applicable Final Safety Analysis Report (FSAR) construction codes.
There are no generic problems associated with the unsampled
population. Therefore, DOE/WEP concludes with a high degree of
confidence, per Nuclear Construction Issues Group document NCIG-02,
that the unsmpled components within the group boundaries also meet
the applicable FSAR construction codes.

7. References

7.1 TVA Nonconforming Condition Repot" 2819.

7.2 TVA Nonconforming Condition Report 2576RI.

D-62



Form WEP 320
Rev. 12/86

WEP
Closure
Statement

Evaluation
Report

QUALITY INDICATOR GROUP CLOSURE

PURGE GAS
WELDING

NOT VERIFIED PRIOR TO

WEP GROUP IDENTIFIER EISP L -4

Page 1 of 3

Date 11/16/87

Revision 2

WEP Group No 229

Address the fOllowing Items In the space remaining on
additional pages as needed (see Standard Practice WEP
instructions).

Employee Concern(s)/Quality Indicator(s)
Characterization of Issue
Summary
Evaluation Methodology

this page and on
3.1.10 for specific

5. Findings
6. Conclusions
7. References

1. Employee Concern(s)/quality Indicator(s) (Reference 7.1)

Tennessee Valley Authority (TVA) Nonconforming Condition Reports
(NCRs) 5093, September 22, 1983; 5164, October 21, 1983; 5211,
November 11, 1983; 5385, February 1, 198-1 5389 RI, February 16, 1984;
5493, March 8, 1984.

2. Characterization of Issue

A review of the Weld Operation S-,ets (WOS) at TVA's Watts Bar Nuclear
Plant Unit 1 (W8NP-1) contained in the above NCRs showed that there is
no verification, by the inspector, that purge gas was being used
during the welding operation. Therefore, there is some concern that
the 24 welds listed on the NCRs in Section 1 may have been welded
without a purge gas being used.

3. Summary

The issue for which the group was formed was resolved by visual
examination and engineering evaluations.

4. Evaluation Methodoloqy

The Department of Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plan 220 (Reference 7.2) was developed to perform visual examinations
on the inside diameter (ID) of each of the 24 welds in question for
indications of excessive oxidation (sugaring) that, if found, would
indicate inadequate purge.
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6. Conclusions

No evidence of oxidation during welding was found. The DOE/WEP
concludes that for the attributes of concern as specified in thereferenced assessment plan, the welds meet the applicable Final Safety
Analysis Report (FSAR) construction code.

7. References

7.1 TVA Nonconforming Condition Reports 5093, 5164, 5211, 5385, 5389,
and 5493.

7.2 WEP Assessment Plan No. 220, 'Butt Welds Made Without Required
Purge,' Rev. 3, February 9, 1987.

7.3 D. 0. Hansen notegram to A.
for Butt and Socket Welds,"
change to notegram from D.
to Report on Purge of Weld
1987.

E. Bradford, "Possible Lack of Purge
EG&G Idaho, Inc., June 19, 1986, and
D. Hansen to A. E. Bradford, 'Change
Joint," EG&G Idaho, Irc., June 22,

7.4 R. K. Blandford letter to D. D. Hansen, 
4Engineering Evaluation

7.4 R. K. Blandford letter to 0. 0. Hansen, "Engineering Evaluation
of Group 220 Weld," RKB-04-87, EG&G Idaho, Inc., June 17, 1987.
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Address the following items In the space remaining on this page and onadditional pages as needed (see Standard Practice WEP 3.1.10 for specific
instructions).

Employee Concern(s)/Quality Indicator(s)
Characterization of Issue
Summary
Evaluation Methodology

5. Findings
S. Conclusions
7. References

1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Tennessee Valley Authority (TVA) Nonconforming Condition Report
(NCR) 2375, Rev. 0.

2. Characterization of Issue

At the TVA Watts Bar Nuclear Plant Unit 1 (WBNP-1), a TVA memorandum(Reference 7.2) listed in NCR 2375 in turn references another TVA
memorandum from TVA Engineering Design to the WBNP Construction
Project Manager (Reference 7.3) that pertains to the Weld RandomSampling Program and states, "We have received weld data information
on 57 of the 106 drawings we sent you. The remaining 49 drawings weredeleted due to one or more of the reasons listed in tcv referenced
memo.' Neither the memorandum of Reference 7.3, nor the memorandumreferenced in the TVA Engineering Design memo, identified herein asReference 7.4, provide technical justification for the reduction insample size, other than an indication that the weld features of someof the drawings had been reworked, and others were inaccessib'!.

The TVA disposition on NCR
requires identification of
sanp ling program and found
drawings (Reference 7.5).
TVA Engineering Desiqn for

3. Summary

2375 refers to a TVA memorandum that
all welds that were reinspected during tho
to be not in conformance with desig'n
The data subsequently were to be sent to
eva luat i on.

Th issue for which the group was formed was resolved by document
review.
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4. Evaluation Methodology

The Department of Energy/Weld Evaluation Project (DOE/11EP) Assessment DRR
Plan No. 221 (Reference 7.6) was developed to perform a review of WEP
NCR 2375, all supporting NCRs, and TVA memoranda and correspondence to 832
determine whether the reduction of the sample size adversely affects
the intent of *', NCR 2375 disposition.

5. Findings

In the 1980 to 1982 time frame, TVA initiated a program to define all
remaining work at the WBNP. During this effort, it was determined by
a visual reinspection of a sampling of structural welds that many
miscellaneous and structural items (such as cable tray supports,
conduit supports, platforms, ladders, and stairs) would not meet the
acceptance criteria of TVA General Construction Specification G29C,
which were current at that time. As a result of these findings, TVA
initiated the Weld Random Sampling Program involving NCRs 2375R,
3054R, 3579R, and 4093R (References 1.1, 7.7, 7.8, and 7.9) covering a
period from June 1980 to December 1982. The purpose of the Weld
Random Sampling Program was to demonstrate the acceptability of all
WBNP structural-type welds made prior to February 6, 1981, in all
Category I buildings (Reference 7.10). The TVA considered that the
overall Weld Random Sampling Program would provide a statistical norm
for all Category I structures at WBNP that would serve as a basis for
accepting all of these welds to the applicable visual acceptance
criteria.

The original scope of the TVA Weld Random Sampling Program was
established by the TVA Engineering Design organization. This was done
by random selection of structural welds for visual reinspection, with
a sample being taken from each of 106 drawings, which in total
represented all of the WBNP Category I safety-related drawings. All
data from the reinspection were forwarded to TVA Engineering Design
for evaluation.. The reinspected welds that did not satisfy all of the
visual inspection criteria were analyzed using the actual weld
measurements to determine the adequacy for in-service operating
conditions.

The TVA reduced the scope of the 1980 to 1982 Weld Random Sampling
Program from the total of 106 selected drawings to a new total of
57 drawings. The DOE/WEP obtained all available TVA documentation
pertaining to the Weld Sampling Program and completed a comprehensive
evaluation to identify a basis for the TVA Engineering Design decision
to reduce scope. The documentation reviewed did not cite any reasons
for reduction of scope other than the following: some of the welds in
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the sample group of drawing features had been reworked before tney
could ba sample reinspected; and an additional number of welds were
inaccessible for reinspection.

A TVA memorandum from TVA Engineering Design to the WBNP Construction
Project Manager (Reference 7.3) provided a brief status summary near
the end of the sampling program. In this memo, TVA Engineering Design
states that they received weld (reinspection) data on 57 of the
106 drawings previously marked up to identify welds for reinspection
and sent to WBNP Construction by Engineering Design, and that theremaining 49 drawings were deleted due to one or more of the reasons
listed in Reference 7.4

Reference 7.a does not specifically identify the 49 drawings that were
deleted, or the reasons why all 49 were eliminated from the sample
total. The memo does indicate that some of the drawings were
eliminated because the associated welds no longer exhibited original
weld quality, i.e., the welds had been reworked; additionally, it is
stated that some of the drawings were deleted frcoa the sample because
of features that were considered inaccessible.

In order to obtain clarification of the reason(s) and Justification
for TVA reduc,"on of sample size in the Weld Random Sampling Program,
a DOE/WEP letter was directed to TVA (Reference 7.11) requesting this
information for WEP use in completing the evaluation of Quality
Indicator (QJ))-SPL-5.

A memo was received from TVA (Reference 7.12) in response to the
DOE/WEP request for information. The answer provided by TVA for the
reduction in sample size reads as follows: "The referenced mePorandum
questioned the reduced statistical sample size for the weld samplingNCRs 2375 and 357R. The original sample of 106 drawings constituted
the total population of safety critical welds. The reason for
rejecting 49 of the drawings was rework of the welds. This rework was
felt to bias the sample results since the welds had been improved ormodified from the original condition. Therefore, tht remaining
57 drawings constituted the sample population."

The TVA as stated t"'t the total of 106 drawings selected for the
.eld Random Sem ;q Program represented the total population of
safety critical structural welds for W8NP Units 1 and 2. As the
program progressed, 49 of the dra-irngs were rejected. Most of the
49 drawings were eliminated because the associated welds had been
reworked, and it was reasoned that retaining these in the samplel would
bias the reinspection results; additionally, the balance of t.'vse
49 drawings was eliminated because of weld iraccessibility which made
reinspection impossible.
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6. Conc.usions

The DOE/WEP concludes that the action by TVA to reduce the number of cA•.drawings from )06 to 57 is Justified. I WEP

7. References B32

7.1 TVA Nonconforming Condition Report 2375, Rev. 0.

7.2 J. C. Standifer TVA Memorandum to G. Wadewitz, WBNP, "Structural
and Miscellaneous Steel-Weld Sampling Program NCR 2375R,"
SWP821012 043, October 12, 1982.

7.3 J. C. Standifer TVA Memorandum to G. Wadewitz, WBNP "Status ofWeld Quality Sanpling Program NCRs 2375, 3579R, and 4093R,"
SWP820826 153, August 26, 1982.

7.4 G. Wadewitz TVA Memorandum to J. C Standifer, WBNP, "StatLs ofWeld Quality Sampling Program--Reference NCR 2375 and Memorandum
SWP820505 050," WBN820616 003, June 16, 1982.

7.5 R. W. Cantrell TVA Memorandum to J. E. Wilikins, W8NP, "Watts Bar
Nuclear Plant. 'onconformance Repot t 2375," SWP800708 028,
July 8, 1980.

7.6 WEP Assessment Plan 221, "Evaluate Adequacy of Sample Plan
(QI-SPL-5)," Rev. 0, June 14, 1986.

7.7 NCR 3054, Rev. 0, "Conduit Supports CS.4AB-3635 and CS-AB-3636
A3, Q; Elevation 737 feet; Auxiliary Building
Conduit-3 Inch-PLC 965," March 12, 1981.

7.8 NCR 3579, Rev. 0, "Platforms, Ladders, and Stairs in Category IStructurnes Erected and Documented Prior to January 1, 1981,"
August 24, 1981.

7.9 NCR 4093, Rev. 0, "All Structural and Miscellaneous Steel ExceptPlatforms, Ladders, and Stairs," (See_ NCR 3579), April 27, 1982.

7.10 R. W. Cantrell TVA Memorandum to J. E. Wilkins, "Sequoyah and ORRWatts Bar (-sign Projects Manager," SWP 810917044, September 16, WEP1981. 
832

7.11 K. G. Therp letter to L. E. Martin, "Tennessee Valley Authority
(TVA) Watts Bar Nuclear Plant (WBNP) Weld Random Sanmling
Program, Units I and 2," KGT-121-86 EG&G Idaho, Inc.,
June 2, 1986.
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by a random selection process. The multiple sampling plan described
in Nuclear Construction Issues Group document NCIG-02 was used
(Reference 7.4).

A plant examination of the statistically selected component welds was
performed to determine the acceptability of the population. The
acceptance criteria used was a visual examination in accordance with
NCIG-Ol (Reference 7.5) and the applicable engineering drawings, as
required by the DOE/WEP Assessment Plan No. 222. The evaluatien
included a review of the associated weld records to verify compliance
with code requirements.

Fifty components comprising 1741 welds were examined from the total

population of Groun 222.

5. Findings

Upon examination of the 50 components, the following determinations
were made: (a) fourteen of the components examined were documented as
acceptable; (b) the remaining 36 components were documented as having
one or more deviations that required engineering analysis to determine DRR
acceptability. In the examination of the 36 components it was found WEP
that 476 welds from a total of 1741 had deviations which were required 950
to be evaluated by engineering.

A total of 36 Deviation Reports, (DRs) one for each component were
initiated ýy the DOE/WEP. The TVA performed a suitability-for-service
(SFS) analysis for each of the 36 components and determined by
analysis that the welds are suitable for service and will not affect
the intended safety function of these components. The DOE/WEP
reviewed TA's analysis and concurred that the welds meet the
applicable code (Reference 7.6).

A DOEAEP review of TVA weld records in accordance with SP WEP 3.2.12
(Reference 7.7) revealed that the weld records in Group 222 met the
minimmm requirements of the AWS D0.1 strucLtural code.

The DOE/WEP performed a generic problem analysis of General
Group 222. No generic problems were identified and sample expansion
or rebounding was not required (Reference 7.8).

6. Conclusions

The DOE/WEP concludes that the welds evaluated in this group meet the
applicable Final Safety Analysis Report (FSAR) construction code.
There are no generic problems associated with the unsampled
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population. Therefore, DOE/WEP also concludes with a high degree of
confidence, per NCIG-02, that the unsampled components within the
group boundaries meet the applicable FSAR construction code.

7. References

7.1 TVA Nonconforming Condition Report (NCR) 3579, Rev. U, Augast 24,
1981.

7.2 U.S. Nuclear Regulatory Commission (NRC) Inspection Enforcement
(IE) Item, WBRD-50-390/81-75 and WBRD-50-391/8l-71, June 10, 1982.

7.3 WEP Assessment Plan No. 222, 'Platforms, Ladders and Stairs in
Category 1 St.ictures." Rev. 0, April In- 1986.

7.4 Nuclear Construction Issues Group, "Sampling Plan for Visual
Reinspection of Welds,' NCIG-02, Rev. 0, Septenmer 27, 1985.

7.5 Nuclear Construction Issues Grou, 'Visual Weld Acceptance
Criteria for Structural Welding At Nuclear Power Plants,'
NCIG-OI, Rev. 2, May 7, 1985.

7.6 TVA Suitability for Service Analysis and WEP Suitability for
Service Review Summary Sheets for Group 222.

7.'7 Standard Practice WEP 3.2.12, 'Review of TVA Weld Operation
Sheets for Code-Required Minimums," Rev. 6, April 3, 1987.

7.8 "Generic Problem Analysis of Weld Examination Results From
Group 222," Inspection Results and Data Analysis Summary Report,
July 17, 1987.
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Employee Concern(s)/Quality Indicator(s)
Characterization of Issue
Summary
Evaluation kethoduiory

5. Findings

6. Conclusions
7. References

1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Tennessee Valley Authority (TiA; Nonconforming Condition Report
(NCR) 4374, Revision 0.

2. Characterization of Issue

The NCR 4374 stated an inspector performed visual weld inspections on
hangers at the Tennessee Valley Authority (TVA) Watts Bar Nuclear
Plant Unit 1 (WBNP-I) while uncertified to the TVA WBNF Quality
Control Procedure 4.13, from April 18, 1982, through January 9, 1983.

The Department of Energy/Weld Evaluation Project (DOE/WEP) was unable
to determine from the review of NCR 4374 If the hanger welds inspected
by the uncertified inspector were reinspected and documented by
TVA-certlfied welding inspectors.

The issue for which the group was formed was resolved by document
review.

4. Evaluation Methodology

The DOE/WEP Assessment Plan No. 223 (Reference 7.2) was developed to
evaluate the welds in this group. In accordance with the assessmentplan, a document review was performed to determine if the hanger weldsinspected by the uncertified inspector were reinspected and documented
by TVA certified welding inspectors.
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5. Findings

The TVA personnel determined that 112 hangers had been inspected bythe uncertified inspector during their review of the Support Welding DRRInspection Verification Cards (Reference 7.3) and attached a list of WEPthese cards to NCR 4374. Two of the hangers, Nos. 0012-432-13-200-647 828and 1033-W491-9-261, had been removed after they were reinspected,
with the documentation being deleted.

The DOE/WEP personnel performed a 100% document review of the Support
Welding Inspection Verification Cards for the 110 hangers inspected bythe uncertified inspector in lieu of a sample. The document review ofthe 110 Support Welding Inspection VerifirAtinn _riAt And review ofinb.••to crt -%ction" .-cods Sp-e ta TVA" rl;-

inspectors had reinspected the welds originally inspected by the
uncertified inspector. During the review of NCR 4374, 98 of thesupports were found acceptable by TVA; and 12 were found to havedeviant welds. The deviant welds were resolved by the corrective
action shown on NCR 4374.

6. Conclusions

The DOE/WEP concludes that the hangers referenced by NCR 4374 werereinspected and the documentation evaluated in this group meets theapplicable Final Safety Analysis Report (FSAR) construction code.

7. References

7.1 TVA Nonconforming Condition Report 4374, Rev. 0.

7.2 WEP Assessment Plan No. 223, "Uncertified Personnel Performing
Firal Inspection (QI-SPL-7)," Rev. 0, August 11, 1986.

7.3 Support Welding Inspection Verification Cards (Quantity 120) as
listed on .NCR 4374, Rev. 0.
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Address the following Items in the space remaining on this page and on
additional pages as needed (see Standard Practice WEP 3.1.10 for specific
instructions).

1. Employee Concern(s)/Quality Indicator(s) 5. Findings
2. Characterization of Issue 6. Conclusions
3. Summary 7. References
4. Evaluation NethodaoIny

1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Tennessee Valley Authority (TVA) Nonconforming Condition Reports
(NORs) 4625, 4759, 4574R, 5962R, 5492R, 3745R, 555gR, 5177RI, 4985R,
4483R, 4507R, 5435R, 5946R, 2064R, 2065R, 3776RI, 5308R, 3632, 2451R,
2882R, 3257R, 3632R, and 4301R.

2. Characterization of Issue

At the TVA Watts Bar Nuclear Plant Unit I (WBNP-I), a problem existed
with the installation and inspection of safety-related (The American
Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel Code
Section III, Class 1, 2, and 3 and The American National Standards
Institute (ANSI) Standard B31.1] pipe support lugs. A total of
23 NCRs were involved in reporting weld deficiencies associated with
attaching lugs to pressure boundary components (Reference 7.2). Based
on the DOE/WEP original review of the above listed NCRs it was not
clear if the possibility of similar conditions existing on
safety-related pipe support lugs not listed in the NCRs had been
addressed.

3. Summary

The issue for which these groups were formed was resolved by document
review, inspection, and engineering analysis.

4. Evaluation Methodology

The Oepartment of Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plan No. 224 (Reference 7.3) was developed to perform an evaluation on
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a representative sample of 64 safety-related ASME Code Section III andANSI Standard B31.1 pipe support lugs. A visual (VT) examination wasperformed on all the welds. A liquid penetrant (PT) and/or a magneticparticle (MT) examination was performed when this was part of theoriginal TVA acceptance criteria. Group 245 was combined withGroup 224 because both groups were addressed by the same TVAcorrective action plan (Reference 7.4).

5. Findings

A sample from the population of Group 224 of 64 ASME welds wasselected in accordance with Standard Practice (SP) WEP 3.1.6(Reference 7.5). The DOE/WEP performed a VT examination on the samleweld; i,- aerdance with SP WEP 3.2.3 (Reference 7.6). Of the64 welds examined, 34 contained deviations which required an DRRengineering evaluation and were addressed in WEP Deviation Reports WEP(DR's) (Reference 7.7). 
951

Duri., g the time the DOE/WEP was examining its sample of64 safety-related welds, the TVA Division of Nuclear Construction(DNC) - Modification Branch (MB) was independently identifying deviantpipe support lugs located on various safety-related systems.

The TVA elected to evaluate l700 of all pipe support lugs onsafety-related (ASME Code Section III and ANSI Standard B31.1) pipingsystems which required evaluation by engineering to establishacceptability and issue a corrective action plan (CAP). The DOE/WEPreviewed and concurred with the TVA issued CAP (Reference 7.4). ThisCAP includes all 64 welcis listed under WEP Group 224. This removesthe safety-related pipe support lugs from the DOE/WEP scope of work.
The suitability for service (SFS) review and generic problem analysis(Reference 7.8) performed by the DOE/WEP are no longer required
because of the TVA corrective action.

6. Conclusions

The DOE/WEP concludes that the welds evaluated in these groups willmeet the applicable Final Safety Analysis Report (FSAR) constructioncode upon completion of TVA-committed corrective action.
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Report

7. References

7.1 TVA Nonconforming Condition Reports (NCRs) 4625, 4759, 4574R,
5962R, 5492R, 3745R, 5559R, 5177R1, 4985R, 4483R, 4507R, 5435R,
5946R, 2064R, 2065R, 3776R], 5308R, 3632, 2451R, 2882R, 3257R,
3632R. and 4301R.

7.2 H. R. Richardson notegram to A. E. Bradford, "Justification for
Special Group Formation.' EG&G Idaho, Inc., April 18, 1986.

7.3 WEP Assessment Plan No. 224, "Integral Attachment Welding Pipe
Support Lugs," Rev. 3, July 1, 1987 and WEP Assessment Plan
No. 245, "Installation and Inspection of ANSI Lugs,' Rev. 0,
August 4, 1986.

7.4 Gary Boyd, TVA Corrective Action Plan Summary, "Lug Issue'
Population A, B, C, 210, 224, and 245, Rev. 1, July 15, 1987.

7.5 Standard Practice WEP 3.1.6. "Identifying Random Samples from
Homogeneous Groups', Rev. 5, October 24, 1986.

7.6 Standard Practice WEP 3.2.3, "Visual Examination Methods and
Acceptance Criteria', Rev. 18, June 2, 1987.

7.7 WEP Deviation Reports 224-0002, -0005, -0008, -0009, -0010,
-0013, -0015, -0019, -0020, -0021, -0024, -0025, -0028, -0030,
-0031, -0033, -0034. -0036, -0037, -0040, -0041, -0042, -0045,
-0046, -0047, -0048, -0049, -0050, -0051, -0052, -0055, -0056,
-0057, -0060, -0063, -0064, -0065. -0067, -0072, and -0076.

7.8 qGeneric Problem Analysis of Weld Examination Results From
Group 224', Inspection Results and Data Analysis Summary Report.
Apri1 24, 198/.
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Reviewed Prepared

Address the following Items in the space remaining on this page and on
additional pages as needed (see Standard Practice WEP 3.1,1C for specific
instructions).

1. Employee Concern(s)/Quality Indicator(s) 5. Findings
2. Characterization of Issue 6. Conclusions
3. Summary 7. References
4. Evaluation M*.Lhodology

1. Employee Concern(s)/Quality Indicator(s)

Nonconforming Condition Report (Nr.; eo2R (Reference 7.1).

e. Charact,-•I~ation of Issus

GrOUD 225, primarily a subset of General Group J, was formed because a
review of NonconforwIN Conuition Report (NCR) ?629A indicated:

A. Welds do nct meet inspection. criteria.

8. There is not sueficient documentation to verify that the
rework/reinspection of all structural conduit supports on
Elevation 708 of the Control Building was done after
Septemter 19, 1980 as specified on the NCR (Reference 7.1).

3. Sumary

The issue for which the group was formed was resolved by document
review, visual exailnztlon, and engineering analysis.

4. Evaluation Methodology

The Department of Energy/Weld Evaluation Project (DOE/WEP) Assessment DRR
Plan No. 225 (Reference 7.2) was developed Lo evaluate a random sample WEP
of 200 conduit supports located between Elevation 108 ft and 728 ft in 952
the Control Building, in accordance with Standard Practice (SP)
WEP 3.1.6, "Identifying Random Samples From Homogeneous Groups.' A
document review was conducted to reveal whether or not any of the
welds were reworked/reinspected after September 19, 1980. Based on
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the results of the document review the first 62 components from the DRRoriginal random list of 200 conduit supports were selected for visual WEPexamination. A 100% visual examination was perfowed on those 952components in accordance with SP WEP 3.2.3, "Visual Examination
Methods and Acceptance Criteria," and checklists.

5. Findings

A review of the documentation for the randomly selected components
(200) provided evidence that the rework/reinspection was not performed
on all of the welds as required by the corrective action onNCR 2629R. Therefore, 62 components (207 welds) were selected from
the original random list of 200 conduit supports, and 100% visualinspection of the welds on the selected components was performed per
the requirements of SP WEP 3.2.3 "Visual Examination Methods andAcceptance Criteria" and checklists. Reference 7.3 provides deviation
details that required engineering analysis to determfne
acceptability. Weld 225-0123 had a crater crack which was
characterized per the requirements of SP WEP 3.2.16, "SurfaceConditioning and Characterizing Weld/Hardware Discrepancy., Afterremoval of the crater crack the weld was reexamined and found to be
acceptable.

A Suitability-For-Service (SFS) analysis by Tennessee Valley Authority(TVA) determined that the deviant welds meet all appropriate aesign
criteria. Department of Energy/held Evaluation Project (DOE/WEP)concurred with TVA's findings (Reference 7.4) in accordance witn
Standard Practice WEP 3.3.1 (Reference 7.5).

The DOE/WEP performed a generic problem analysis of the aggregate DRRexamination results of Groups J, 202 and 225 due to similarity of WEPcomponents. No generic problems were identified within the boundaries 952of Group 225. Therefore, no additional sampling or rebounding was
required for this group (Reference 7.6).

6. Conclusions

The DOE/WEP concludes that, the welds evaluated in this group meet the
applicable Final Sý.-ty Analysis Report (FSAR) construction code.There are no generic problems associated with the unsampled
population. Therefore, the DOE/WEP conclvdes with a high degree ofconfidence, per NCIG-02, that the unsampied welds within the groupboundaries also meet the applicable FSAR construction code.
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Revision 1
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7. References

7.1 Nonconforming Condition Report 2629R dated September 19, 1980.

7.2 WEP Assessment Plan No. 225, "Conduit Supports Between
Elevation 708' and 728' Control Building,N Rev. 1, May 20, 1986.

7.3 Group 225 Data Report on Weld Evaluaticni Project, INS 101-Ri and
JNS 008-RO August 10, 1987.

7.4 WEP Suitability for Service Review Summary Sheet, AnalysisPackage WDR 225-0002 (and subsequent packages for Group 225).

7.5 Standard Practice WEP 3.3.1, "Suitability-for-Service Evaluation
Review," Rev. 8, June 8, 1987.

7.6 'Generic Problem Analysis of Weld Examination Results From
Groups J, 202, and 225,1 Inspection Results and Data Analysis
Summary Report, Rev. 0, July 14, 1987.
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Address the following items an- the space remaining on this page and on
additional pages as needed (see Standard Practice WEP 3.1.10 for specitIc
instructions).

1. Employee Concern(s)/Quality Indicator(s) 5. Findings
2. Characterization of Issue e. Conclusions
3. Sumiry 7. References
4. Evaluation Methodology

1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Nuclear Regulatory Commission (NRC) ý-.forcement Item
Number 390/79-25-01.

2. Characterization of Issue

NRC Enforcemert Item No. 390/79-25-01 identifies alignment bead weld
No. 1-072A-D063-08E which was completed in Unit I without performing a
liquid penetrant examination or measuring the size of the weld as
required by Tennessee Valley Authority (TVA) Process Specification
(PS) 4L.2.1(c), 5ectlon 5 (Reference 7.2). Information contained in
the NRC report indicated that the problem may not have been an
isolated incident.

The subject issue may indicate a problem with TVA's compliance with
eAlsting, applicable procedures for examining and documenting
eligreent bead weids.

3. I

The issue for which the group was formed was resoived by document DRR
re, .;~w.' •WEP

7844. Evaluation Methodology

The Department of .ner#/Weld Evaluation Prmject (DOE/WEP) developed
Assessment Plan 226 (Referece 7.3) to perform a review and evaluation
of TVA co.tlance with TVA PS 4.M.2.1(c) for performing alignment bead I
welds on safety-related piping.

D-83



rorm 1ED 32.0a
Pev 2/86

W EP QUALITY INDICATOR GROUP CLOSURE Page 2 of 2

ALIGNMENT BEAD WELD NOT IN Date 08/20/87Closure COMPLIANCE WITH PROCEDURE
Statement REQUIREMENTS Revision 1

Report WEP GROUP IDENTIFIER QI-SPL-1O WEP Group No 226
5. Findings

DOE/WEP personnel performed an evaluation (Reference 7.4) of all (69)(Reference 7.5) TVA weld operations sheets and weld numbered isoretrir
drawings which document alignment bead welds in accordance with the
requirements of TVA PS 4.M.2.l(c). In cases where alignment bead
welds did not meet PS 4.M.2.l, TVA initiated a Nonconforming ConditionReport (Reference 7.6) and all of these have been properly
dispositioned. All of the other alignment bead welds were performed
properly in accordance with PS 4.M.2.1.
During review of doc:umentation, NRC Report Number 50-390/81-04
(Reference 7.7) was located by DOE/WEP. The NRC report identified the
infraction noted earlier on alignment bead welds and closed the issue,finding TVA's corrective action acceptable. Had DOE/WEP knowr earlier
about the NRC closure of enforcement Item 390/79-25-01, this group
would not have been formed.

6. Conclusions

DOE/WEP concludes that the TVA procedure to perform, examine, and DRRdocument alignment bead welding was available, implemented and in WEPcompliance with the applicable Final Safety Analysis Report (FSAR) 784
construction code.

7. Refererces

7.1 NRC rnforcement Item Number 390/79-25-01.

7.? TVA Process Specification 4.M.2.1(c), "Specification for Bending
or Alignment of Pipe and Tubing," Rev. C, August 28, 1978.

7.3 WYP Assessment Plan No. 226, "Evaluation of Alignment Bead Welds
(QI-SPL-1O)," Rev. 2, April 20, 1987.

7.4 A. 0. Calija notegram to A. E. Bradford, EG&G Idaho, Inc.,
Juiy 19, 1986.

7.5 TVA, Weld Monitoring Status Report for all ASME alignment bead
weids.

7.6 TVA Nonconforming Cc:.ition Reports 1650, Rev. 0, 1670, Rev. 0,
and 1666, Rev. 0.

7.7 NRC Report Number 50-390/81-04, March 19, 1981.
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Address the following items In the space remaining on this page and on
additional pages as needed (see Standard Practice WEP 3.1.10 for specific
instructions).

Employee Concern(s)/Quality Indicator(s)
Characterization of Issue
Summary
Evaluation Methodology

5. Findings
6. Conclusions
7. References

1. Employee Concern(s)/guality Indicator(s) (Reference 7.1)

The Tennessee Valley Authority (TVA) Nonconforming Condition
Report (NCR) 3302R, Watts Bar Nuclear Plant Units I and 2 (WBNP-1, -2).

2. Characterization of Issue

The corrective action taken as referenced by memorandum, 'Watts Bar
Nuclear Plant Units 1 and 2--NCR 3302R' (Reference 7.2) did not
adequately Address the nonconformance noted.

The NCR 3302 Revision 0 identified stiffener and crossbracing
connection welds on surge line trusses as not conforming to the design
configuration. The web-to-web stiffener welds, and crossbracing
connection welds per TVA Drawings 48W1703-06R2, -05R5, -07R3, and
-08R2 were specifically addressed. The corrective action stated the
drawings would be revised; however, it did not identify which welds
were constructed to the original drawings or the revised drawin4s. It
is unknown if the welds identified in the NCR now meet the alternate
connection weld details.

3. Summary

The issues for which these groups were formed were resolved by
document review, inspection/examination, and engineering analysis.

4. Evaluation Methodoloqy

i'he Department of Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plans Nos. 227 and 261 (References 7.3 and 7.4) were developed to
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evaluate the welds in these groups. In accordance with the assessment
plans, a representative sample of the groups population was extracted,
per Standard Practice (SP) WEP 3.1.6 (Reference 7.5), and a visual
examination was performed, in accordance with the Nuclear Construction
Issues Group document NCIG-O1 (Reference 7.6). Nonconforming
conditions were identified per SP WEP 3.2.2 (Reference 7.7); deviation
reports were processed per SP WEP 3.2.11 (Reference 7.8); and reviews
of the TVA Suitability-for-Service Analysis performed per SP WEP 3.3.1
(Reference 7.9).

5. Findings

Group 227 consisted of 35 components (159 welds) sampled from
stiffener and crossbracing connection welds on the surge line truss.
The welds were inspected in accordance with the acceptance criteria of
NCIG-01. Twenty one welds were documented as having one or more
conditions that required engineering analysis to determine
acceptability.

The DOE/WEP performed a generic problem analysis on the deviant welds
identified in Group 227 (Reference 7.10). Consequently, eApansion
Group 261 was formed to evaluV- nntential generic problems identified
during the evaluation of Groc-;. 421. ?f"', 2 as formed
incorporating 100% of the r ining acct:-, Ie surge line truss
we4dments. The expanv1on ,:)jup included 10 components (57 -elds) that
were inspected for the attributes of length and location, weld size,
and weld profile.

The TVA Engineering Design (ENDES) organizaticn performed a
suitability-for-service analysis (SFSA) for each of the deviant welds
in both groups and determined that the components will perform their
intended function. The DOE/WEP Suitability For Service Evaluation
Enginering (SSEE) group reviewed the TVA SFSA and concurred that the
deviant welds are in compliance with the applicable codes
(Reference 7.11).

The examination results of the weld attributes are listed in the
inspection data reports for Groups 227 and 261 (Reference 7.12).
There is no generic problem with the weld components in Groups 227
and 261.

6. Conclusions

The conditions for which Groups 227 and 261 *ere formed were
cunfirmed. The DOE/WEP found that some of the welds did not meet the
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weld detail, however, the welds evaluated in these groups meet the DRR
applicable Final Safety Analysis Report (FSAR) construction code. WEP

9537. References

7.1 TVA Nonconforming Condition Report (NCR) 3302R Rev. 0.

7.2 0. W. Cantrell memorandum to J. E. Wilkins, 'Watts Bar Nuclear
Plant Units 1 and 2--NCR 3302R," SWP 81 0615 009, June 12, 1981.

7.3 WEP Assessment Plan No. 227, "Stiffener and Crossbracing Welds
on Surge Line Truss," Rev. 1, August 19, 1987.

7.4 WEP Assessment Plan No. 261, 'Stiffener and Crossbracing Welds
on Surge Line Truss Not Previously Inspected In Group 227,8
Rev. 0, March 9, 1987.

7.5 Standard Practice WEP 3.1.6, "Identifying Random Samples From
Homogeneous Groups,* Rev. 3, November 21, 1986.

7.6 Nuclear Construction Issues Group, "Visual Weld Acceptance
Criteria for Structural Welding at Nuclear Power Plants,"
NCIG-0O, Rev. 2, May 7, 1985.

7;7 Standard Practice WEP 3.2.2, "Reporting Deviations to TVA,"
Rev. 7, November 17, 1986,

7.8 Standard Practice WEP 3.2.11, "Processing and Closure of
Deviation Reports," Rev. 7, July 6, 1987.

7.9 Standard Practice WEP 3.3.1, "Suitability-For-Service Evaluation
Review,' Rev. 8, Jvne 8, 1987.

7.10 'Generic Problem Analysis of Weld Examination Results from
Group 227,' Isp ection Results and Data Anrlysis Sumury Report,
Rev. 0, May , 1987.

7.11, TVA Suitability-for-Service Analysis and WEP
Suitability-for-Service Review Summary Sheeos for Groups 227
and 261.
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7.12 WEP Group 227 Inspection Data Report on Weld Evaluation Project,
INS 101-RI August 21, 1987, Inspection Results, INS 008-RO,August 21, 1987, and WEP Group 261 Inspection Data Report on
Weld Evaluation Project, INS I01-Ri, August 21, 1987, andInspection Results, INS 008-RO, August 21, 1987.
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Address the following items in the space remaining on this page and on
additional pages as needed (see Standard Practice WEP 3.1.10 for specific
instructions).

Employee Concern(s)/Quality indicator(s)
Charactorization of Issue
Summary
Evaluation Methodology

5. Findings
6. Conclusions
7. References

I. Em)loyee Concern(s)/Quality Indicator(s) (Reference 7.1)

Employee Concern EX-85-020-001.

2. Characterization of Issue

The Concerned Individual (CI) who wrote Employee Concern EX-85-020-(Oo1
completed four of eight welds tylng in the check valves on 6-inch
"'fire protection pipe.q The remaining four welds had only the root
weld completed. This concern invclved %ork slowdown by the original
crew, harassxent of the CI by the original crew, anO a rush Job by the
foreman to accomplish the assigned work in a short period of time.
Details known to Quality Technology Company (QTC) were withheld due to
confidentiality. No further information may be reieased.

3. SuMU

The issue fcr which the group was formed was resoIved by visual
exmination and engineering analysis.

4. Evaluation Methodology

The Department of Energy/Weldi Evaluation Project (DOE/WEP) Assessment
Plan No. 228 (Reference 7.2) was developed to evaluate the welding on
all 6-inch check valves in the Fire Protection System. All
safety-related welds to 6-inch check valves in the Fire Protection
System were examined.
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5. Findings

DOE/WEP hai determined through document review that only five 6-inch
check valves exist in the Fire Protection System at Watts Bar Nuclear
Plant (WBNP) Unit 1. Two installation bwlds were examined for each
6-inch valve, making a total of ten welus.

The 10 welds were examined and seven were documented as having DRR
deviations that required engineering analysis to deternine WEP
acceptability (Reference 7.3). Only one deviation was found that 954
pertained to aspects related to minimum section thickness. However,
this deviation did not validate the em'ployee concern that only a root
pass weld was completed.

The results of these examinations were forwarded to Tennessee Valley
Authority (TVA) Engineering Design fer evaluation. TVA has determined
by analysis that the identified deviations will not affect the
intended safety function of these coMponents/welds. TVA evaluated the
associated welds as acceptable and in compliance with American
National Standards Institute (ANSI) B31.1 Power Piping, 1973
(Reference 7.4).

The OOE/WEP Suitability-For-Service Evaluation Engineering (SSEE)
group performed a review of the TVA engineering analysis and
determined that the deviations identified have been demonstrated to be
in'compliance with the applicable codes (Reference 7.5).

6. Conclusions

The issue identified in týe employee concern was not confirmed. The
DOE/WEP concludes that, for th.e attributes of concern as specified in
the referenced assessment plan, the welds meet the applicable Final
Safety Analysis Report (FSAR) construction cole.

7. Referwices

7.1 Emloyee Concern EX-85-020-001.

7.2 WEP Assessment Plan No. 228, *Check Valves in Fire Protecticn
System," Rev. 0, May 23, 1986.

7.3 Group 228 Data Report on Weld Evaluation Project, INSIOI-RI,
August 5, 1987, and INSOO8-RO, July 31, 1987.
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7.4 The American Society of Mechanical Engineers, 'Power Piping,"
American National Standard Code for Pressure Piping, ANSI 831.1,
June 15, 1973, through Winter 1973.

7.5 WEP Suitability For Service Review Summary Sheet, Analysis
Package WDR 228-0003 (and subsequent packages for Group 228).
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Address the following Items In the space remaining on this page and on
addJtlonal pages as needed (see Standard Practice IMP 3.1.10 for specific
instructions).

Employee Concern(s)/Quality Indicator(s)
Characterization of Issue
Summary
Evaluation Methodology

Findings
Conclusions
References

1. Enployee Concer(s)/Qua1lty Indicator(s)

Employee Concern IN-86-184-003 (Reference 7.1).

2. Characterization of Issue

F•ployee Concern IN-86-184-003 identified that there was a probability
.f trapped slag in the welds on the steam generator supports at Watts
Bar Nuclear Plant Unit I (WBNP-1). The concerned individual would
provide no further inforwation. In-as-much as trapped slag is not
necessarily code rejectable, the issue becomes one of determining if
the amount affects the code acceptability of the components in this
group.

3. Su.ary

The issue for whch the group was formed was resolved by
inspetion/exlmnation and engineering anelysis.

4. Evaluation Methodology

The Department of Energy/Weld Evaluation Project (DOE/WEP)
Plan No. 229 (Reference 7.2) was developed to evaluate the
Steam Generator Support welds for embedled slag.

Assessment
Unit I

The DOE/WEP identified those welds that would be affected by embedded
slag as the multipass fillet z-d multipass groove welds on all four
Unit 1 upper and lower steam generator supports. The D0E/`WEP then
randomly selected a sample of welds, of those identified above, from
the total population of Group 229, in accordance with Nuclear
Construction Issues Group document NCIG-02 (Reference 7.3).
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A plant examination of the randomly selected welds was performed to
determine the acceptability of the population. The acceptance
criteria used was a visual examination in accordance with Standard
Practice (SP) WEP 3.2.3 (Reference 7.4) and an ultrasonic examination
in accordance with SP WEP 3.2.7 (Reference 7.5). These examinations
determined the adequacy r; the steam generator support welds.

5. Findings

Eighteen components, consisting of 70 welds, were examined from the
total population of Group 229, and the following determinations were
,nade (Reference 7.6):

a. Fifty-six welds, of the total of 70, were visually examined and
documented as acceptable without further evaluation.

b. The remaining 14 welds were visually examined and documented as
having one or more deviant conditions that required engineering
analysis to determine acceptability. Three of these welds
(Examination Package Nos. 229-0027, 229-0030, and 229-0076)
required characterization, in accordance with SP-WEP 3.2.16
(Reference 7.7), for determination of final acceptance of certain
weld attributes. These three welds were characterized and those
specific weld attributes were acceptable.

c. Forty-four of the above 70 welds were ultrasonically examined and
documented as acceptable without further evaluation.

d. The remaining 26 welds were ultrasonically examined and
documented as having one or more deviant conaitions that required
englne^-ring analysis to determine acceptability.

TVA performed a suitability-for-service analysis (SFA) for the
deviant welds identified and deLermined that the welds were in
comliance with the Aplicable code. The DOE/WEP reviewed the
analysis and concurred with the TVA SFSA (Reference 7.8).

The DOE/wRl performed a generic problem analysis of Group 229 and no
generic problms were identified (Reference 7.9). Sample expansion or
rebounding was not required.

6. Conclusions

The issue for which this group was formed was not confirmed. The DRR
DOE/WEP concludes that, for the attributes of concern as specified in MEP
the referenced assessment plan, the welds examined in this group meet 355
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the applicable Final Safety Analysis Report (FSAR) construction code.
The" are ro generic problems associated with tthe ursampled
popuidtion. Therefore, the DOE/WEP concludes with a high degree of
confidence, per NCIG-02, that the unsampled components within the
group boundaries 3lso meet the applicable FSAR construction code.

7. References

7."! Employee Concern IN-86-184-003.

7.2 4EF Assessment Plan No. 229, "Safety-Related Welds on Steam
Generator Supports," Rev. 4, March 23, 1987.

7.3 Nuclear Construction Issues Group, "Sampling Plan for VisualReinspection of Welds," NCIG-02, Rev. 0, September 2b, 1995.

7.4 Standa-d practice WEP 3.2.3, "Visual Examination MetI.•ds and
Acceptance Criteria," Rev. 18, June 2, 1987.

7.5 Standard practice WEP 3.2.7, "AWS Ultrascnic Examination and
Acceptance Criteria," Rev. 2, February 2, 1987.

7.6 WEP Group 229 Inspection Data Reoort on Weld Evaluation Project,
INS 101-Ri, August 27, 1987, and Inspection Results, INS 08-,
August 27, 1987.

7.7 Standard practice WEP 3.2.16, "Surface Conditioning and
Characterizing Weld/Hardware Discrepa;ucies," August 28, •986.

7.8 TVA Suitability for Service Analysis and DOE/WEP Suitability for
Service Review Summary Sheets for Group 229.

7.9 6emeric Problem Analysis of Weld Examination Results from
kroup 2290" Inspection Results and Data Analysis Fumimary Report,
Rev. 1, August 27, 1987.
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1. Employee Concern(s)/Quality Indicator(s)

This Closure Report includes Group 230 and Group 230 Expansion.

a. Group 230

Nonconformance Report (NCR) 4477R identified 3 pipe sleeve hanger
support with missing, incomplete, and deficient welds. No
further evaluation of similar supports was made to determine if
this condition existed elsewhere. The N'A was dispositioned to
accept the deficient welds (Reference 7.1).

b. Group 230 Expansion

The expansion was formed to evaluate potential problens
idertified while performing a generic problem analysis of deviant
wlds identified in Group 230, per Standarti Practice WEP 3.3.2
(Reference 7.2).

2. Characterization c-f is

At the Tenne-.ee Valle
(WBNP-l), Group 230 anm
pipe sleeve! hanger supj
70-lCC-R48#', where the
ard may have deficient

sue

y Authority (TVA) Watts Bar Nuclear Plant Unit 1
d the expansion of Group 230 certain seismic
ports, similar to that show, on Drawi,g
strictu,;al shapes are waldcd inside the pipe
comlitions that are unacceptK4'e.
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Suitability-For-Service Evaluation Engineering (SSEE) group
reviewed the TVA SFSA and concurred that the deviant welds
are in compliance with the applicable codes (Reference 7.8).

4. Group 230 Expansion was formed to evaluate potential
problems identified when performing a generic problem
analysis of deviant welds for Group 230, per SP WEP 3.3.2
(Reference 7.2).

b. Group 230 Expansion

1. Twenty-five components (82 welds) were accepted.

2. Five components were documented as having one or more
deviant conditions. Deviations were found on 10 of
15 welds. The remaining five welds were acceptable.

3. The TVA ENDES organization performed a
suitability-for-service analysis (SFSA) for each of the
deviant welds and determined that the components will
adequately perform their intended function. The DOE/WEP
SSEE group reviewed the TVA SFSA and concurred that the
deviant welds are in compliance with the applicable codes
(Reference 7.8).

4. The DOE/WEP Data Analysis Program (DAP) organization
concluded that Group 230 and Group 230 Expansion have no
generic problems and rebounding or additional sample
expansion is not required (Reference 7.5).

6. Conclusions

The •OE/WEP concludes the welds evaluated in this group meet the DRR
applicable Final Safety Analysis Report (FSAR) construction code. WEP
There are no generic problems associated with the unsampled 956
population. Therefore DOE/WEP also concludes with a high degree of
confidence, per Nuclear Construction Issues Group document NCIG-02,
that the unsampled components within the group boundaries meet the
applicable FSAR construction code.

7. References

7.1 TVA Nonconforming Condition Report (NCR) 4477R, Rev. 0.

7.2 Standard Practice WEP 3.3.2, "Root Cause and Generic Problem
Evaluation," Rev. 07, March 17, 1987.
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7.3 WEP Assessment Plan No. 230, "Seismic Hangers With Missing,
Incomplete, and Bad Welds," Rev. 3, June 29, 1987.

7.4 Standard Practice WEP 3.2.3, "Visual Examination Methods and
Acceptable Criteria," Rev. 18, June 2, 1987.

7.5 "Generic Problem Analysis of Weld Examination Results From
Group 230," Inspection Results and Data Analysis Summary Report,
Rev. 0, July 16, 1987.

7.6 Standard Practice WEP 3.2.2, "Reporting Deviations to TVA,"
Rev. 07, November 17, 1986.

7.7 WEP Group 230 Inspection Data R eort on Weld Ey'1uation Prcject,
INS 101-RI, August 7, 1987, and Inspection Result, INS OO8-RU
August 7, 1987.

7.8 TVA Suitability for Service Analysis and WEP Suitability fer
Service Review Summary Sheets for Group 230.

0157C

D-98



Form 14EP 320
Rev. 12/36

WEP
Closure
Statement

Evaluation
Report

EMPLOYEE CONCERN GROUP CLOSURE

BOX ANCHOR EVALUATION

WEP GROUP IDENTIFIER
/-Xý) A

EC-SPL-22

Page 1 of 5

Date 11/14/87

Revision 2

WEP Group No 231

I-

Date It

Prepard

Address the following items In the space remaining on this page and on
additional pages as needed (see Standard Practice WEP 3.1.10 tar specific
Instructions).

Employee Concern(s)/Quality Indicator(s)
Characterization of Issue
Summary
Evaluation Methodology

5. Findings
6. Conclusions
7. References

1. Emplnyee Concern(s)/Quality Indicator(s) (Reference 7.1)

Employee Concerns EX-85-039-003
IN-85-316-005
IN-85-405-001
IN-85-613-001
IN-85-634-001

IN-85-634-002
IN-85-672-001
OW-85-003-001
WBP-6-007-O01

2. Characterization of Issue

Pipe anchors commonly used by Tennessee Valley Authority (TVA) at the
Watts Bar Nuclear Plant Unit 1 (WBNP-l) are designed such that a box
is constructed around the pipe being supported with one end welded to
the pipe. The employee concerns contained in this group express
concern that the large circumferential weld that attaches a box anchor
to the pipe may have caused excessive heat input into the pipe and
resulted in degradation of the mecharical properties of the piping.

The opposite end of the anchor is required by TVA design to be
unattached to allow for unrestrained linear expansion and contraction
of the pipe during heating and cooling. An employee concern also
stated that in some cases, the platen(on the unattached end) has been
inadvertently welded to the pipe during completion of the end plate
seam weld and could damage the pipe if the weld should fail during
plant operation (Employee Concern EX-85-039-003).

DOE/WEP welding engineers determined that the worst case scenario
would be excessive heat input into stainless steel.
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3. Summary

The issue for which the group was formed was resolved by engineering
evaluation that included welding and testing six mockup joint.s.

4. Evaluation Methodology

The Department of Eneriy/Weld Evaluation Project (DOE/WEP) Assessment
Plan 231 was developed to perform an engineering evaluation to
determine if the pipe wall minimum thickness would be violated if the
weld that inadvertently fused the end plate of the box anchor to the
pipe failed during plant operations (Reference 7.2). Two additional
engineering evaluations of available reports were conducted to
determine the effects of excess'-,- heat input, excess weld metal,
thermal stress and extended welding on the weld and heat affected zone
(HAZ) (References 7.3, 7.4) and a fourth engineering evaluation was
conducted by DOE/WEP to determine the condition of the microstructure
when E7018 weld metal, used to weld the end plate on the box anchor,
is fused to the Type 304 stainless steel piping material
(Reference 7.5).

5. Findings

Several instances were found in the WBNP-l box anchor installations
where carbon steel electrodes (E7018), used to weld the carbon steel
end plate of the pipe box anchor, were welded to the stainless steel
pipe. TVA's Office of Engineering (OE) determined by calculation that
the maximum differential thermal axial expansion or contraction would
be 0.031 inch for the worst combination of length and operating
temperatures. The anticipated failure of the fused area between the
pipe and end plate would be in shear and therefore, not detrimental to
the pipe surface. The DOE/WEP agreed with this postulation, but felt DRR
that there might be damage to the pipe wall. Therefore, six mockup WEP
joints wre welded under the DOE/WEP supervision using various 957
combinations of carbon and stainless steel plate and pipe. The
mockups were tested, at Singleton Laboratories under the DOE/WEP
supervision in the axial direction of the pipes, representative of the
loading that will result from differential thermal expansion and
contraction during plant operation. Based on the results, it was
evident that the mode of failure would be shear through the weld and
would not affect the pipe. Visual examination of the sheared surfaces
revealed that there was no damage to the pipe wall; i.e., no reduction
in pipe wall thickness (Reference 7.6).
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A metallurgical examination of samples taken from welds 1 and 2 of
Test Coupon No. 1 was conducted at EG&G Idaho and Singleton
Laboratories to determine if the E7018 filler metal welded to the
stainless steel pipe was detrimental to the microstructure of the weld
and HAZ. Test coupon No. 1 was one of six test coupons used to
determine mode of failure between the box anchor end plate and plant
piping.

The specimens w-re examined using standard polishing and etching
procedures. The specimens were examined for microhardness, degree of
sensitization, and defects that may have been caused when welding the
E7018 carbon steel filler metal to the stainless steel piping.

No microcracking was found in Sample No. 1. A defect was observed in
Sample No. 2 in the base material near the weld. The defect is
believed to be intergrannular c.-acking that resulted from the
deformation during testing and not related to welding. A very small
amount of porosity was observed at the edge of Sample No. 2.
Sensitization was observed in Samples 1 and 2 at the weld interface.
However, the depth of sensitization was very small (approximately
0.004 inch). rhe hardness levels in the carbon steel ranged fromu 300
to 462 Diamond Pyramid Hardness (DPH) and the Type 304 stainless steel
ranged from 191 to 396 DPH Although the hardness values for the
carbon steel are at the hicer end of the range, there was no evidence
of cracking in the weld or heat affected zone (HAZ). Typical values
for'annealed stainless steel art 19n to 220 DPH. The higher hardness
values are related to cold working caused from the shear testing of
the sample and not from the welding process and the hardness values
were typicai for annealed Type 304 stainless steel (Reference 7.5).

A literature search of available reports was conducted to resolve
several employet concerns of excessive heat dnd weld metal, possible
metal fatigue in-service, continuous welding and thermal stress. The
results of this investigation show that Types 304, 304L, 316, 316L,
and 310$ stainless steel at interpass temperatures of concern for this
group, had no appreciable effect on the weld microstructure, weld
soundness, traverse st'-ength, and weld metal and HAZ toughness
(Reference 7.3).

Based an fatigue data generated under a U.S. Nuclear Regulatory
Coamission Project, welded Type 304 stainless steel tested in air at
ambient temperature, and at 500*F, exceeded the low cycle fatigue
behiavior of the unwelded base metal (Reference 7.3).
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Thermal stresses occurred in all welding operations of all materials.
For piping systems fabricated from Types 304 and 316 austentic
stainless steel, the thermal stresses are of little concern because of
the single-phase microstructure and face-centered cubic crystal
structure (austenitic phase) which is very tough and ductile over a
broad range of temperatures. Thus, the Types 304 and 316 stainless
steels can acconmmodate the thermal stresses associated with welding
(Reference 7.3).

Associated with the allegation of excessive heat input during welding
is the possibility that the level of sensitization may vary
appreciably, particularly if the carbon content of the stainless steel
is on the high side (0.076 to 0.08 wt%). Therefore, DOE/WEP conducted
a second literature search to resolve this issue. It was concluded
from this study that intergra, lar stress corrosion cracking (IGSCC)
in austentic stainless steel is caused by a combination of three
factors: a sensitized microstructure, tensile stresses. in the
vicinity of the yield stress of the material, and an environment that
supports the process. With the exclusion of one of the contributors,
IGSCC will not occur. For WBNP-l, the chemical environment in the
primary system does not support IGSCC (Reference 7.4).

This analysis and evaluation is relevant to all pipe diameters and
wall thickness.

6. Conclusions

The issue identified in Employee Concern EX-85-039-003 was confirmed. DRR
However, the DOEIWEP concludes that the related piping systems are not WEP
adversely affected by the box anchor installations. The remaining 957
employee concerns listed in Section I were not confirmed.

7. References

7.1 Employee Concerns EX-85-039-003, IN-85-316-005, IN-85-405-00l,
IN-85-613-001, IN-85-634-00l, IN-85-634-002, IN-85-672-001,
OW-85-003-00l, WBP-6-007-OO1.

7.2 WEP Assessment Plan No. 231, "Box Anchor Evaluation," Rev. 0,
June 13, 1986.

7.3 D. D. Hansen notegram to A. E. Bradford, "Excessive Heat In-Put
Caused from Continuous Welding and Ignoring Interpass Temperature
Special Groups 215, 218, 231" EG&G Idaho, !nc., August 25, 1986
(report attached).
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7.4 D. D. Hansen notegram to A. E. Bradford,
of Continuous Welding and Overheating of
Groups 215, 218, 231," EG&G Idaho, Inc.,
attached).

7.5 Joseph C. Danko, Failure Analysis of Box
Area, Independent Consultant, May 1981.

"Concerns of the Effects
Piping Welds Special
August 26, 1986 (report

Anchor Rear Plate Fusion

7.6 D. D. Hansen letter to A. E. Bradford, "Group 231 Fusion of
Backplate of Box Anchor to Process Piping," DDH-01-86, EG&G
Idaho, Inc., September 29, 1986.
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1. Employee Concern(s)/Quality Indicator(s) (Refernc.e 7.1)
Employee Concerns IN-85-532-006, IN-85-682-002, EX-85-037-002,
IN-85-707-003, and WI-85-041-002.

2. Characterization of Issue

The msployee concerns listed in Section 1 express concerns regarding
the quality of the safety-related welding at the Tennessee Valley
Authority (TVA) Watts Bar Nuclear Plant Unit 1 (WB3NP-I). The concerns
and the Department of Energy Weld Evaluation Project (DOE/WEP)
characterization of the issues identified are as follows:

a. Employee Concerns IN-85-532-006, and IN-85-682-002 and subsequent
investigation of these concerns identified a situation where weld
acceptance criteria listed upon hanger drawings was not
consistent with the acceptance criteria listed in the applicable
Quality Control procedure. The DOE/WEP reviewed the TVA
documentation associated with the inspection/acceptance
methodology and determined that where a conflict exists between
support drawings and general construction specifications, the
drawing shall govern. The ThA Drawing 47A050 series allows many
alternatives and variables to be used. In the case of these
concerns, the TVA Drawing 47A050 series was utilized and was
acceptable. The acceptance criteria conflict has been resolved.

b. Employee Concern WI-85-041-002 stated that the qualification/
training of inspectors for structural weld visual examination was
questionable and that Level II certification was granted with
only two months of on the job training (OJT) which was not
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docu1oented. The concern further stated that the TVA Topical
Report has debased ANSI N45.2.6, regarding qualificatici of
Inspection/Examination personnel. The DOE/WEP review of this
concern as well as review of the TVA procedure requirements for
inspection personnel qualification has determined that the
employee concern was based upon the employee opinion. The DRR
DOE/WEP determined that all TVA inspection and examination WEP
personnel were qualified and certified to an approved TVA program 958
(in accordance with ANSI M45.2.6) which defined the required
education, training, and work time exnerience. There was a
sufficient combination of circumstantial and objective evidence
to support a conclusion that TVA at Watts Bar, from the beginning
of construction, did provide training for visual welding
inspectors, and that the training was adequate for the tspectors
assigned task.

c. Employee Concerns EA-85-037-002 and IN-85-707-003 identified a
perceived problem with TVA utilizing inexperienced welders. The
DOE/WEP review of the concerns as well as review of the code
requirements for welder qualification has determined that the
particular concerns were based upon the employees opinion. The
DOE/WEP dete!rmined that the TVA procedures for welder
quallficp.tion were In compliance with the required code. The
code requirements for welder performance qualification were
designed to verify that a welder had the minimum skills needed to
produce a sound weld aoe. there was no reference to minimum
training requirements.

Since there was insufficient information to allow isolation of
specific welds for evaluation, the DOE/WEP chose to evaluate the
generic implications of the problems identifip`' for their
potential impact upon the welds associated .,th the identified
population. Sign4'ficant inadequacies in nspection and/or
training, as well as, utilization of an incorrect acceptance
criteria would be reflected in the nol'acceptability of the
subject welds.

3. Summary

The issue for which the group was formed was resolved by
inspection/examination, document review, engineering analysis, and
engineering evaluation.
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4. Evaluation Methodology

The Department of Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plan No. 232 (Reference 7.2) was developed to evaluate the
safety-related pipe support welds in this group. Within the DOE/WEP's
scope of work, the nature of the listed employee concerns was most DRR
appropriately addressed by a general plant examination. Therefore, WEP
the results of these examinations were analyzed to determine 958
compliance of the welds to the construction code

In accordance with the assessment plan for Group 232, the DOE/WEP used
the examinatio,; results of welds indicated in the closure statement
for Group F. The results from this group were satisfactory to resolve
Group 232, because the populations have the same boundaries.
Therefore, a separate sample for Special Group 232 was not required.

5. Findings

During examination of safety-related pipe support welds in Group F,
the DOE/WEP identified weld deviations that required engineering
analysis to determine acceptability. However, all deviant components
identified have been determined by TVA to be suitable for service. As
indicated in the closure statement for Group F, the DOE/WEP has
concurred with these suitability-for-service analyses and determined
that the associated components meet the applicable construction codes.

Additionally, all components associated with General Group F were
determined to have no generic problems and no additional sampling wzs
required (Reference 7.3).

6. Conclusions

The issues identified in the employee concerns relative to their
impact on weld acceptability were not confirmed. The DOE/WEP
concludes that the population of components containing safety-related
pipe support welds are in compliance with the applicable Final Safety
Analysis Report (FSAR) construction code. There are no generic
problems associated with the unsampled population. Therefore, the
DOE/WEP concludes with a high degree of confidence, per Nuclear
Construction Issues Group document NCIG-02, that the unsampled
components within the boundary of this group are also in compliance
with the applicable FSAR construction code.
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7. References

7.1 Employee Concerns IN-85-532-006, IN-85-68?-002, WI-85-041-002,
EX-85-037-002, and IN-85-707-003.

7.2 WEP Assessment Plan No. 232, "Safety-Related Pipe Support Welds,"
Rev. 1, August 4, 1987.

7.3 "Generic Problem Analysis of Weld Examination Results from
Group F," Inspection Results and Data .,al•ysis Summary Report,
Rev. 0, June Z8, 1987.
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1. Emloyee Concern(s)/Qualit, Indicatorts) (Reference 7.1)

Employee, Concerns" IN-85-469-003, HI-85-040-001, WI-85-0- 9-006,
IN-85-247-002, IN-85-627-036, IN-85-310-004, IN-85-298-002,
IN-85-6;77-037, IN-85-155-001, IN-85-280-001, IN-85-458-007,
EX-85-037-003, IN-85-982-003, IN-85-460-003, IN-85-845-004,
IN-86-184-004, IN-86-046-003, IN-85-632-001, IN-86-249-x02,
IN-86-184-002, IN-85-576-001, IN-85-"23-002, EX-85-003-X04,
IN-85-890-001, WI-85-035-007, IN-85-556-001, WI-85-064-006,
EX-85-048..004, IN-85-260-002, WI-85-025-001, IN-85-282-002,
WI-85-035-002, IN-85-446-001, IN-85-947-X08, IN-85-260-001,
EX-85-003-X06, IN-85-260-X05, WI-85-064-001, IN-85-579-001,
IN-85-406-001, IN-85-435-003, IN-85-349-005, EX-85-003-003,
IN-86-085-003, WI-85-081-005, and IN-85-445-002.

2. Characterization of Issue

The aPloyee concerns listed in Section I identified the following
areas of concern:

a. Incompatible base metal
b. Falsified documnentation
c. Invalid welder certification/qualification
d. FSAR commitments inccrrectly stated
e. Welds not stenciled
f. Unauthorized access into a computer data base
g. ASME weld inspection documentation is inadequate and questionable
h. Unapproved welding technique
i Welds having surface defects
j. Inadequate welding procedures
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k. Incorrect pipe design
1. Inadequate TVA quality program
m. Inadequate pipe weld f--brication/repair.

Evaluation of the concerns (References 7.2 and 7.3) did not lead to
specific incidents or sources (welders, components, etc.) nor
identifiable locations or safety-related systems in the Tennessee
Valley Authority (TVA) Watts Bar Nuclear Plant Unit I (WBNP-l). Many
of the concerns are not safety-related or are Unit 2 concerns, which
are outside the scope of the Department of Energy/Weld Evaluation
Project (DOE/WEF). However, the DOE/WEP considered that these
concerns might indicate a potential for like situations in the
safety-related piping systems of WBNP-l. Weld Group 233 was formed to
evaluate these concerns relative to WBNP-l.

3. Summary

The issues for which the group was formed were evaluated by
inspection/examination, document review, engineering evaluation, and
engineering analysis, and will be resolved upon completion of
TVA-committed corrective action.

4. Evaluation Methodology

The DOE/WEP Assessment Plan No. 233 (Reference 7.4) was developed to
perform an evaluation of the welds in this group. The nature of the
listed employee concerns was most appropriately addressed by a general
plant examination for weld quality. The results of these examinations
were analyzed to determine if any further action was required. DRR

WEP
In accordance with the assessment plan for Group 233, the DOE/WEP used 959
the examination results of the welds indicated in the closure
statemnts for WEP Groups A, B, and C. The results from these groups
were satisfactory to resolve Group 233, because these groups included
all safety-related piping welds. Therefore, a separate sarale for
Group 233 was nit require

Employee concerns IN-85-406-OC1, EX-85.003-003, IN-85-445-002,
IN-85-458-007, EX-85-O03-XO;, IN-85-890-001, WI-85-025-001,
IN-85-446-001, EX-85-003-X06, and IN-579-00l were addressed by the
results for Groups A and B. The remaining Employee concerns were
addressed by the results for Groups A, B, and C.
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5. Findings

During examination of safety-related piping welds in Groups A, B,
and C, the DOE/WEP identified conditions that required engineering
analysis to establish acceptability. The TVA performed an engineering
analysis for each of the deviant welds and determined that these welds
will be in compliance with the applicable codes, upon completion of
correctve action. As indicated in the closure statements for
Groups A, B, and C, the DOE/WEP has concurred with these TVA
engineering analyses and determined that the associated components
will meet the applicable construction codes upon completion of TVA
corrective action.

Additionally, all components associated with General Groups A, B, and
C were determined to have no generic problems (References 7.5
through 7.7).

6. Conclusions

The issues addressed by the employee concerns in relation to weld
quality could not be confirmed. The DOE/WEP concludes that the
populations of components containing safety-related piping welds will
meet the applicable Final Safety Analysis Report (FSAR) construction
codes upon completion of TVA-committed corrective action. There are
no generic problems associated with the unsampled population.
Therefore, the DOE/WEP concludes with a high degree of confidence, per
Nuclear Construction Issues Group document NCIG-02, that the unsampled
components within the boundary of this group are also in compliance
with the aplicable FSAR construction code.

7. References

7.1 UEloyee Concerns:
IN-85-247-002, IN-
IN-85-627-037, IN-
EX-85-037-003, IN,
IN-86-184-004, IN-
I N-86-184-002, IN-•

IN-85-890-001, WI-
EX-85-048-004, IN-
IN-85-035-002, IN-
EX-85-003-X06, IN-,
I N-85.406-001, IN-
IN-P.-085-003, WI -,

85
85
85
86
85
85
85
85
85
85

IN-85-469-003, HI-85-040-001
-627-036, IN-85-310-004, IN-i
-155-001, iN-85-280-001 IN-
-982-003, IN-85-460-003, IN-i
-046-003, IN-85-632-001, IN-
-576-001, IN-85-923-002, F1X-4
-035-007, IN-85-556-001, WI-i
-260-002, WI-85-025-001, IN-4
-446-001, IN-85-947-X08, IN-i
-260-X05, WI-85-064-001, IN-i
-435-003, IN-85-349-005, EX-•

85-081-005 and IN-85-445-002.

, WI-85-030-006,
85-298-002,
85-458-007,
85-845-004,
86-249-x02,
85-003-X04,
85-064-006,
85-282-002,
85-260-001,
85-579-001,
85-003-003,
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7.3 Enmloyee Concerns Category Review CP" j through CRV-09 at TVA
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Project, September 15, 19P• .

7.4 WEP Assessment -,an No. 233, "Unit I Safety-Related Piping
Welds," P .. 4, August 5, 1987.

7, Lieneric Problem Analysis of
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Rev. 1, Auust 24, 198r.

7.6 "Generic Problem Analysis of
Group 6," Inspection Results
Rev. 1, August 24, 1987.

7.7 "Generic Problem Analysis of
Group C," Inspection Results
Rev. 1, August 21, 1987.
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Summary
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5. Findings
6. Conclusions
7. References

1. Employee Concern(s)/Quality indicator(s) (Reference 7.1)

Group 234 Employee Concerns: IN-85-026-001 and WBN-5-OOl-O01.

Group 236 Employee Concerns:
IN-85-052-007, IN-85-488-001,
IN-85-887-003, W!-85-013-002,

2. Characterization of Issue

IN-85-001-006, IN-85-052-006,
IN-85-584-001, IN-85-671-001,
and WI-85-041-013.

The above employee concerns addressed procedures and implementation
documentation for structural welds at the Tennessee Valley Authority
(TVA) Watts Bar Nuclear Plant Unit 1 (WBNP-l) as to: (a) the
acceptability of fit-up verification being performed by the weld
foreman rather than quality control, (b) the acceptability of quality
control using a surveillance program to verify fit-up coripliancE, and
(c) surveillance program implementation comip-iance.

3. Sumuar

The issue for which this group was formed was resolved by document
review and engineering evaluation.

4. Evaluation Methodology

The Department of Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plan Nos. 234 and 236 (References 7.2 and 7.3) were developed to
perform an engineering evaluation of the fit-up issue in the following
manner:

D-11)

DRR
WEP
960



Porm WED 320a
Rev. 12/86

EMPLOYEE CONCERN GROUP CLOSURE "' Page 2 of 4

W EP FITUP VERIFICATION FOR STRUCTURAL Date 11/14/87
Closure WELDS

Statement EC-SPL-25 Revision 2
.........- and 234 &
Evaluation WEP GROUP IDENTIFIER EC-SPL-27 WEP Group No 23f

Report

a. The requirements for fit-up, preweld, and material verification
inspections were established from applicable quality assurarce
standards and welding codes during the construction period.

b. The DOE/WEP evaluated the TVA's compliance with the quality

assurance standards and welding codes.

5. Findings

The applicable governiog regulations cited for inspection criteria in
the WBNP Final Safety Analysis Report (FSAR) are 10 CFR 50,
Appendix B, Criteria X, "Inspection" (Reference 7.4); Paragraph 11,
"Inspection" of ANSI N45.2-1971 (Reference 7.5); American Welding
Society AWS D1.1-72, Revision 2 (Reference 7.6); and TVA General
Construction Specification G-29 (Reference 1.7).

In-process fit-up inspection is addressed by AWS D1.1-72, which states
that the inspector designated by the engineer shall ascertain that all
welding is performed in accordance with the requ!rements of this
code. The AWS D1.1 further indicates that the inspector will examine
the work to make certain thit it meets workmanship requirements.

Further clarification of the intent of AWS D1.1-72 relative to fit-up
inspection is given in the 1986 Comnmentary of AWS 01.1, which
indicates that the inspector will inspect work at suitable intervals
to make certain that the requirements of the code are met, and that
such inspections will be made on a sunpling basis prior to assembly,
during assembly, and during welding.

The TVA satisfied all of the applicable requirements by generating and
issuing quality control (QC) procedures to ensure that all welding is
performed in accordance with AWS D1.1 and other applicable codes and
specifications.

The TVA Procedure WBNP-QCP-4.3, (Reference 7.8), requires that the
Mechanical Engineering Unit reviews drawings for welding, postweld
heat treat, inspection, and nondestructive examination requirements.
The WBNP-QCP-4.3 procedure also establishes the requirements for
inspection surveillance on a daily basis and documentation of the
inspections on a weekly basis.

The TVA Procedure WBNP-QCP-2.4 preceded by DEC-QCP-2.4 (Reference 7.9)
is used for erection of steel not covered by other procedures. The
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Civil Engineering Unit is responsible for the inspection and
documentation of all welding. The inspection of the welds is
performed in accordance with TVA Procedure WBNP-QCP-4.3.

As cited in Specification G-29, TVA Process Specification O.C.l.1(a)
(Reference 7.10) and later revisions specifically address welding of
struct es fabricated or erected in accordance with American Institute
of Steel Construction (AISC) requirements. Specification O.C.i.l(a)
designates the welder foreman as responsible for in-process
verification. The welding surveillance program (WBNP-QCP-4.3) is used
by the QC inspector to verify that fit-up is being performed as
required. Procedure WBNP-QCP-4.3 also establishes that inspectors
will perform all fin,.d inspections and that they must be trained and
qualified to levels equivalent to Society for Nondestructive Testing
SNT-TC-lA.

In performing the document review, The DOE/WEP verified all welding
surveillance weekly checklists from 1974 to 1985 contained adequate
inspection documentation, as required by WBNP-QCP-4.3, Attachment B.

The comnents section of the Welding Surveillance Weekly Checklist
substantiated that in-process workmanship and fit-up inspection was DRR
being performed on a daily basis in conjunction with inspection WEP
required by G-29 process specifications. Therefore, the inspection 960
requirements listed in WBNP QCP-4.3 for fit-up and workmanship
insoection are acceptable and satisfy the requirements of AWS D1.1-72,
Revision 2.

Work that was not performed under the jurisdiction of The WBNP-QCP-4.3
procedure and was performned in accoraance with the WBNP-QCP-2.4
procedure Is listed in the *Document Tracing System Master Report for
Civil Construction.* This lists approximately 3100 completed
inspection packages. A DOE/WEP review of the inspection packages
verified that fit-up inspections were satisfactorily performed on
civil construction welds.

6. Conclusions

The issues identified in the employee concerns were not confirmed.
The DOE/WEP concludes that the fit-up inspection program implemented DRR
by TVA was in accordance with the applicable Final Safety Analysis wEP
Report (FSAR) construction code. 960

D-114



Porm WED 320a
Rev. 12/86

W EP EMPLOYEE CONCERN GROUP CLOSURE 
Page 4 of 4

FITUP VERIFICATION FOR STRUCTURAL Date 11/14/87ClosureWLD

Statement EC-SPL-25 Revision 2

Evalua n and -34 !
Evaluation WEP GROUP IDENTIFIER EC-SPL-27 WEP Group No 23fReport

7. References

7.1 Employee Concerns IN-85-001-006, IN-85-052-006, IN-35-052-007,
IN-85-488-001, IN-85-584-001, IN-85-671-001, IN-85-887-003,
WI-85-013-002, WI-85-041-013, IN-85-026-001, and WBN-5-0O1-001.

7.2 WJEP Assessment Plan No. 234, "Safety-Related Civil Welds"
C'EC-SPL-25), Rev. 1, December 17, 1986.

7.3 WEP Assessment Plan No. 236, "Fit-up Verification for Structural
Welds" (EC-SPL-27), Rev. 3, September 28, 1987.

7.4 Tith. 10, Code of Federal Regulations, Part 50, Appendix 8,
Criteria X, "Inspection.u

7.5 The American Society of Mechanical Engineers, "Quality Assurance
Program Requirements for Nuclear Facilities," ANSI/ASME
N45.2-1971.

7.6 American Welding Society, "Structural Welding Code," AWS D1.1-72
with Rev. 2, 1974.

7.7 TVA General Construction Specification G-29, Rev. 0, March 10,
1975.

7.8" TVA Procedure WBNP-QCP-4.3, "Process Control, Welding
Surveillance and Weld Procedure Aesignment," Rev. 0, June 1985.

7.9 TVA Procedure DEC-QCP-2.4, "Erection and Inspection of
Structural and Miscellaneous Steel," Riv. 1, August 6, 1974.

7.10 TVA Process Specification O.C.1.l(a), "Specification for Welding
Structures Fabricated in Accordance with Requirements for
Buildings", Rev. 0, September 1981.
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Address the following items In the space remaining on this page and on
additional pages as nped (see Standard Practice WEP 3.1.10 for specific
!nhtructlons).
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Charact-erization of Issue
Summary
Evaluation Methodology

5. Findings
6. Conclusions
7. References

1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Employee Concerns IN-85-2?5-O01 and IN-85-706-002.

2. Characterization of Issu2

The Employee Concern-; iN-85-225-001 and IN-85-706-002 reported that
prior to 1984, some welds on safety-related electrical supports at the
Tennessee Valley Auttnrity (TVA) Watts Bar Nuclear Plant Unit 1
(WBNP-l) were made by unqualified welders and were inspected by
inspectors who were improperly trained.

Additional information was requested by the Department of Energy/Weld
Evaluation Project (DOE/WEP) and provided by Quality Technology
Company (QTC) as follows:

a. Inspections in question were visual

b. Concerned Individual (CI) stated that inspectors were
inconsistent in applying the inspection criteria due to lack of
training and experience

c. Inspectors in question were welding inspectors

d. CI believed the problem resulted in over-inspection and in
unsatisfactory weld quality.
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3. Summary

The issue for which the group was formed was resolved by
inspection/examination, document review, engineering analysis, and
engineering evaluation.

4. Evaluation Methodology

The DC"/WEP Assessment Plan No. 235 (Reference 7.2) was developed to
evaluate the quality of safety-related electrical support welds in
this group. The issue of welder and inspector qualification training
was outside the scope of the DOE/WEP. The nature of the listed DRR
employee concerns was most appropriately addressed by a general plant WEP
examination for weld quality. The results of these examinations were 961
analyzed to determine if any further action was required.

In accordance with the assessment plan for Group 235, the DOE/WEP used
the examination results of the components indicated in the closure
statements of WEP Groups I and J. The results from these groups were
satisfactory to resolve Group 235, because the population was included
in the boundaries. Therefore, a separate sample for Special Group 235
was not required.

5. Findings

Dur'ing examination of safety-related electrical support welds in
Groups I and J. the DOE/WEP identified conditions that required
engineering analysis to establish acceptability. All components
identified have been determined by TVA to be suitable for service. As
indicated in closure statements for Groups I and J, the DOE/WEP has
concurred with the suitaDility-for-service analyses and determined
that the associated components meet the appli(able construction codes.

Additionally, all components associated with Groups I and J, were
determined to have no generic problems (References 7.3 and 7.4).

6. Conclusions

The issues identified in the employee concerns could not be
confirmed. The DOE/WEP concludes that the welds evaluated in
Group 235 are in compliance with the applicable Final Safety Analysis
Report (FSAR) construction code. There are no generic problems
associated with the unsampled population. Therefore, the DOE/WEP
concludes with a high degree of confidence, per Nuclear Construction
Issues Group document NCIG-02, that the unsampied components within
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the boundary of this group (safety-related electrical supports made
prior to 1984) are in compliance with the applicable FSAR construction
code.

7. References

7.1 Employee Concerns IN-85-225-001 and IN-85-706-002.

7.2 WEP Assessment Plan No. 235, "Safety-Related Electrical Supports
Mada Prior to 1984," Rev. 1, July 27, 1987.

7.3 "Generic Problem Analysis of
Group I," Inspection Results
Rev. 2, August 14, 9g87.

Weld Examination Results Form
and Data Analysis Summary Report.

7.4 NGeneric Problem Analysis of Weld Examination Results Form
Group J, 202, and 225," Inspection Results and Data Analysis
Summary Report, Rev. 1, August 24, 1987.
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5. Findings
6. Conclusions
7. References

1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Tennessee Valley Authority (TVA) Nonconforming Condition Report
(NCR) 2807.

2. Characterization of Issue

The NCR 2807 reported incorrectly made skewed fillet weldsa on
seismic pipe supports at the TVA Watts Bar Nuclear Plant Unit 1
(WBNP-I). The NCR indicated this situation may not necessarily be
limited to pipe supports. The DOE/WEP concern was that incorrectly
made and/or accepted skewed fillet welds may be a generic problem for
other safety-related structural components.

3.Smar

The issue for which the group was formed was resolved by
inspectlon/exmination, document review, engineering analysis, and
engineering evaluation.

Evaluation Methodology

The Department of Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plan No. 237 (Reference 7.2) was developed to evaluate the skewed
fillet welds in other safety-related structural components. The

a. A fillet weld whereby the members joined meet at an angle other than

90 degrees.
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nature of the NCR listed was most appropriately addressed by a general DRR
plant examination for weld quality in these components. The results WEP
of these examinations were analyzed to determine if any further action 962
was required.

In accordance with the assessment plan for Group 237, the DOE/WEP used
the examination results of the components indicated in the closure
statements of WEP Groups D, E, F, G, H, I, J, K, L, and 254. The
results from these groups were satisfactory to resolve Group 237,
because these populations were the ones that have a potential to
contain skewed fillet welds. Therefore, a separate sample for
Group 237 was not required.

5. Findings

During examination of safety-related structural welds in Groups D
through L and 254, the DOE/WEP identified conditions that required
engineering analysis to establish acceptability. AlT components
identified as pertaining to the evaluation of skewed fillet welds for
Group 237 have been determined by the TVA to be suitable for service.
As indicated in closure statements for Groups D through L and 254, the
DOE/WEP has concurred with these suitability-for-service analyses and
determined that the associated components meet the applicable
construction codes.

Additionally, all components associated with Groups 0 through L
and 254 were determined to have no generic problems associated with
skewed fillet welds (References 7.3 through 7.11).

6. Conclusions

The I)OE/WEP concludes that there is no generic problem with DRR
incorrectly made and/or accepted skewed fillet welds in the subject WEP
population. The DOE/WEP concludes that the welds evaluated in 962
Group 237 are in compliance with the applicable Final Safety Analysis
Report (FSAR) construction code. There are no generic problems
associated with the unsamoled population. The DOE/WEP has a high
degree of confidence that the populations of uninsptted components
containing skewed fillet welds also meet the applicable Final Safety
Analysis Report (FSAR) construction code.

7. References

7.1 TVA Nonconforming Condition Report 2807.
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7.2 WEP Assessment Plan No. 237, "Skewed Fillet Welds on Seismic
Supports," Rev. 3, September 28, 1987.

7.3 "Generic Problem Analysis of
Group D," Inpection Results
Rev. 1, August 13, 1987.

7.4 "Generic Problem Analysis of
Group E," Inspection Results
Rev. 0, August 19, 1981.

7.5 "Generic Problem Analysis of
Group F," Inspection Results
Rev. 0, June 24, 1987.

7.6 "Generic Problem Analysis of
Group G," Inspection Results
Rev. 0, JuTl-yUIT9i7.

7.7 "Generic Problem Analysis of
Group H," I tion Results
Rev. 1, Augu`-"st-Z57•,987.

7.8 "Generic Problem Analysis of
Group I," I ion Results
Rev. 2, Augusf,'19877.

Weld Examination Results from
and Data Analysis Summary Report,

Weld Examination Results from
and Data Analysis Summary Report.

Weld Examination Results from
and Data Analysis Summary Report,

Weld Examination Results from
and Data Analysis Summary Report,

Weld Examination Results from
and Data Analysis Summary Report,

Weld Examination Results from
and Data Analysis Summary Report,

7.9 "Generic Problem Analysis of Weld Examination Res.Its from
Group J, 202, and 225," Inspection Results and Data Analysis
Summary Report, Rev. 0, JuTl14, 1987 .

7.10 "Generic Problem Analysis of Weld Examination Results from
Group K, L, 219," Inspection Results and Data Analysis Summary
RMort., Rev. 0, August 10, 1987.

7.11 "Generic Problem Analysis of Weld Examination Results from
Group 254, Insection Results and Data Analysis Summary Report,
Rev. 0, Augu-s 1987.-
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Findings
Conclusions
References

1. E1Mployee Concern (s) /Quality Indicator(s)

U.S. Nuclear Regulatory Commission (NRC) Enforcement Items
Nos. 50-390/79-25-01 and 50-390/80-19-01.

2. Characterization of Issue

The NRC Enforcement Items Nos. 390/79-25-01 and 50-390/80-19-01
identified areas of failure to perform required liquid penetrant
examinations and incorrect interpretations of liquid penetrant
examination results on welds made prior to 1980 at the TVA Watts Bar
Nuclear Plant Unit 1 (WBNP-l).

This group was formed because the documents of record were not
conclusive regarding any generic problem potential of liquid pý-netrant
examination deficiencies performed by TVA on The American Society of
Mechanlcal Engineers (ASME) piping systems.

3 .Summary

The issue for which the group was formed was evaluated by
inspection/examination, document review, engineering analysis, and
engineering evaluation, and will be resolved upon completion of
TVA-committed corrective action.

Evaluation Methodology

The Department of Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plan No. 238 (Reference 7.2) was developed to evaluate safety-related
piping welds inspected with the liquid penetrant method prior to 1980.
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In accordance with the assessment plan for Group 238, the DOE/WEP used
the examination results of the comp•onents indicated in the closure
statements of the DOE/WEP Groups A, B, 34, 210, 224, 252, 257, and DRR
262. The results from these groups were satisfactory to resolve WEP
Group 238 because they contain the welds inspected by the liquid 963
penetrant method. Therefore, a separate sample for Special Group 238
was not required.

5. Findings

During examination of safety-related piping welds in Groups A, B, 34,
210, 224, 252, 257, and 262, the DOE/WEP identified a number of weld
deviations requiring engineering analysis to determine acceptability.
The TVA performed an engineering analysis for each of the deviant
welds and determined that these welds were in conpliance witn the
applicable code with certain specific exceptions. As indicated in the
DOE/WEP closure statements for these groups the DOE/WEP reviewed and
concurred with the TVA engineering analyses. All the exceptions are
covered by TVA corrective action plans which commit to bringing those
welds into compliance with the applicable construction code.

All attributes reexamined by the liquid penetrant method were within
acceptable construction code requirements. Two-hundred-forty-six PT
examinations were performed within Groups A, B, 34, 210, 224, 252,
257. and 262 by the DOE/WEP (Reference 7.3). The tests were performed
to duplicate the examination methods that the TVA had performed and
documented (Reference 7.3). With respect to inspectors, no
statistically significant information resulted from this analysis; no
inspector demonstrated a statistically significant degree of being
error prone when performing liquid penetrant examinations.

Additionally, all cmnponents associated with Groups A and B were
determined to have no generic problems (References 7.4 and 7.5).

6. Conclusions

The DOE/WEP concludes that there is no generic problem regarding TVA's
liquid penetrant examinations. The DOE/WEP concludes that the welds
evaluated in Iroup 238 are in compliance with the applicable Final
Safety Analysis Report (FSAR) construction code. There are no generic
problems associated with the unsampled population. Therefore, the
DOE/WEP concludes with a high degree of confidence, per Nuclear
Construction Issues Group document NCIG-02, that the uninspected
population of coanponents containing welds inspected with the liquid
penetrant method prior to 1980 also meet the applicable FSAR
construction code.
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7. References

7.1 U.S. Nuclear Regulatoyy Co.-.nission Enforcement Items
Nos. 50-390/79-25-01 and 50-390/80-19-01.

7.2 WEP Assessment Plan No. 238, "Welds Inspected with the Liquid
Penetrant Method Frior to 1930," Rev. 2, August 4, 1987.

7.3 M. F. DeWitt letter to J. R. Cox, "Group 238 Data Analysis,"
MFD-Ol-87, EG&G Idaho, Inc., August 20, 1987.

7.4 "Generic Problem Analysis of Weld Examination Results From
Group A," Inspection Results and Data Analysis Summnary Report,
Rev. 1, August 24, 19%97.

7.5 "Generic Problem Analysis of
Group B," Inspection Results
Rev. 1, August 24, 1987.

Weld Examination Results From
and Data Analysis Summary Report,
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1. Employee Concern(s)/Quality Indlcator(s) 5. Findings
2. Characterization of Issue 6. Conclusions
3. Summary 7. Reforences
4. Evaluation Methodology

1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Nuclear Safety Review Staff (NSRS) Report 1-83-Ol-WBN.

2. Characterization of Issue

An employee initiated a formal Allegation Report 3-82, that alleged
that between January 1977 and December 1978, two Quality Control (QC)
inspectors falsified documentation by signing off documentation for
magnetic particle (MT) inspections on the Essential Raw Cooling Water
and High Pressure Fire Protection Systems that were, in fact, not
performed at the Tennessee Valley Authority (TVA) Watts Bar Nuclear
Plant Unit I (WBNP-l). The Department of Energy/Weld Evaluation
Project (DOE/WEP) concern is that the conditions identified in the
NSRS report could apply for other WBNP-l safety-related piping welds
for which NT inspections are applicable. Therefore, to further assess
the gmneric implications of the incident, welds requiring
nondestructive examinations by MT and liquid penetrant (PT) were
evaluated by DOE/WEP. Welds requirirg radiography, ohich are not
relative to this assessment, have been addressed in Groups 249, 253,
and 258 and will be resolved by a corrective action plan provided by
TVA.

3. Summary

The issue for which the group was formed was resolved by
inspection!examination, document review, and engineering analysis.

D-125

I



Porm ý'D 320a
Rev. 12186

W EP QUALITY INDICATOR GROUP CLOSURE 
Page 2 of 3

UNIT I SAFETY-RELATED WELDS Date 11/16/87Closure REQUIRING NONDESTRUCTIVE EXAMINATIONS
Statement (NDE) Revisicn I

EvaluatJon WEP GROUP IDENTIFIER QI-SPL-15 WEP Group No 239
Repov t

4. Evaluation Methodology

The DOE/WEP Assessment Plan No. 239 (Reference 7.2) was developed to
evaluate safety-related piping welds requiring MT and PT
examinations. The nature of this quality indicator was most DRR
appropriately addressed by a plant examination for weld quality and a WEP
documentation review of the associated welds requiring MT and PT 964
examinations. The results of these reviews and examinations would
determine if any further action was required.

The combination of General Groups A and B have boundaries and
examination requirements that encompass Unit I safety-related welds
requiring MT and PT examinations. Therefore, the results from these
general groups were satisfactory to resolve the issue addressed in
Group 239.

5. Findings

During examination of welds in Groups A and B, the DOE/WEP identified
weld deviations that requ!,d engineering analysis to determine
acceptability. All dr!via:n' welds identified have been determined by
the TVA engineering analyses to be in compliance with the applirable
code. The DOE/WEP revi•emd and concurred with the TVA engineev .g
analyses. In addition, a total of 47 welds from Groups A and B
requiring MT and PT ex•,minations were evaluated by a review of the
associated weld records, and were documented as complying with code
requi rem;nts.

All compotoerts ;.ssociated with General Groups A and B were determined
Wo have no g•',;eri% problems (References 7.3 and 7.4).

6. Conclusions

The DOE/WEP concludes that the welds evaluated in Groups A and B
requiring MT and PT examinations are in compliance with the applicable
Final Safety Analysis Report (FSAR) construction code. There are no
generic problems associated with the unsampled population. Therefore,
the DOE/WEP also concludes with a high degree of confidence, per
Nuclear Construction Issues Group document NCIG-02, that the unsampled
cornponent,. requiring MT and PT examinations within the boundary of
this group &re in compliance with the applicable FSAR construction
code.
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7. References

7.1 Nuclear
January

Safety Review Staff (NSRS) Report 1-83-01-WBN,
27, 1983.

7.2 WEP Assessment Plan No. 239, -Welds Requirie,; Magnetic Particle
(MT) Examination Between January 1977 and December 1978," Rev. 4,
September 23. 1987.

7.3 "Generic Problem Analysis of Weld Examination Results from
Group A," Inspection Results and Data Analysis Summary Report,
Rev. 1, August 24, 1987.

7.4 "Generic Problem Analysis of Weld Examination Results from
Group 8," Inspection Results and Data Analysis Summary Report,
Rev. 1, August 24, 1971.
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Address the following items in the space remaining on this page and on
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I. Employee Concern(s)/Quality Indicator(s) 5. Findings
2. Characterization of Issue 6. Conclusions
3. Summary 7. References
4. Evaluation Methodology

1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)
Nuclear Regulatory Commission Enforcement Item 50-390/78-3 and
50-390/79-41.

2. Characterization of Issue

The two quality indicators in Paragraph 1 are enforcement items taken
from NRC Inspection Reports. They refer to the maintenance of inert
gas purge on pipe welds, where required by the weld procedure. In onecase, purge was not maintained, resulting in a weld with oxidation onthe inside surface of the pipe. In the other case, exit purge gas
oxygen content (1-1/2% to 2%) was found to be above the maximum
specified by the weld procedure (1% oxygen).

The Initial review of the quality indicators raised a concern as to
whether a generic problem existed with maintenance of purge gas flowduring welding being properly performed anid documented and whetherwelds identified as being made without purge or with inadequate purge
were properly dispositioned.

3. Summary

The issue for which the group was formed was evaluateo _,Y document
review.

4. Evaluation Methodology

Department of Energy/weid Evaluation Project (DOE/WEP) conducted a
document review ,f aii records associated with the two incidents
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concerning purge gas as described in NRC Enforcement Items 50-390/78-3
and 50-390/79-41 (Reference 7.1).

5. Findings

For resolution of NRC Enforcement Item 50-390/78-3, the inspector was
given training on the importance of proper purge gas flow and of the
importance of accurate documentation. A Tennessee Valley Authority
(TVA) welding engineer demonstrated that 2% oxygen in the purge gas
would not lead to excessive oxidation on the inside of the weld.
Although this particular incident occurred in Watts Bar Nuclear Plant
Unit 2 (WBNP-2), it was evaluated because of the potential impact on
WBNP-1.

For resolution of NRC Enforcement Item 50-390/79-41, the weld was cut
out and rewelded. The reason for the purge not being maintained was
traced to a defective purge flowmeter. All other purge flowneters
were checked for proper, operation (Reference 7.3).

DOE/WEP review of NRC Enforcement Items 50-390-78-3 and 50-390/79-41
indicates that NRC was satisfied that compliance with purging
requirements was enforced and the reported deficiencies were properly
disp3sitioned. This position is supported by the fact that DOE/WEP
review of 100% of the radiographs on safety-related pipe welds showed
only three of 3082 that were rejected because of excessive root
oxidation.

In performing the required document review, DOE/WEP determined that an
evaluation of the generic implication of the deficiencies identified
in NCR Enforcement Item 50-390/79-41 was not possible since flowneters
could not be traced to specific welds.

6. Conclusion

The ODE/WEP concludes the welds evaluated in this group meet the
applicable Final Safety Analysis Report (FSAR) construction code,

7. "o.erences

7.1 NRC Enforcement Item 50-390/78-3 and 50-390/79-41.

7.2 WEP Assessment Plan No. 240, "Welds Made Without Required Inert
Gas Purge (QI-SPL-16)," Rev. i, April 6,1987.

7.3 0. Cochran notegram to A. E. Bradford, "Closure of Special
Group 240 (QI-SPL-16)," Et&G Idaho, Inc., dated July 30, 1986.
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5. Findings
6. Conclusions
7. References

1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Tennessee Valley Authority (TVA) Nonconforming Condition Reports
(NCRs) 4753R1 and 5561R.

2. Characterization of Issue

The NCRs 4753 and 5561 reported deficient structural welds in the Main
Steam Valve Room at the TVA Watts Bar Nuclear Plant Unit 1 (WBNP-l).
These welds were accepted, later found rejectable, and subsequently
repaired. Of concern are similar conditions with structural welds in
other areas of WBNP-l.

3. Summary

The issue for which the group was formed was evaluated by
inspectlon/exmination, document review, engineering analysis, and
engineering evaluation, and will be resolved upon completion of
TVA-cwitted corrective action.

4. Evaluation Methodology

The Department of Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plan No. 241 (Reference 7.2) was developed to evaluate the
safety-related civil structural welds in this group. The nature of
the stated concern was most appropriately addressed by a general plant
examination for weld quality. The results of these examinations were
analyzed to determine if any further action was required.
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In accordance with the assessment plan for Group 241, the [OE/WEP used
the examination results of the welds indicated in the closure DRR
statements of WEP Groups 0 and E. The results from these groups were WEP
satisfactory to resolve Group 241, because the populations of Groups D 965
and E include/encompass all safety-related structural steel welds at
WBNP-I. Therefore, a separate sample for Group 241 wes not required.

5. Findings

During examination of structural welds on safety-related systems in
Groups 0 and E, the DOE/WEP identified a number of weld deviations
which required engineering analysis to determine acceptability.
However, all deviant components identified have been determined by the
TVA to be suitable for service, with certain specific exceptions. As
indicated in the DOE/WEP closure statements for Groups D and E, the
DOE/WEP has concurred with these suitability-for-service analyses and
determined that the associated cononents meet the applicable
construction codes. All the exceptions are covered by TVA corrective
action plans which commit to bringing those conmonents into crnpliance
with the applicable construction coces.

Additionally, all components assoviated with Groups D and E were

determined to have no generic problems (References 7.3 and 7.4).

6. Conclusions

The DOE/WEP concludes that the safety-related structural steel welds
evaluated in Group 241 w•'~ he in conpliance with the applicable Final
Safety Analysis Report (Fb. construction code upon completion of DRR
TVA-coimitted corrective action. There are no generic problems WEP
associated with the unsampled population. Therefore, the DOE/WEP 965
concludes with a high degree of confidence, per Nuclear Construction
Issues Group document NCIG-02, that the unsampled components within
the boundary of this group also meet the applicable FSAR construction
code.

7. References

7.1 TVA Nonconforming Condition Reports 4753RI and 5561R.

7.2 WEP Assessment Plan No. 241, "Unit I Safety-Related Structural
Steel Welds," Rev. 3, September 8, 1987.

D-131
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Revision I
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7.3 "Generic Problem Analysis of Weld Examination Results From
Group D," Inspection Results and Data Analysis Summ4ar Report,
Rev. 1, August 13, 1987.

7.4 "Generic Problem Analysis of Weld Examination Results From
Group E," Inspection Results and Data Analysis Summary Report,
Rev. 0, August 19, 1987.
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Address the following items In the space remaining on this page and on
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Employee Concern(s)/Quality Indicator(s)
Characterizatlon of Issue
Suamary
Evaluation Methodology

5. Findings
S. Conclusions
7. References

1. floyee Concern(s)/Quality Indicator(s) (Reference ,".1)

Tennessee Valley. Authority (TVA) Nonconforming Condition Reports
(NCR) 2528, 2529, 3216, 3443, 4201, 4667, 4737, 4909, 5143, 5246,
5305, 5604, 5635, and 6274.

2. Characterization of Issue

Fourteen NCRs on various safety-related systems at the TVA Watts Bar
Nuclear Plant Unit I (WBNP-l) identified areas where inspectors missed
inspections entirely or areas where lack of the inspectors awareness
of the acceptance criteria resulted in the acceptance of deficient
welds. All of the NCRs were properly dispositioned and closed. The
Department of Energy/Weld Evaluation Project (DOC/WEP) concern is that
other welds not identified on the NCRs may be deficient and were not
evaluated.

3. Sumar

The issue for which the group was formed was evaluated by
inspection/exinination, document review, engineering analysis, and
engineering evaluation, and will be resolved upon completion of
TVA-committed corrective action.

4. Evaluation Meto2dolo q

The DOE/WEP Assessment Plan No. 242 (Reference 7.2) was developed to
evaluate the welds on safety-related systems in this group. The
nature of the listed quality indicators was most appropriately

D--133

DRR
HEP
966

DRR

WE P966



Porm WED 320a
Rev. 12/86

W EP QUALITY INDICATOR GROUP CLOSURE Page 2 of 4

MISSING INSPECTION AND LACK Date 11/16/87
Closure OF INSPECTOR TRAINING

Statement Revision 2

Evaluation WEP GROUP IDENTIFIER QI-SPL-18 WEP Group No 242
Report

addressed by a general plant examination for weld quality. The
results of these examinations were analyzed to determine if any DRR
further action was required. WEP

966
In accordance with the assessment plan for Group 242, the DOE/WEP used
the examination results of the components indicated in the closure
statements of WEP Groups A, B, C, D, E, F, G, H, I, J, K, L, 252, and
254. The results from these groups were satisfactory to resolve
Group 242, because they encompassed all safety-related systems.
Therefore, a separate sample for Group 242 was nct required.

5. Findins

During examination of welds on safety-related syste4ns in Groups A
through L, 252, and 254, the DOE/WEP identified a number of weld
deviations which required engineering analysis to determine
acceptability. However, all deviant components identified have been
determined by the TVA to be suitable for service, with certain
specific exceptions. As indicated in the DOE/WEP closure statements
for Groups 252, 254, and A through L, the DOE/WEP has concurred with
these suitability-for-service analyses and determined that the
associated components meet the applicable construction codes. All the
exceptions are covered by TVA corrective action plans which commit to
bringing those components in compliance with the applicable
construction codes.

Additionally, all components associated with Groups A through L, 252,
and 254 were determined to have no generic problems (References 7.3
through 7.15).

6. Conclusions

The fDOE/WEP concludes that the welds evaluated in Group 242 will be ii DRR
compliance with the applicable Final Safety Analysis Report (FSAR) WEP
construction code upon satisfactory completion of TVA-comtiitted 966
corrective action. There are no generic nroblems associated with the
unsai•rled population. Therefore, the DOE/WEP ccncludes with a high
degree of confidence, per Nuclear Construction Issues Group document
NCIG-02, that. the unsampled components within the boundary of this
group will be in compliance with the a&cllicable FSAR construction code.
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7. References

7.1 TVA Nonconforming Condition Reports 2528, 2529, 3216, 3443,
4201, 4667, 4737, 4909, 5143, 5246, 5305, 5604, 5635, and 6274.

7.2 WEP Assessment Plan No. 242,
Inspector Training," Rev. 2,

7.3 "Generic Problem Analysis of
Group A," Inspection Results
Rev. 1, August 18, 1987.

7.4 "Generic Problem Analysis of

Group B," Inspection Results
Rev. 1. August 27, 1987.

7.5 "Generic Problem Analysis of
Group C," Inspection Results
Rev. 1, August 21, I9rB.

7.6 "Generic Problem Analysis of
Group D," Inspection Results
Rev. 1, August 13, 1987.

7.7 "Generi Problem Analysis
Group E," Inspection Resu
Rev. 0, August 19, .987.

7.8 "Generic Pý lem Analysis of
Group F," Inspection Results
Rev. 0, June 28, 1987.

7.9 "Generic Problem Analysis of
Group G,u Inspection Results
Rev. 0, July 10, I987.

7.10 "Generic Problem Analysis of
Group H, Inection Results
Rev. 1, August 25, 1987T.

7.11 'Generic Problem Anaiysis of
Group I," inpection Results
Rev. 2, August 1, i198/

"Missing Inspection and Lack of
September 28, 1987.

Weld Examination Results from
and Data Analysis Summary Report,

Weld Examination Results from
and Data Analysis Summary Report,

Weld Examinatior Results from
and Data Analysis Summary Report,

Weld Examination Results from
and Data Analysis Summary Report,

Weld Examination Results from
and Data Analysis Summary Report,

Weld Examination Results from
and Data Analysis Summary Report,

Weld Examination Results from
and Data Analysis Summary Report,

Weld Examination Results from
and Data Analysis Summary Report,

Weld Examination Results fromn
and Data Analysis Sunmary Report,

D - 13 5

I I r

I l I i•

I I I

i I . . .. .

T

D- 

13 

5



Porm WED 320a
Rev. 12/86

W EP QUALITY INDICATOR GOUP CLOSURE Page 4 of 4

MISSING INSPECTION AND LACK Date 11/16/87
Closure OF INSPECTOR TRAINING

Statement Revision 2

Evaluation WEP GOUP IDENTIFIER QI-SPL-18 WEP Group No 242
Report

7.12 "G,:np.-ic Problem Analysis of Weld Examination Results from
Group J, 202, and 225," Inspection Results and Data Analysis
Summary Report, Rev. 0, July 14, 198/.

7.13 "Generic Problem Analysis of Weld Examination Results from
Group K, L, ard 219," Irspection Results and Data Analysis
Summary Report, Rev. 0-,August 10, 1987.

7.14 "Generic Problem Analysis of Weld Examination Results from
Group 252," Inspection Results and Data Analysis Summary Rermrt,
Rev. 0, August 3, 1987.

7.15 "Generic Problem Analysis of Weld Examination Results fromGroup 254," Inection Results and Data Analysis Summary Report,
Rev. 0, August 4, 1987.
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Address the following items In the space remaining on this page and on
additional pages as needed (see Standard Practice WEP 3.1.10 for specific
instructions).

Employee Concern(e)/Quality Indicator(s)
Characterization of Issue
Summary
Evaluation Methodology

5. Findings
6. Conclusions
7. References

1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)
Tennessee Valley Authority (TVA) Nonconforming Condition Reports
(NCRs) 2375R, 3001R1, 3523R, and the U.S. Nuclear Regulatory

Commission (NkCi Enforcement Item WBRD-90/81-75.

2. Characterization of Issue

The NCRs 2375, 3001, 3523, and NRC Enforcement Item WBRD-90/81-75 all
cdncerned structural and miscellaneous features where the field weld
configuration did not meet applicable drawings at the TVA Watts Bar
Nuclear Plant Unit 1 (WBNP-1). These items were corrected; however,
there is a Department of Energy/Weld Evaluation Project (DOE/WEP)
concern that not all items were identified.

3. Summary

The issue for which the group was formed was evaluated by
inspection/examination, document review, engineering analysis, and
engineering evaluation, and ;will be resolved upon completion of
TVA-committed corrective action.

4. Evaluation Methodology

The DOE/WEP Assessment Plan No. 243 (Reference 7.Z) was developed to
evaluate the structural welds in this group.

In accordance with the assessment plan for Group 243, the DOE/WEP used
the exanination results of the components indicated in the closure
statements of WEP Groups 0, E, F, G, H, I, J, K, L, 259, and 254. The
results from these groups were satisfactory to resolve Group 243,
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because the populations had the same boundaries. Therefore, a DRR
separate sample for Special Group 243 was not required. WEP

967
15. Findings

During examination of safety-related structural welds in Groups D
through L and Groups 252, and 254, the DOE/WEP identified a number of
weld deviations, including field weld configurations, that did not
meet the applicable drawings and that required engineering eva'uation
to establish acceptability. However, all deviant components
identified have been determined by the TVA to be suitable for service,
with the exception of some weld deviations in Group E. As indicatedin the closure statements for Groups 252, 254, D, and F througn L, the

DOE/WEP has concurred with tlhse suitability-for-service analyses and
determined that the associated components meet the applicable
construction codes.

Additionally, all components associated with Groups D-through L, and
Groups 252 and 254, were determined to have no generic problems
(References 7.3 through 7.12).

Group E had various deviations that required engineering analysis to
determine acceptability. Some of the components involved were found
to be unsuitab'e for service. The components that are unsuitable for
service will be corrected by TVA corrective action.

6. Conclusions

The DOEiWiP has confirmed that there are some cases of field weld
configuration that do rat meet the applicable drawings. However, the
DiDE/WEP concludes that the welds evwiuated for Group 243 will be in
compliance with the applicable Final S41e ty Analysis Report (FSAR)
construction code upon completion of TVA-committed corrective action. DRR
Iiwere are no generic problems associated wit1. the unsampled WEP
population. Therefore, the DOE/WEP concluees with a high degree of 967
confidence, per Nuclear Construction Issues Group document NCIG-02,
that the unsampled components within the iopulations containing
safety-related structural welds also meet the applicable FSAR
construction code.

7. ReFe ences

7.1 Tennessee Valley Authority (TVA) Nonconforming Condition
Reports, 2375R, 3001R1, 3523R, and the Nuclair Regulatory
Commission (NRC) Enforcement Item WBRD-90/81-75.
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7.2 WEP Assessment Plan No. ?43, "Review Structural and
Miscellaneous Features for Field Configuration Versus
Drawings," Rev. 2, September 28, 1987.

7.3 "Generic Problem Analysis of
Group D," Inspection Results
Rev. 1, P.ugust 13, 197.-

7.4 "Generic Problem Analysis of
Group E," Inspection Results
Rev. 0, August 19, 1987-.

7.5 "Generic Problem Analysis of
Group F," Inspection Results
Rev. 0, June Z4, IgV1.

7.6 "Generic Problem Analysis of
Group G," jfletion esults
Rev. 0, July I01, 987Y.

7.7 "Generic Problem Analysis of
Group H," Inspection Results
Rev. 1, August 25, 1987.

7.8 "Generic Problem Analysis of
Group 1," Inspectiom Results
Rev. 2, August 14, 1981.

Applicable

Weld Examination Results from
and Data Analysis Summary Report.

Weld Examination Results from
and Data Analysis Summary Report,

Weld Examination Results from
and Data Analysis Summary Report,

Weld Examination Results from
and Data Analysis Summary Report,

Weld Examination Results from
and Data Analysis Summary Report,

Weld Examination Results from
and Data Analysis Suimmary Report,

7.9 "Generic Problem Analysis of Weld Examination Results from
Group J, 202, and 225, Insection Results and Data Analysis
Suwary Report, Rev. I, August Z4, 1987.

7.10 "Generic Problem Analysis of Weld Examination Results from
Group K, L. and 219," Inspection Results and Data Anasis
Smarny Renort, Rev. 0, August 10, 1987.

7.11 "Generic Problem Analysis of Weld Examination Results from
Group 252," Inspection Results and Data Analysis S ary Report',
Rev. 1, August 2T, 1187.

7.12 "Generic Problem Analysis of Weld Examination Results from
Group 254," Inspection Results and Data Analysis Sunmar Report,
Rev. 0, Augu-st , 1998.
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this page and on
3.1.10 for specific

5. Findings
6. Conclusions
7. References

1. En!loyee Concern(s)/Quality Indicator(s) (Reference 7.1)

Tennessee Valley Authority (TVA) Nonconforming Condition Reports
(NCRs) 2013, 2134, 2191, 2196, 2344, 2999R1, 3101, 3104, 3133, 3134,
3139, 3179, 3244, 3377, 3385, 3456, 3468, 3548, 3593, 3613, 3621,
3645, 3654, 3732R1, 5384R2, 5452, 5459R1, 5580, 5613, 5788, and 5808.

2. Characterization of Issue

The NCRs listed above in Section 1 identified the following:

a. Incomplete documentation

b. Lost documentatIoo

c. Insufficient documentation.

The DOpartment of Energy/Weld Evaluation Project (DOE/WEP) was
concerned that other safety-related welds throughout the TVA Watts Bar
NucleAr Plant Unit I (WBNP-1) may also be inadequately documented.

3. Summar

The issues for which the group was formed were resolved by
inspection/examinatlon, engineering analysis, document review, and
engineering evaluation.
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Report 1 1

4. Evaluation Methodology

The Department of Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plan No. 244 (Reference 7.2) was developed to perform a document
review of the welds in this group. The nature of th• listed quality
indicators was most appropriately addressed by a general plant
examination of weld documentation on safety-related welds. The
results of these examinations were analyzed to determine if any
further action was required. DRRWER

In accordance with the assessment plan for Group 244, the DOE/WEP used 968
the examination results of the components indicated in the closure
statements of WEP Groups A, B, D, E, F, G, H, I, J, K, L, 252, and
254. The results from these groups were satisfactory to resolve
Group 244, because the populations of these groups included
safety-related welds. Therefore, a separate sample for Group 244 was
not required.

5. Findings

During the examination, a document review was performed on
safety-related welds in Groups A, B, D through L, 252, and 254.
During this evaluation, a review of the associated weld records was
performed to verify compliance to code requirements.

Of the 1138 documentation packages associated with the components
reviewed, 1091 of the documentation packages were in compliance with
code requirements; and 47 of the documentation packages were
identified as having incomplete/missing documentation. These
deviations were forwarded to the TVA for resolution, in accordance
with Reference 7.3.

6. Conclusions

The OGE/WEP concludes that the TVA program to document and maintain
weld-related records Is in compliance with the applicable Final Safety
Analysis Report (FSAR) construction code.

7. References

7.1 Nonconforming Condition Reports (NCRs) 2013, 2134, 2191, 21%,
2344, 2999R1, 3101, 3104, 3133, 3134, 3139, 3179, 3244, 3377,
3385, 3456, 3468, 3548, 3593, 3613, 3621, 3645, 3654, 3732R1,
5384R2, 5452, 5459RI, 5580, 5613, 5788, and 5808.
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Closure DOCUMENTATION
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7.2 WEP Assessment Plan No. 244, "Insufficient, Lost, Incomplete
Documentation," Rev. 2, September 28, 1987.

7.3 F. E. Laurent TVA memorandum to F. C. Fogarty, "Watts Bar
Nuclear Plant-- Incomplete or Missing Documentation,"
T25 870311 882, March 11, 1987.
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Address the following items in the space remaining on this page and on
additional pages as needed (see Standard Practice WEP 3.1.10 for specific
Instructions).

1. Employee Concern(s)/Quallty Indicator(s) 5. Findings2. Characterization of Issue 6. Conclusions
3. Summary 7. References
4. Evaluation Methodologry

1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)
Employee Concerns IN-85-887-001, WI-85-041-003, EX-85-076-001,

IN-86-019-003, and WI-85-030-004.

2. Characterization of Issue

in early 1981, the Tennessee Valley Authority (TVA) Construction
Department at Watts Bar Nuclear Plant Unit I (WBNP-l) idengtified a
problem with the quality of welds on structural components fabricated
and installed per American Welding Society (AWS) Dl.1 requirements.
The Construction Department requested that the TVA Engineering Design
(ENDES) organization perform an engineering evaluation to determine if
the acceptance criteria could be modified to prevent what they
believed to be unnecessary rework. The ENDES evaluation included a
sampling reinspection program and ultimately resulted in issuing two
separate weld acceptance criteria for AWS welds/components. In
February 198•, ENDES established two different acceptance criteria:
one for welds/components made prior to February 1, 1981; and one for
welds/components made subsequent to February 13, 1981. Both criteria
were incorporated into TVA pricedures and employees were instructed to
use them.

The five employee concerns listed in Section I are all related to the
ENDES evaluation of the AWS DI.1 welds and the application of the
evaluation and developed acceptance criteria to electrical supports
fabricated prior to February 13, 1981. The employee concerns
identified the following perceived problems.
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a. Cable tray supports included in the sample inspection program
were not evaluated for groove weld quality.

b. Weld records generated during the sample inspections may have
been falsified, because the employee was told by other employees
that the sampling of welds may not have been performed as
reported.

c. Welds identified for inclusion in the sample inspection were
reworked prior to performing the inspection, which would result
in an improper conclusion.

d. Inspectors directed to buy off welds on cable trays made prior to
February 1981 without additional inspection. Implied supports
may not have been inspected at all.

e. Conduit supports had been inspected and accepted in the past that
would not meet current acceptance criteria (any support inspected
before mid-1984).

3. Summary

The issue for which the group was formed was resolved by
inspection/examination, document review, engineering analysis, and
engineering evaluation.

4. Evaluatio Methodology

The Department of Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plan No. 246 (Reference 7.2) was developed to evaluate the welds in
this group. The nature of the listed employee concerns was most DRR
appropriately addressed by a general plant examination for weld WEP
quality. The results of these examinations were analyzed to determine 969
if any further action was required.

In accordance with the assessment plan for Group 246, the DOE/WEP used
the examination results of the components indicated in the closure
statement of WEP Group J. The results from this group were
satisfactory to resolve Group 246, because the population of Group J
included all safety-related electrical supports installed prior to
February 13, 1981. Therefore, a separate sample for Group 246 was not
required.
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5. Findings

During examination of safety-related civil structural welds in
Group J, the DOE/WEP identified a number of weld deviations which
required engineering analysis to determine acceptability. However,
all deviant components identified have been determined by TVA to be
suitable for service. As indicated in the closure statement for
Group J, the OOE/WEP has concurred with these suitability-for-service
analyses and determined that the associated components meet the
applicable construction codes.

Additionally, all components associated with Group J, were determined
to have no generic problems and no ddditional sa~oling was required
(Reference 7.3).

6. Conclusions

The issues identified in the employee concerns could not be
confirmed. The DOE/WEP concludes that the population of components of I DRR
safety-related electrical support welds fabricated and installed prior WEP
to February 13, 1981 are in compliance with the applicable Final 969
Safety Analysis Report (FSAR) construction code. There are no generic
problems associated with the unsampled populatlon. Therefore, the
DOE/WEP concludes with a high degree of confidence, per Nuclear
Construction Issues Group document NCIG-02, that the unsampled
components within the boundary of this group are in compliance with
the applicable FSAR construction code.

7. References

7.1 Employee Concerns IN-85-887-001, WI-85-041-003, EX-85-076-001,
IN-86-019-003, and WI-85-030-004.

7.2 WEP Assessment Plan No. 246, "Electrical Supports Fabricated
Prior to February 13, 1981," Rev. 2, August 5, 1987.

7.3 "Generic Problem Analysis of Weld Examination Results From
Group J, 202. and 225," Inspection Results and Data Analysis
Sumary Report, Rev. 1, August 19, 1987.
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Address the following items In the space remaining on this page and on
additionai pages as needed (see Standard Practice WEP 3.1.10 for specific
Instructions).

1. Employee Concern(s)/Quality Indicator(s) 5. Findings
2. Characterization of Issue 6. Conclusions
3. Summary 7. References
4. Evaluatto., Methodology

7. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Employee Concerns WI-85-013-001, IN-85-868-002, and PH-85-032-OOl.

2. Characterizaticn of Issue

Employee Concerns WI-85-013-OOl, IN-85-868-002, and PH-85-032-001
identified the following: DRP

wE P
a. Employees utilized to perform the inspections on cabie tray and 970

conduit supports and miscellaneous steel per the random sampling
plan resulting from Nonconforming Condition Report (NCR) 2375
(Reference 7.2) were not qualified or certified to make the
judgmental decisions required pertaining to acceptable or rework
welds.

b. Concerned individual (CI) stated that welds in Control Building
on structural steel were bought off on a weld sample basis and
were not good.

C. The subject was the sampling programs for the Tennessee Valley
Authority (TYA) Watts Bar Nuclear Plant Unit I (WBNP-l)
structural welds for supports as a result of NCR's. The basis
for selecting the sample and representative sampling were
questioned. The CI stated this as a generic concern.

Additional information requests failed to produce further information
or clarifications from the Quality Technology Company (QTC).
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The employee concerns listed above imply that welds were bought off
based upon sample inspection and therefore imply that bad welds may
still exist.

The referenced sample plan was for a TVA reinspection. Department of
Energy/Weld Evaluation Project (DOE/WEP) did not evaluate the sample
plan or its application. DOE/WEP chose to evaluate weld quality
without reference to the TVA plan or TVA reinspection results but
rather using the DOE/WEP sampling plan and results. TVA is answering
allegations pertaining to the sample plan in the investigation of
their QA Subcategory 80407 (Reference 7.3). Therefore, the WEP
evaluation was directed toward the potential for defective civil
structural welds.

3. Summary

The issue for which the group was formed was resolved by
inspection/examination, document review, engineering analysis, and
engineering evaluation.

4. Evaluation Methodolog,

The DOE/WEP Assessment Plan No. 247 (Reference 7.4) was developed to
evaluate the welds in this group. Within the DOE/WEP's scope of work,
the nature of the listed employee concerns was most appropriately DRR
addressed by a general plant examination for weld quality for the type WEP
of components addressed in the employee concerns. The result of these 970
examinations were analyzed to determine if any further actior was
required.

In accordance with the assessment plan for Group 247, the examination
results of the components of WEP Groups E, J, 252, and 254 were
satisfactory to resolve Group 247. Therefore, a separate samiple for
Specit! Group 247 was not required.

5. Findings

Duri;,. examination of safety-related electrical supports and clvii
structural welds in Groups E, J, 252, and 254, the DOE/WEP identified
weld deviatio-s which require engineering evaluation to establish
acceptakility. However, all deiiant components identified have been
determined by TVA to be suitable for service, with certain specific
exceptions in Group E. As indicated in the closure statement for
group E, the DOE/WEP has concurred with these suitability-for-service
analyses and determined that the associated components are in
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compliance with the applicable construction codes with certain
exceptions. All the exceptions are covered by TVA corrective action
plan which commits to bringing those components in compliance with the
applicable construction codes.

Additionally, all components associated with Group E, J, 252, and 254 DRR
were determined to have no generic problems (References 7.5 WEPthrough 7.8). 

970

6. Conclusions

The issues identified by the employee concerns were not confirmed to
have had an Impact upon weld quality. The DOE/WE? has a high degree
of confidence that the safety-related electrical support and civil
structural welds installed prior to February 13, 1981, that were
evaluated in this group, will be in compliance with the applicable
Final Safety Analysis Report (FSAR) construction code upon completion
of TVA-comitted corrective action. There are no generic problems
associated with the unsampled population. Therefore, the DOE/WEP
concludes with a high degree of confidence, per Nucleer Construction
Issues Group document NCIG-02, that the unsaweled components within
the boundary of this group also meet the applicable FSAR construction
code.

7. References

7.1 Employee Concerns WI-85,013-001, IN-85-868-002, and
PH-85-032-OOl.

7.2 TVA Nonconforming Condition Report 2375 Rev. 0.

7.3 TYA QA Subcatogory 80407.

7.4 WP Asiessment Plan No. 247, 'Civil Structures and Miscellaneous
Steel Installed Pr';or to February 13, 1981,1 Rev. 3,
November 25, 1987.

7.5 'Generic Problem Analysis of Weld Examination Results from
Group E, Inspection Results and Data Analysis Summary Report,
Rev. 0, July 8, 1987.

7.6 'Generic Problem Analysis of Weld EAagination Results from
Groupi J, 202, and 225, ins ecton Results an6 Data Analysis
Summary Report, Rev 7, Augu2, 7.
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7.7 "Generic Problem Analysis of Weld Examination Results from
Group 252,' Inspection Results and Data Analysis Summary Report,
Rev O, Augus=,,IMT.

7.8 "Generic Problem Analysis of Weld Examination Results from
Group 254,' Inspection Results and Data Analysis Suw.iary Report,
Rev. 0, August 4, 1987.
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Address the following Items in the space remaining on this page and on
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instructlons).

Employee Concern(s)/Quality Indicator(s)
Characterization of Issue
Summary
Evaluation Methodology

Findings
Conclusions
References

IL Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Employee Concern WI-85-029-002.

t2. Ch.racterization of Issue

The employee concern stated the American Welding Society (AWS) weld
inspection deficienc'es for instrumentation supports at the Tennessee
Valley Autherity (TVA) Watts Bar Nuclear Plant Unit 1 (WBNP-1) have
n•t been addressed; sample reinspection programs for other structural
welds (pipe hangei-s, cable tray and conduit supports, etc.) did not
address instrument 3upport welds installed during the same
phase/period of construction.

3. Summnary

The issue for hich the group Yjas formed was resolved by
inspectlon/exw1ination, document review, engineering analysis, and
engineering evaluation.

4. Evaluation Methdoldo2y

The Department (f Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plan No. 248 (Ref,-rence 7.2) was developed to evaldate the welds in
this group.

In accordance with the assessment plan for Group 248, the DOE/WEP used
the examination results of the components indicated in the closure
statements of the DOE/WEP Groups G and H. The DOEiWEP Groups G and Hcomprised all instrument supports fabricatea and installed by the
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TVA. The results from these groups were satisfactory to resolve DRR
Group 248, because the populations had the same boundaries. WEP
Therefore, a separate sample for Group 248 was not required. 971

5. Findings

During examination of safety-related instrum,'nt supports in Groups G
and H, the DOE/WEP identified conditions that required engineering
analysis to establish acceptability. However, all deviant components
identified have been determined by the TVA to be suitable for
service. As indirated in the DOE/WEP closure statements for Groups G,
and H, the DOE/WEP has concurred with these suitability-for-service
analyses and determined that the associated components meet the
applicable construction codes.

Additionally, all components associated with GroL's C w.id H were
determined to have no generic problems and no additional sampling was
required (References 7.3 and 7.4).

6. L6,.clusions

T..e issues of weld deficiencies an? non-inclusion uf instrument
supports in re-inspection programs identified in the employee concern
were confirmed. However, the DOE/WEP concludes that the w:lds
evaluated in Group 248 are in compliance with the applicable Final
Safety Analysis Report (FSAR) construction code. There are no generic
problems associated with the unsampled populatien. Therefore, the
DOE/WEP concludes with a high degree of confidence that the unsampled
components within the boundary of this group containing
instrumentation support welds also meet the applicable FSAR DRR
construction code. WEP

971
7. References

7.1 Employee Concern WI-85-029-002.

7.2 WEP Assessment Plan No. 248, "Weld Inspection Deficiencies for
Instrument Supports," Rev. 2, July 28, 1987.

7.3 "Generic Problem Analysis of Weld Examination Results from
Group G," Insetion Results and Data Analysis Sumary Report,
Rev. 0, July l0, 1981.

7.4 "Generic Problem Analysis of Weld Examination Results from
Group H," Insection Results and Data Analysis Sunmarl Reort,
Rev. 1, August 25, 1997.
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Characterization of Issue
Summary
Evaluation Nethodclogy

Findings

Conclusions
References

1. E~ployee Concern(s)/Quality Indicator(s)

Not applicable.

2. Characterization of Issue

During evaluation of tne welds randomly selected for General Groups A
and B, the Department of Energy/Weld Evaluation Project (DOE/WEP)
identified radiographic film that exhibited indications that would not
meet The American Society of Mechanical Engineers (ASME) Boiler and
Pressure Code acceptance criteria. Additionally, several of the
radiographic film were questionable because ef geometric unsharpness.
To determine the extent of the problems and further isolate a probable
cause, the DOE/Wf.P elected to evaluate a population of welds that
contained only wclds requiring radiographic examination. Groups 249,
253, and 258 wre formed to address potential problems of
radiographic film interpretation at the Tennessee Valley Authority
(TVA) Watts Bar Nuclear Plant Unit 1 (WBNP-l). This effort was
initiated prior to determining the need for an expansion (Group 1000),
but ws later identified as Expansion Group 253. While performing
this evaiuation, the DOE/WEP discovered additional indications and
unsatisfactory fi!m quality. The probable cause of the undetected
indications and film was attributed to a particular film interprecer.
Expansion Group 249 was formed to evaluate all film interpreted by tre
subject interpreter. Upon completing the evaluation of welds/film
selected for Groups 253 and 249, only 1270 film remained. The DOE/WEP
recommended, and the TVA ag med, that the remainder of the
TVA-generated f4im should be reviewed. Expansion Group 258 was forriei
for that purpose.
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3. Summary

The issues for which these groups were formed were evaluated by
inspection/examination, engineering evaluation, and document review,
and will be resolved upon completion of the TVA committed corrective DRR
action. WEP

972
4. Evaluation Methodology

The DOE/WEP Assessment Plan Nos. 249, 253, and 258 (References 7.1,
7.2, and 7.3) were developed to evaluate the welds in these groups.
The combined boundaries of the subject groups included 100% of the TVA
made radiographs. For evaluation of the geometric unsharpness issue,
the welds selected for Gruup 253 were physically measured. The
geometric unsharpness issue was resolved during the evaluation of this

roup and the requirements for physical measurement were discontinued
Rkference 7.1). The remainder of the evaluation requirements for the

subject groups were the same. The original TVA film w*s interpreted,
in accordance with Standard Practice (SP) WEP 3.2.6 (Reference 7.5).
In accordance with the assessment plans for Groups 249, 253, and 258,
the film acceptance or rejection was as follows: DRR

WEP
a. Accepted as is, 972

b. Rejectable due to discontinuities beyond code acceptance
standards,

c. Uninterpretable for the following reasons:

(1) sensitivity

(2) density

(3) quality of film

(4) artifacts making interpretation impossible

(5) film missing.

5. Find i ngs

In evaluation of the three subject groups, the DOE/WEP reviewed
radiographs for 3064 welds. Of the radiographs (welds) reviewed,
289 had one or more conditions that were interpreted by the DOE/WEP as DRR
not meeting code requirements: 233 of these were for indications WEP
beyond code acceptance standards and 56 were for film artifacts and/or 972
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problems with radiographic technique not associated with in-field cudf
deviant conditions. The quality of film associated with each group,
and the number of deviant conditions was as follows:

Group 253--104 films reviewed, 21 films found unacceptable

Group 249--1690 films reviewed, 172 films found unacceptable

Group 258--1270 films reviewed, 96 films found unacceptable.

All conditions were identified on DOE/WEP Examination Package related DRR
Deviation Reports for each group. WEP

The reported conditions from each group were transferred from 972
deviation reports to corrective action deviation reports
(Reference 7.6, 7.7, and 7.8) which were resolved by a TVA corrective
action plan (Reference 7.9). T.'* corrective action plan has been
reviewed and approved by the DOE/WEP (Reference 7.10).

6. Conclusions

The DOE/WEP concludes that the welds evaluated in this group will meet
the applicable Final Safety Analysis Repo-t (FSAR) construction code
upon completion of the TVA-committed corrective action.

7. References

7., WEP Assessment Plan No. 253, "Review of Tennessee Valley
Authority (TVA) Radiographic Film (EX-SPL-5)," Rev. 1,
March 2, 1987.

7.2 WEP Assessment Plan No. 249, "TVA Radiographic Film
Interpretation (EX-SPL-I)," Rev. 0, September 10, 1986.

7.3 WEP Assessment Plan No. 258, "TVA Radiographic Film
Interpretation (EX-SPL-1O)," Rev. 1, December 24, 198b.

7.4 William S. Burkle letter to K. G. Therp, "Final Repcrt,
Radiographic Film Review, Groups A, B, and 1000," August 20, 1986.

7.5 Standard Practice WEP 3.2.6, "Radiographic Examination Methods
and Acceptance Criteria," Rev. 0, August 9, 1986.

7.6 DOE/WEP Corrective Action Deviation Repr-t, CAOR 253.
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7.7 DOE/WEP Corrective Action Deviation Report, CADR 249.

7.8 DOE/WEP Corrective Action Deviation Report, CADR 258.

7.9 TVA Corrective Action Plan Summary, "RT Review, Population A, B,
034, 210, 249, 253, and 258, Rev. 1, June 4, 1987.

7.10 WEP Corrective Action Plan Summary Sheet, WEP Group A, B, 034,
210, 249, 253, and 258.
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this page and on
3.1.10 for specific

5. Findings
6. Conclusions
7. References

1. Employee Concern(s)/Quality Indicator(s)

Department of Energy/Weld Evaluation Project (DOE/WEP) Homogeneous
Special Group 252 (EX-SPL-4) as identified in Reference 7.1.

2. Characterization of Issue

This group was formed to assess the quality of mechanical
equipment/support welds in a population that had not been included in
other DOE/WEP general groups at the Tennessee Valley Authority (TVA)
Watts Bar Nuclear Plant Unit I (WBNP-I).

The, issue for which the gr.up was forried was resolved by
inspection/examination and engineering ana'ysis.

4. Evaluation Met hodolo~•

As called for in the dssessment plan (Reference 7.2), a representative
sample was extracted from the groups population pc-r Standard Practice
(SP) WEP 3.1.6, 'Identifying Random Saniples Fr;Yn Hcm*eneuus Groups,"
and a !00% visual Lxamination of the selected welds was performed.
The individual atzributes!characteristips considered were identified
in SP WEP 3.2.3, "'isual Examination Methods and Acceptan-e
Criteria." WEP Form 305, "Nuclear Construction Issues Group (NCIG)-QI
Checklist" was used for Anierican Welding Society (AWS) 01.2-74 weids
and WEP Forn 302, "Visual Examination Record for ASME/AtS welds," was
used for any knerican Society of Kechanical Engiieers (ASME)/Perican
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National Standards Institute (ANSI) welds that were selected. Any DRR
post-weld nondestructive examination that was performed on the WEP
original welds (Reference 7.2) was repeated. 973

Findings

A review of the DOE/WEP examination packages (consisting of
29 components) of the ASME mechanical equipment revealed that there
were no deviant attributes found.

A review of the DOE/WEF examination packages (consisting of
25 components) of the mechav.i:al equipment supports, welded to the
requirements of AWS Dl.1-74, revealed that 21 components had welds
with deviant attributes that required engineering analysis to
determine acceptability. Reference 7.3 provides deviation details.

The TVA performed a suitability for service (SFS) analysis for the
deviant attributes listed in Weld Deviation Reports (Wb)Rs) for
Group 252 and determined that the weids met all appropriate design
criteria. The GOE/WEP concurred with the TVA's analysis
(Reference 7.4) in accordance with Standard Practice (SP) WEP 3.3.1,
"Suitability for Service Evaluation Review," (Reference 7.5).

A generic problon analysis (GPA) of weld examination results from
Group 252 (Reff ..nce 7.6) was performed and the conclusion established
that there are no generic problems in accordance with SP WEP 3.3.2
Paragraph 2.1.3 (Reference 7.7). Therefore, no additional sampling or
reboLLnding was required.

5. Conclusions

The DOE/WEP concludes that the welds evaluateu in this group meet the
applicable Final Safety Analysis Report (FSAR) construction codes.
There are no generic problems associated with the uns~arled
population. Therefore, the DOE/WEP concludes with a high degree of
confidence, per NCIG-02, that the unsampled components within the
group boundaries also meet the applicable FSAR construction code.

7. References

7.1 Master Listing and Status of WEP Identified Homogeneous Groups,
EG&G Weld Evaluation Project Docume,'t 0851A, June 24, 1987.

7.2 WEP AssessmenL Plan No. 252 "Mechanical Equipment and Related
Support V..ios," Rev. 1, October 16, 1986.
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7.3 WEP Group 252 Inspection Data Report on Weld Evaluation Project,
INS 101-RI, August 10, 1987, and Inspection Results, INS O08-RO,
August 10, 1987.

7.4 WEP Suitability For Service Review Summary Sheet, Analysis
Package WDR 252-0036 REV. 0 (and Subsequent Packages For
Group 252).

7.5 Standard Practice WEP 3.3.1, "Suitability-For-Service Evaluation
Review," Rev. 8, June 8, 1987.

7.6 "Generic Problem Analysis of Weld Examination Results From
Group 252, Inspection Results and Data Analysis Sunmmary Report,
Rev. 0, August 3, 1981.

7.7 Standard Practice WEP 3.3.2, "Root Cause and Generic Problem
Evaluation," Rev. 7, March 17, 1987.

0143C
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instructions).

Employee Concern(s)/'Quality Indicator(s)
Characterization of Issue
Summary
Evaluation Methodology

Findings
Conclusions
References

1. Employee Concern(s)/Quality Indicator(s)

Not applicable.

2. Characterization of Issue

Group 254 was formed to assess the quality of welds in electrical
equipment and supports in a population that had not been included in
other Department of Ener•y/Weld Evaluation Project (DOE/WEP) general
groups at the Tennessee Valley Authority (TVA) Watts Bar Nuclear Plant
Unit 1 (WBNP-l).

Group 266 was formed to evaluate potential problems identified from
performing a generic problem analysis of aeviant welds in Group 254,
per Standard Practice (SP) WEP 3.3.2 (Reference 7.1).

3. 5!
The issues for which these groups were formed were resolved by
inspection/examlnation, document review, and engineering analysis.

4. Evaluation Methodology

The OOE/WEP Assessment Plans for Greups 254 and ^o6 (References 7.2
and 7.3) were developed to perform an evaluation -n electrical
equipment and support welds in these groups.

In accordance with Assessment Plan No. 254, a 100% visual examination
was performed on ielected welds per SP WEP 3.2.3 (Reference 7.4). in
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taccordance with the Assessment-Plan No. 266, the attibutes examined
for Group 266 were weld size, length and location, and profile based
on the data analysis report, "Generic Problem Analysis of Weld
Examination Results from Group 254" (Reference 7.5). Nonconforminq
conditions identified were reported in accordance with SP WEP 3.2.2
(Reference 7.6).

5. Findings

The DOE/WEP examinations were performed on the representative sample
of 64 components (385 welds) from the total population of Group 254,
and the following determinations were made (Reference 7.7):

a. Thirty components (144 welds) were documented as acceptable
without further evaluation.

b. Thirty-four components (146 welds out of a total of 241 welds)
were documented as having one or more deviations that required
engineering analysis to determine acceptability. The TVA
performed suitability-for-service analyses (SFSA) for all deviant
welds and determined that these welds are in compliance with the
applicable code. The DOE/WEP reviewed the analyses, in
accordance with ,P WEP 3.3.1 (Reference 7.8), and concurred with
the TVA SFSA (RL 'rence 7.9).

c. Examination Packages 254-59 and 254-688 (thrpe welds) were
documented as having discontinuities that required
characterization, in accordance with SP WEP 3.2.16
(Reference 7.10). The weld discontinuities were characterized
and were acceptable.

d. The DOE/WEP identified potential problems when performing a
generic problem analysis of the deviant welds in Group 254 per SP
WEP 3.3.2, and determined that a sample expansl-n was needed.

The DOE/WEP examinations were performed on the representative sample
of 30 components (171 welds) from the total population for Group 266
and the following determinations were made (Reference 7.11):

a. Eight components (41 welds) were acceptable without further
evaluation.

b. Twenty-two components (10P welds out of a total of 130 welds)
were documented as having one or more deviations that required
engineering analysis to determine acceptability.
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The VA peror iT Ttab--TT•Ityfor-service analyses (SWS 7 or aTT
deviant welds and determined that these welds are in compliance
with the applicable code. The DOE/WEP reviewed the analyses, in
accordance with SP WEP 3.3.1 (Reference 7.8), and concurred with
the TVA SFSA (Reference 7.9).

Group 254, from whose population Group 266 was formed, was determined DRR
to have no generic problems (Reference 7.12). Therefore, additional WEP
sa•ipling or rebounding was not required. 974

6. Conclusions

The DOE/WEP concludes the welds evaluated in this group meet the
applicable Final Safety Analysis Report (FSAR) construction code.
There are no generic problems associated with the unsampled
population. Therefore, the DOE/WEP concludes with a high degree of
confidence, per Nuclear Construction Issues Group document NCIG-02,
that the unsampled components within the group boundaries also meet
the applicable FSAR construction code.

7. References

7.1 Standard Practice WEP 3.3.2, "Root Cause and Generic Problem
Evaluation." Rev. 7, March 17, 1987.

7.2 WEP Assessment Plan No. 254, "Electrical Equipment and Support
Welds," Rev. 1, October 31, 1986.

7.3 WEP Assessment Plan No. 266, "Electrical Equipment and Support
Welds Utilizing Tube Steel for Bracing and Supporting Cable
Trays,' Rev. 0, May 22, 1987.

7.4 Standard Practice WEP 3.2.3, "Visual Examination Method and
Acceptance Criteria," Rev. 18, June 2, 1987.

7.5 Gneric Problem An3lysis of Weld Examination Results from
Group 254,' Inspection Results and Data Analysis Report, Rev. 0,
August 4, 1987.

7.6 Standard Practice WEP 3.2.2, "Reporting Deviations to TVA,"
Rev. 7, November 17, 1986. DRR

•FP
7.7 WEP Group 254 Inspection Data Report on Weld Evaluation Project, 974

INS lOl-Rl, Augus4 M, 1987, a nd Inspection Results, INS O0W-RO,
August 13, 1987.

¶1 16i



;rorm, iEQ 320a
Pev 12 /8

WEP
Closure

Statement

Evaluation
Report

SPECIAL GROUP CLOSURE

ELECTRICAL EQUIPMENT AND SUPPORT
WELDS

EX-SPL-6 and
WEP GROUP IDENTIFIER EX-SPL-18

Page 4 of 4

Date 11/16/87
Revi s i -0 -n-- --

2M and
WEP Group No 266

Standard practice WEP 3.3.1, " uitabi lity-for-Servie-
Review," Rev. 8, June 8, 1987.

Evaluation

7.9 TVA Suitability for Service Analyses and WEP Suitability for
Service Review Summary Sheets for Groups 254 and 266.

7.10 Standard Practice WEP 3.2.16, "Surface Conditioning and
Characterizing Weld/Hardware Discrepancies," August 25, 1986.

7.11 Group 266 Inspection Data Report On Weid Evaluation Project,
INS 101-RI, August 13, 198I7 and InspectTon Results, INSM8-RO,
August 13, 1987.

-.12 "Generic Problem Analysis of Weld Examination Results from
Group 266," Inspection Results and Data Analysis Report, Rev. 1,
August 27, 138T.
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instructions).

Employee Concern(s)/Quality Indicator(s)
Characterization of Issue
Summary
Evaluation Methodology

5. Findings
S. Conclusions
7. References

1. Employee Concern(s)/Quality Indicator(s)

Department of Energy/Weld Evaluation Project (DOE/WrP) HomogeneosSpecial Group 257 (EX-SPL-4) as identified in Reference 7.1.

2. Characterization of Issue

Group 237 was formed to assess the quhiHty of the subject w•lds in a
population that had not been included it; the WEP general qroups at the
Tennessee Valley Authority (TVA) Watts Ba9 Nuclear Plant Un'i i
(WBNP-l).

3. 5 mar

The issue for hiich the group was formed was reslved by
i n spect i on/exami nat i o n.

4. Evaluation Methodoloqy

The DOE/WEP Assessment Plan for Group 257 (Reference 7.2) ws
developed to evaluate stainless steel plate liner w!ds locit- i,ý tnr.
reactor well area, transfer canal, spent fuel pool, f~oi cask !etdown
area, and fuel cask loading pit.

The assessment plan called for a representative sample (64 welds), is
tounded by the assessment plan, to be inspected per Standard Practice
(SP) WEP 3.1.6, "Identifying Random Samples from Homogeneous Groups."
The selected welas were examined visuallv per SP WEP 3.2.3, "Visual
Examination Methods and Acceptance Criteria* and liquid penetrant
examined per SP WEP 3.2.4, "Liquid Penetrant Examination Methods and
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Acceptance Criteria" (using Appendix A of SP WEP 3.2.4, "Acceptance
Criteria for The Amnerican Society of Mechanical Engineers (ASME)
Section III, ASME Section VTII, and American National Standards
Institute (ANSI) B31.l Weld`)..

5. Findings

The results of inspections revwaled that deviations were found in, or
adjacent to, 23 welds. The "Inspection Data Report" (Reference 7.3)lists type and number of deviations. An engineering analysis by the
Sargent and Lundy determined that the deviant welds will perforn their
intended safety function--maintaining a water-tight boundary. The
stainless steel liner plate welds were fab;icated and inspected by the
TVA using ASME standards, recognizing they were not ASME components.
The DOE/WEP reviewed Sargent and Lundy's analysis, in accordance with
SP WEP 3.3.1 (Reference 7.4), and concurred with their findings that
the components are suitable for service (Reference 7.5).

Further data to support the engineering analysis are:

A. A memo from the TVA to the DOE/WEP states that the purpose of the
liner plates is to provide a seal boundary, and there is no
minimum design required thickness. Tiie basic requirement is that
no punctures or ground areas shall penetrate the full thicknessof the material (Reference 7.6). This information was used for
inspection criteria only.

B. A preoperational leak test conducted by the TVA was acceptable.
Therefore, the surface defects found by the DOE/WEP inspectors
did not penetrate the Full thickness of the weld or liner plates;
therefore the liner plates will function as designed
(Reference 7.7).

C. Authorization and criteria to use when closing deviation reports
(DRs) associated with the arc strikes were given in a letter
(Reference 7.8).

A generic problem analysis for this group (Reference 7.9)
conciuded that none of the weld defects would affect the function
of the pool liner to perform as designed. Also, the generic
problem analysis did not indicate a potential for welds in the
unsampled population to fail during service. No rebounding or
expansion of this group was required.

D-164
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6. Conclusions

The DOE/WEP concludes that the welds evaluated in this group meet the DRP
applicable Final Safety Analysis Report (FSAR) construction code. W-P
There are no generic problems associated with the unsanpied 975population. Therefore, the OOE/WEP concludes with a high degree of
confidence, per Nuclear Construction Issues Group document NCIG-02,
that the uosampled components within the group boundaries also meet
the applicable FSAR construction code.

7. References

7.1 Master LisLing and Status of WEP laentified Homogeneous Grojrs,
EG&G Weld Evaluation Document 08:A, April 17, 1987.

7.2 WEP Assissment Plan No. 257, "Stainless Steel Liner Plat;.
Welds," Rev. 0, October 24, 1986.

7.3 WEP Group 257 Inspection Data Report on Weld Evaluation Priject,
INSIOI-Rl, August 6, 191, ard inspection Result-, TNS008-C,
August 6, 1987.

7.4 Standard P-actice WEP 3.3.1, "Suitability For Sernice Evaluation
Review," Rev. 8, June 8, 1987.

7.5 TVA Suitability for Service Analysis and DOE/WEP Suitloility for
Service Review Summay Sheet for Group 257, Analysis Package
WOR 257-0001 (and subsequent packages for Group 257).

7.6 James Adair mew to R. J. Wade, ¾.uroup 257, Liner Plates Located
Reac'or Well, Transfer Channel, Spertt Fuel Pool," dated
November 17, 1936.

/.7 Prr- ýtional Test 'nstruc*ion W-1O.1A "Spent Fuel Pit Leak
T-.st, March 14, 1,978.

7,8 K. G. Thwrp letter -j R. R. Cjinter, "Closure of Arc Strike
Deviation Report (DRs) ASME/ANSI Conronents," KGT-13-87, EG&G
Tdaho, inc., Feoruary 6, 1987.

7.9 "Generic Problem Analysis of weld Examination Results form
Group 257," inspetion Resu1ts and Data Analysis Summary Report,
Rev. 0, May 7-,
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5. 'indings
6. Conclusions
7. References

1. Erloyee Concern(s)/CQuality indicator-(,1

Not applicable.

Characterization of Issue

Group 264 las formed to assess the quality of the Atnerican Society of
Mechanical Engineers (ASME) Boiler and Pressure Vessel Code,
Secticn III, Class MC welds in a pooulation that had not seen included
in other Department of Energytkeld Evaluation Project (DOE/WEP)
ae-neral groups at the Teinessee Valley Authority (TVA) Watts Bar
Nuclear Plant Jnit I (W8NP-lI.

3. Sj 2

The issue for which the group was formed was evaluated by document
review, inspection/examination, and engineering evaluation 3nd will be
resolved upon coaqrpletion of TVA-coimiitted corrective action.

4. Evaluation Methodology

Th DO)E/WEP Assossment Plan Nc. 264 (Reference 7.1) wds devvloped to
evaluate a sample of 64 conponents selected from the general
population of the A.SMlE Section III. Class MC welds per the
.equirertents of Standard Practice (SP) WEP 3.1.6 (Refervence 7.2) oy
per-forming a 0O0% visual/nondestrmctive examinatlor (NDE) of the
selected welds.

r•
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The individual attributes/, racteristics considered during inspection
of each weld were identified in Appendix A of SP WEP 3.2.3
(Reference 7.3).

If liquid penetrant examination (PT) or magnetic particle examination
(MT) were originally required, the welds were examined by the MT/PT
method per SP WEP 3.2.4 (Reference 7.4) or SP WEP 3.2.5
(Reference 7.5).

5. Findings

The 64 components selected consisted of 68 welds. Of the 68 welds,
31 were acceptable with no deviant attributes; 37 welds had one or
more deviations that required engineering analysis to determine
acceptabiliy-. Four of the 37 welds, examination packages 264-0022,
-0025, -0027, and -0054 were documented as having discontinuities that
required characterization in accordance with SP WEP 3.2.16
(Reference 7.10). The discontinuities were characterized and were
acceptable.

The results of the inspection of Group 264 were reported to the TVA
via a letter from F. C. Fogarty to F. E. Laurent (Reference 7.6).
This included a recommendation to review these welds for proper code
classification (AWS vs ASME). The deviant attributes are listed in
Reference 7.7. The TVA determined from these data that a potential
problem existed and requested DOE/WEP to discontinue further
evaluation of this group. The TVA has provided a corrective action
plan for those deficiencies identified by the DOE/WEP
(Reference 7.8). The corrective action plan will complete the
assessment of all reported weld deviations and make a ýZtermination
regarding the existence of any generic safety related weld problems.
The DOCIWEP has reviewed and concurred with the TVA's corrective
action, in accordance with SP WEP 3.3.3 (Reference 7.9).

6. Conclusions

The DOE/WEP concludes the welds evaluated in this group will be in
corgliance with the applicable Final Safety Analysis Report (FSAR)
constrtiction code, upon completion of TVA-committed corrective action.

7. References

7.1 WEP Assessment Plan No. 264, "ASME Section Ill Class MC (Metal
Containment) welds (EX-SPL-16)," Rev. 1, May 11, 1987.

7.2 Standard Practise WEP 3.1.6, "Identifying Random Samples from

Homogeneous Groups," Rev. 5, October 24, 1986.
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7.3 Standard Practice WEP 3.2.3, "Visual Examination Methods and
Acceptance Criteria," Rev. 18, June 2, 1987.

7.4 Standard Practice WEP 3.2.4, "Liquid Penetrant Examination
Methods and Acceptance Criteria,* Rev. 5, November 17, 1986.

7.5 Standard Practice WEP 3.2.5, "Dry Magnetic Particle Examination
Methods and Acceptance Criteria,' July 25, 1986.

7.6 F. C. Fogarty letter to F. E. Laurent, "Group 264 ASME Class MC
Comp•onents,' FCF-78-87, July 10, 1987.

7.7 WEP Group 264 Inspection Data Re ort on Weld Evaluation Project,
INS l01-RI, Augu 2, 1987, and I__spection Results, INS 008-RO,
August 22, 1987.

7.8 Memorandum F. E. Laurent to F. C. Fogarty, "Resolution/Corrective
Action For Group 264," July 17, 1987, and TVA Corrective Action
Plan Summary for Group 264, October 29, 1987; Tracking
No. REK86103072.

7.9 Standard Practice WEP 3.3.3, "Review of TVA prepared Corrective
Action for WEP Identified Hardware and/or Prograuatic
Deficiencies,' Rev. 4, July 16, 1987.

7.10 Standard Practice WEP 3.2.16, "Surface Conditioning and
Characterizing Weld/Hardware Discrepancies," August 28, 1986.
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additional pages as needed (see Standard Practice WEP 3.1.10 for specific
instructions).

Employee Concern(s)/Quality Indicator(s)
Characterization of Issue
Summary
Evaluation Methodology

1. Employee Concern(s)/Quality Indicator(s)

Not applicable.

2. Characterization of Issue

The purpose of weld reexamination of a general
weld quality in systems, areas, and components
identified by the employee concerns and/or the
review.

group is to determine
that may not have been
quality indicatur

Group A was formed to assess the quality of welds within the following
boundary of the Tennessee Valley Authority (TVA) Watts Bar Nuclear
Plant Unit 1 (WBNP-I): Safety-related American Society of Mechanical
Engineers (ASM) Boiler and Pressure Vessel Code Section III, Class 1,
2, and 3 small bore pipe [2 inch nominal pipe size (NPS) and less] and
instrumentation and control (I&C) tubing/pipe welds fabricated and
installed by TVA.

Group 262, an expansion of Group A, was formed to evaluate the
potential for generic problems thdt were identified during evaluation
of examination data from Group A.

3. Summary

The issues for which these groups were formed were evaluated by
inspection/examination, document re':i..,, and engineering analysis, and
will be resolved upon comple*K:-., of TVA-committed corrective action
and in accordance with Reicrence 7.1.
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4. Evaluation Methodoo

The Depart,;nent of Energy/Weld Evaluation Project kJOE/WEP) Assessment
Plans for Groups A and 262 (References 7.2 and 7.3) were developed to
evaluate a sample of components selected from the total population of
Group A by a random selection process. The multiple sampling plan
described in Nuclear Construction Issues Group document NCIG-02
(Reference 7.4) was Used.

A plant examination of the statistically selected component welds was
performed to determine the acceptability of the population. The
acceptance criteria used was all recreatable visual and nondestructive
examination (NDE) criteria imposed by the applicable engineering
drawings. The evaluation included a review uuF tihe associated wid
records to verify compliance to code requirements.

A random sample was extracted from a specified subset of General
Group A, in accordance with Assessment Plan No. 262. The attributes
considered in the expansion Group 262 welds were cracks and linear
indications.

5. Findings

Sixty-four welds were examined from the total population of Group A
and the following determinations were made (Reference 7.5):

a. Forty of the weld. examined were documented as acceptable and in
compliance with ASME Boiler and Pressure Vessel Code Section I1l,
Division 1 (Referernce 7.6) without further evaluation.

b. One weld (Examination Package A-0041) was identified as deviant
for a geometric unsharpness conditiwi on the radiographic film.
This deviation was discovered during the radiographic film
review. Subsequently, TVA authorized a 100% examination of
radiographic film not previously interpreted by the DOE/WEP. The
radiographic film deviation associated with Group A has been
addressed in Groups 249, 253, and 258. All radiographic film
deviations identified in these groups will be resolved by 3
corrective action plan provided by TVA (Refertnce 7.7). The
DOE/WEP "as concurred with this corrective action plan.

c. The remainini 23 welds were examined and documented as having one
or more deviations that required engineering analysis to
determine acceptability.

p- 1i'
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d. Four of the above 23 welds (Examination Package Numbers: A-0014, DRR
0026, 0065, and 0076) required characterization, in accordance WEP
with Standard Practice WEP 3.2.16 (Reference 7.8), for 928
determination of final acceptance of certain weld attributes.
These 4 welds were characterized and those specific weld
attributes were acceptable.

The TVA performed an engineering analysis, as allowed by code, for
each of the remaining deviant attributes on the 23 welds (identified
above in Paragraph c) and determined that these welds are in
compliance with the ASME boiler and pressure vessel code Sectio, III
and will perform their intended function. The DOE/WEP reviewed and
concurred with the TVA engineering analysis (Reference 7.9).

The TVA notified DOE/WEP of generic implications associated with the
American Society of Mecrio.nical Engineers/American National Standards
Institute (ASME/ANSI) pipe lug welds. This was identified during on
going activities by the TVA at Watts Bar and was unrelated to the
DOE/WEP work scope. The TVA has elected to evaluate 100% of the pipe
lug welds on all safety-related piping systems. The TVA has provided
a corrective action plan for resolving the pipe lug issue. The
DOE/WEP has concurred with this corrective action plan
(Reference 7.10).

An expansion group was formed due to the mandatory code compliance
(MCC) deviation (crack) identified in Examination Package A-0065. As
stated above in Paragraph c, this deviation was characterized and
accepted. The expansion, Special Group 262, consisted of 86 ASME Code
Section III, Class 1 and 2 welds randomly selected (Reference 7.11). IDRR

WEP
A general plant examination was performed in accordance with WEP 928
Assessment Plan Group No. 262. The attributes examined for were
cracks &W linear indications. The examination results of Group 262
are as follows (Reference 7.12):

a. Eighty-three welds were examined and documented as acceptable
without further evaluation.

b. The remaining three welds (Examination Package Numbers:
262-0005, 262-0011, and 262-0124) were examined and documented as
having one or more deviations which required characterization, i-
accordance with Standard Practice WEP 3.2.16, for determination
of final acceptance of certain weld attributes. These three
welds were characterized arid documented as acceptable.
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During evaluation of Group 262, DOE/WEP recommended additional
examinations of 51 welds (Reference 7.13) due to the condition
identified in examination package 262-0124. The basis for these
additional examinations was to further develop the issue of potential
non-safety s'gnificant conditions. The TVA has elected to resolve
this issue in the unsampled populations as indicated in Reference 7.1.

Of the 150 welds evaluated by a review of the associated weld records,
149 documEntation packages were in compliance with code requirements
and 1 of the documentation packages was identified as having
incomplete/missing documentation. These deviations have been
identified to TVA for resolution (Reference 7.14).

6. Conclusions

The DOE/WEP concludes the welds evaluated in these groups will meet
the applicable Final Safety Analysis Report (FSAR) construction code
upon completion of TVA-committed corrective action. With the DRR
exception of the pipe lug welding and the radiographic film issues, WEP
there are no generic problems. It is the opinion of the DOE/WEP that 928
the remaining population may contain a small percentage of non-safety
significant conditions. Based on the inspection results from Group A
and 262, these conditions had no affect on the as constructed
stresses. Therefore, the DOE/WEP concludes with a high degree of
confidence, per NCIG-02, that the unsampled components within the
group boundaries would also meet the applicable FSAR construction code.

7. References

7.1 F. E. Laurent letter to F. C. Fogarty, "Watts Bar Nuclear Plant,
Weld Evaluation Project, Group 262 Expansion Recommendation,"
FEL 87072757, July 27, 1987.

7.2 WEP Assessment Pian Group A, "ASME Section Il1, Class 1, 2, and
3 Small Bore Pipe (2-inch NPS And Less) and I&C Tubing/Pipe
Welds," Rev. 8, January 21, 1987.

7.3 WEP Assessment Plan Group No. 262, "ASME Section Il1, Class 1
and 2, Small Bore Piping (2 int.' NPS and less) Fabricated
Utilizing the Gas Tungsten Arc (GTAW) Welding Process," Rev. 0,
March 26, 1987.

7.4 Nuclear Construction Issues Group, "Sampling Plan for Visual
Reinspection of Welds." NCIG-02, Rev. 0, September 27, 1985.
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1. Employee Concern(s)/Quality Indicator(s)

Not applicable.

2. Characterization of Issue

The purpose of weld reexamination of a general
weld quality in systems, areas, and components
identified by the Employee Concerns and/or the
review.

group is to determine
that may not have been
Quality Indicator

Group B was formed to assess the quality of welds within the following
boundary of the Tennessee Valley Authority (TVA) Watts Bar Nuclear
Plant Unit 1 (WBNP-1): Safety-related American Society of Mechanical
Engineers (ASME) Boiler and Pressure Vessel Code Section III, Class 1,
2, and 3 (TVA Class A, B, C, and D) large bore pipe [2-1/2 inch and
greater nominal pipe size (NPS)] welds fabricated and instilled by TVA.

3. Summary

The issue for which the group was formed was evaluated by
inspection/examination, document review, and engineering analysis, and
will be resolved upon completion of TVA-committed corrective action.

4. Evaluation Methodology

The Department of Energy/Weld E-'luation Project (DOE/WEP) Assessment
Plan for Group B (Reference 7.1) was developed to examine/evaluate a
sample of components selected from the total population of Group B by
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a random selection process. The multiple sampling plan described in
Nuclear Construction Issues Group document NCIG-02 (Reference 7.2) was DRR
used. WEP

929
A plant examination of the statistically selected component welds was
performed to determine the acceptability of the population. The
acceptance criteria used was all recreatable visual examination and
nondestructive examination (NDE) criteria imposed by the applicable
engineering drawings. The evaluation included a review of the
associated weld records to verify compliance to code requirements.

5. Findings

Seventy-four welds were examinpd from the total population of Group B

a. Thirty of the welds examined were documented as acceptable and in
compliance with the ASME Code Section III, Division I
(Reference 7.4) without further evaluation.

b. The remaining 44 welds were documented as having one or more
deviations requiring engineering analysis to determine
acceptability.

c. Seven of the above 44 welds requireJ characterization, in ýDRP
accordance with Standard Practice WEP 3.2.16 (Reference 7.5), for WE
determination of final acceptance of certain weld attributes. C"9
Five welds were characterized and those specific weld attributes
were acceptable. The remaining two welds required further
engineering analysis, for those specific weld attributes, to
determine acceptability.

The 74 welds were evaluated by d review of the associated weld records
and were documented a3 com.tiyinq with code requirements.

During the evaluation of Group B, six welds containing deviations were
discovered during hie r:diographic film review. Consequently, the TVA
authorized a 100% examination of radiographic film, not previously
interpreted by DOE/WEP. The radiographic filim deviations associated
with Group B have been addressed in Expansion Groups 249, 253, and
258. All radiographic film deviations identified in these groups will
be resolved by a ,orrective Action Plan provided by TVA
(Reference 7.6). The DOE/WEP has concurred with this corrective
action plan associated with Group B.
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The TVA performed an engineering analysis for each of the deviant
welds, excluding the radiographic deviations identified above, and
determined that these welds are in compliance with the applicable
code. The DOE/WEP reviewed and concurred with the TVA engineering
analyses (Reference 7.7).

The TVA notified DOE/WEP of generic implications associated with the
ASME/American National Standards Institute (ANSI) pipe lug welds.
This was identified during on going activities by the TVA at Watts BUr
and was unrelated to the DOE/WEP work scupe. The TVA has elected to
evaluate 100% of the pipe lug welds on all safety-related pioifg
systems. The TVA has provided a corrective action pan for resolving
the pipe lug issue. The DOE/WEP has concurred with Lnis currective
action plan asse-idted with Group B 1Refere.cs 7.d.).

The DOE/WEP performed a generir ý;ub'em a alysis or the , Of
Group B. No generic "r., uiets, other th.n ; ip' lug -Idi~ng A•n

radinaraphic film 4-terpretation. wr= id,4tifieJ and s6mple expansion
or rebounding wj! not re•'i f 7

-, " - • .

F Co~nclusions

The rW]i'WEw ýor 'udl the: welds evaiudted in thic , will meet the
app4,,ac e -a_1) fety Araiysis kcurt 3Aý)' construction code upon
comrWetio.. )T rv- itted .,rrective action. With the exception of ýDRR
c.,: p'pe an,-' th- radiographic film issues, there are no IWEP
generic problems associated with the unsampled population. Therefore, 929
DOE/WEP conclude- with a high degree of confidence, per NCIG-02, that
tne unsampled comp7-.ants within the group boundaries also meet the
applicable FSAR construction code.
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August 13, 1987.
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1. Employee Concern(s)/Quality Indicator(s)

Not applicable.

Characterization of Issue

The purpose of weld reexamination of a general
weld quality in systems, areas, and components
identified by the Emrloyee Concerns and/or the
review.

group is to determine
Yhat may riot have been
Quality U•dicwcor

Thc quality of weids within the folln-wing boundary of Watts Bar
Nuclear Plant Unit 1 (WBNP-l) was assessed by statistical evaluation:
Safety-related American National Standards Institute (ANSI) 831.1,
"Power Piping," TVA Classes G, H, M, and N; arG ANSI B31.5,
"Refrigeration Piping," TVA Classes M and N welds fabricated and
installed by Tennessee Vallpy Authority (TVA).

3. _urrmary

Thp io",,l for which the group was formed was evaluated by
inSp.Zion/examinatit.. ar! engineering analysis and tiill be resolved
upon ifmpletior of TvA-.cominitted corrective ýc.iion.

Evaluatior Methodology

The Department of Energy/Weld Evaluatiin Project (DCE/WEP) As essment
Plan for Group C (Reference 7.1) was developed to examinei-valuat2 Q
sample of components selected from the total population of Group C bU
a random selection process. The multipl:' sampling plan describe] in
Nuclear Construction Issues Group (NCIG)-U2 (Reference 7.-) was Used.
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A plant exa;prnation of the statistically selected con-ponenz
performed to det'mine the acceptability of the population.
acceptance criteria used were all recreataboe visual and
nondestructive exarninations (NDE) imposed by the acplicable
engineering drawinyg.

welds
The

5. Findings

One hundred and seven welds were examined f.'oir th• total population of
Group C and the followirng determinations we- made (Reference 7.3):

a. Forty-seven of the welds examl.ned were Irc-umz,7ed e
and in comnplia:ce 8•it •NS_ 8w.I--1973 and ; `31 -
(References 7.4 3- without further evaluation.

b. The remyinirp 60 welds were examined and documented as having one
or more deviations that required engineering analysis to
determive ý-_ceptabi iitv.

c. Five of the above 60 welds (C-0,073, 0074, 0(378, ,0086, and 4009)
oere docuwented as having discontinuities that required
characterization in accordance with 5t.--ndard Practice WEP 3.2.16
(Reference 7.6). The we!d discontinuities were characterize irnd
were acceptable.

TN,, PTA Engineering D-si'n ,,ENDES) organization 0erformed an
engineering anal)sis for each of tne 60 welds noted in r. above. The
analyses established that the co~ionents will perforrr- tneir intended
f.1nction. The DOE/WEP Suitability-For-Service Evaluation Enqineerina
1SSE1) Group reviewed the TVA analyý's and ccncurred th.it t".. devianr
welds are in c•-'1iance with the applcable codes (Reference 7.7).

Prior to completion of WEP Generic Prob1e.n .•-alysis TVA notified
DOE/WEP of the potential generic implicatiors associated with The
American Society of 4echdrncai En-nTeer-s (ASME)/ANSI pipe lug weld
deviations. This was ides.-tified durinq on-goirn activities by thoe Tjý
at Watts Bar and oas unrelated to the D0Ef/wEP *ork scope. They have
elected t- eva. iate 0(JW of t-e pipe lug welds on all safety-related
piping systems. The TVA has provided a corrective action plan for
resolv~n Lthe pine lug issue. The DOE/WEP h,.-s concurred witI tnis
corrective action plan associated with General Group C (Reference .

Thc DOE/WEP performed a generic problem analysis of the reTainder ofGeireral "roup C. No other generic probleis were identified and sam'e

expansion or rebounding was not required (Reference 7.9).

t ____
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6. Conclusions

The DOE/WEP concludes the welds evaluated in this group will me'et the
applicable Finel Safety Analysis Report (FSAR) construction code upon
completion of TVA-committed corrective action. With the exceý'tion of !DRR
pipe lug welding there are no generic problems associated witi the ýWEP
unsampled population. Therefore, DOE/WEP concludes with a hqgh degree 930
of confidence, per NCIG-02, that the unsampled components within the
group boundaries also meet the ;pplicable FSAR construction code,

7. References
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INS 1Ol-i.i (August 13, 1987) and Inspection Results, INS 008-RO
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831.5-1966), 'Refrigeration Pipinq," USA Standard Code for
Pressure Piping, published by American Society of Mechanical
Engineers, 1966.
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Summary
Evaluasion iethodology

Findings

Conclusions

References

1. Employee Concern(sl,'Quality indicator(s)

Not applicable.

2. Characteri zation of Issue

The purpose of weld reexamination of a general
weld quality in systems, areas, and components
identified by the Employee Concerns and/or the,
review.

group is to determine
that may not have been
Quality Indicator

Group D was formed to assess the quality of welds within the followi'0
boundary of the Tennessee Valley Authority (TVA) Watts Bar Nuclear
Plant Unit I (WBNP-l): Safety-related civil welds fabricated and
installed by TVA, subsequent to February 13, 1981.

Group 260, an expansion of Group 0, was formed to evaluate the
potential for generic problems identified durin-l the evaluation of
examination data from Group D.

3. Sunmnary

The issues for which these groups wee formed were resolved by
inspection/examination, engineering analysis, and document review.

4. Evaluation Methodology

The Department of Energy/Weld Evaluation Project (DOE/WEP) AssessMer,
Plans for Group D and 260 (Reference 7.1 and 7.2) were developed tc
evaluate the sample of components ,e1ected from the total popuiatior

-L1cJ

Approved
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of Group D by a randomi selectior, irocess. The multiple sampling plan
described in Nuclear Constructitn Issues Group document NCIG-02
(Reference 7.3) was used.

A plant examination of the statistically selected component welds was
performed to ,etermine the acceptability of the population. The
acceptance criteria used was a visual examination in accordance with
NCIG-O (Reference 7.4) and the applicable engineering drawigs. The
evaluation included a review of the associated weld records to verify
compliance to code requirenhents.

The attributes considered in the visual inspection of Group 260 were
weld size, profile, length and location.

5. Findings

Sixty-seven components, consisting of 923 welds, jere examined from
the total population !' Group D and the following determinations were
made (Reference 7.5'

a. Forty-eigPt , the components examined were 'zcumented as
accepcable itrnout further evaluation.

b. The rema in,ý. 19 ccmtonerits were examined and documented as
having -23 oelds, cut of a total of 525 welds, with one or more
deviations that requireo enqineering analysis to determine
acceptability.

c. )he of the above 123 welds (D-0149) was documented as having
oisc-nt ,uities that required characterization in accordance with
Stdnclard ?ractice WEP 3.?.16 fReference 7.6). The weld
discon-inuities were characterized and were acceptable.

The TVA Enqineering Design $iN[jS) organization performed a
suitabilitý-for-service analysis (SUSA) for each of the deviant
component welds. Their analyses determined that the components wi;I
perform their intended function. The DOE/WEP Suitability for Service
Evaluation Engineering (SSEE) group reviewed the TVA SFSA and
concurred that the deviant welds are in c;•npliance with the applicaoie
•odes (Reference 7.7).

The DOE/WEP performed a Qeneric problem analysis of Gener.l Group D.
C-onsequently, an expansion group was formed to evaluate potential
generic problems identified during evaluation of examination data fr-.-
Group 0 ikeference 7.8).
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The expansion, Special Group 260, consisted of 30 safety-related civil
components (1066 total welds) randomly selected from a bounded subset
of the Group 0 population. A visual examination was perfor-led in
accordance with the assessment plan for Group 260 and the following
determinations were made (Reference 7.9):

a. Fifteen of the components examined were dicumented as acceptable
without further evaluation.

b. The remaining 15 components were examined and documented as
having 138 welds, out of a total of 1011 welds, with one or more
deviations that require engineering analyses to determine
acceptability.

The TVA Encieering Desion (ENDES) organization perfored a
suitab'lity-for-service analysis (SFSA) for each of the deviant
coconent welds. Their analyses determined that the components will
pertorm their intended function. The DOE/WEP Suitability For Service
Evaluation Engineering (SSEE) group reviewed the TVA SFSA and
concurred that the deviant welds are in conpliance with the applic3ble
cooes (Rel-erence 7.10).

The inspection results from Group 2F.0 provided the basis for DRR
deter',,ining that Urup D had no generic problens (Reference 7.11). WEP
Therefore, additional sampling or rebounding was not required. .931

Of the 97 components evaluated by a review of the associated weldrecords, 95 of the documentation packages were in compliance with code
requiremients &nd 2 of the documentation packages were identified as
having incovwlete/missing documentation. These deviations nave beer
identified to TVA for resolution (Reference 7,12).

6. Conclusions

The DOE/WEP concludes the welds evaluated in this group mee* the
applicable Final Safety Analysis Report (FSAR) corstruction code.
There are no generic problems associated with the unsampled
population. Ther forefo DOE/WEP concludes with a high degree of
confidence, per NCIG- 2, that the unsampled components ,ithin the,
group boundaries also meet the applicable FSAR construction code.

7. References

7.1 WEP Assessment Plan Group D, "Safety-Realated Civil Welds
Fabricated and Installed Subsequent to February 13, 1981,'
Rev. 4, Juiy 8, 1986.
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Summary
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U Employee Concern(s)/Quality Indicator(s)

Not applicable.

2. Characterization of Issue

The purpose of weld reexamination of a general
weld quality in systems, areas, and components
identified by the Employee Concerns and/or the
Review.

group is to determine
that may not have been
Quality Indicator

Group E was formed to assess the quality of welds within the following
boundary of Tennessee Valley Authority (TVA) Watts Bar Nuclear Plant
Unit 1 (WBNP-I): Safety-related civil welds fabricated and installed
by the TVA prior to February 13, 1981.

Groups 255 and 256 were formed after inspection and analysis of
Group E identified unsuitable-for-service (UFS) comprnents. The
purpose of thke groups was to examine those populations of structural
components which were similar in configuration to those identified as
UFS.

Expansion Group 263 was formed as a result of a generic problem
a alysis of the repopulated sample from Group E, which indicated the
potential for a generic problem with safety-related civil welds.

3. Summary

Ihe issue for which Group E was fcrmed was resolved by
inspection/examination, document review, and engineering analysis.
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The issues for which Groups 255, 256, and 263 were formed were
evaluated by inspection/exaninat, in, document review, ana engineering
analysis and will be resolved by TVA-committed corrective action.

4. Evaluation Methodology

The Department of Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plans for Groups E, 255, 256, and 263 (References 7.1, 7.2, 7.3 and
7.4) were daveloped to evaluate the welds in these groups.

A sample of components was selected from the total population of
Group E by a random selection process. The multiple sampling plan
described in the Nuclear Construction Issues Grouo document NCIG-02
(Reference 7.5) was used. The acceptance criteria used was a visual
examination in accordance with NCIG-O (Reference 7.6) and the
applicable engineering drawings. The evaluation included a review of
the associated weld records to verify compliance with code
requirements in accordance with Standard Practice WEP 3.2.12
(Reference 7.7).

Groups 255 and 256 were removed from the OOE/WEP scope of work by the
TVA as indicated below in Section 5.

In accordance with the DOE/WEP Assessment Plan for Group 263, a sample
of c omponents was selected from a defined subset of the Group E
population by a random selection process. The acceptance criteria
used was a visual exaimination in accordance with NCIG-Ol,
nondestructive examinations (NDE), and the applicable engineering
drawings. The evaluation included a review of the associated weld
records to verify compliance with code requirements in accordance with
Standard Practice WEP 3.2.12.

5. Findings

A random sample, consisting of 64 components, was selected from the
Group E populatior,. Of the 64 components selected, 10 components were
identified as unsuitable-for-service (UrS). These 10 components were
evaluated in accordance with Standard Practice (SP) WEP 3.3.5
(Reference 7.8). This evaluation isolated the cause of the UFS
conclusions and two distinct problem area boundaries were identified.
These two boundable areas of concern resulted in the formation of
Groups 255 and 256, The formation of these two groups included the
transfer of nine compornents (support bracing) from Group E to
Group 255 and 13 components (main structural beams) from Group E to
Group 256. The assessment plans for Group 255 and 256 denoted that
the inspections results from these 22 components would further define
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the boundable areas. Consequently, the TVA elected to remove
Groups 255 and 256 from the DOE/WEP work scope and evaluate 100% of
these components. The TVA prc ided a corrective action plan for
resolution of Groups 255 and 2-6 (Reference 7.9). The DOE/WEP
concurred with this corrective action plan and terminated all further
investigations/analyses concerning these two groups.

The DOE/WEP then repopulated Group E to a sample size of 64 with the
addition of 22 components. The DOE/WEP examination results for this
group (2105 welds) are as follows (Reference 7.10):

a. Twenty-six of the components (289 welds) were examined and
documented as acceptable without further evaluation.

b. The remaining 38 components (18i6 welds) were examined and
documented as having 559 welds with one or more deviations
requiring engineering analysis to determine acceptability.

ca Five of the above 559 welds (Examination Package Numbers:
E-0085, E-0404, E-0549, E-0622, and E-0741) required
characterization in accordance with the DOE/WEP Standard Practice
WEP 3.2.16 (Reference 7.J1) for determination of final acceptance
or certain weld attributes. These five welds were characterized
and those weld attributes that were characterized were fouind
acceptable. The TVA performed suitability-for-service analyses
(SFSA) for all of the deviant welds identified and determi.-ed
that these welds are in compliance with the applicable code. The
DOE/WEP reviewed the analyses in accordance with Standard
Practice SP WEP 3.3.1 (Reference 7.12) and concurred with the TVA
SFSA (Reference 7.13).

d. The above sixty-four components were evaluated by a review of the
associated weld records. Sixty-three of the documentation
packages were in compliance with code requirements ard one
package was identified as having incomplete/missing
documentation. This condition was identified to TVA for
resolution. It is being tracked by TVA as indicated in
Reference 7.14.

The DOE/WEP performed a generic oroblem analysis of General Group E
(Reference 7.15). Consequently, an expansion group was formed to
evaluate potential generic Droblems identified during evaluation of
examinatior data from Group E.

The expansion, Special Group 263, consisted of 31 safet -related civi,
components randomly selected from the Group E population. Visual and
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nondestructive examinations yere performed in accordance with the
DOE/WEP assessme t plan for Group 263 and the following determinations
were made (Refer ice 7.16):

a. Twelve of the components (186 welds) were examined and documented
as acceptable 4ithout further evaluation.

b. Eighteen components (792 welds) were examined and documented as
having 199 welds with one or more_ deviations requiring
engineŽering analysis to determine acceptability. The TVA
performed SFSA for all of the deviant welds identified and
determined that these welds are in comp~liance with the applicable
code. The DOE/WEP reviewed the analyses in accordance with SP
riEP 3.3.1 and concurred with the TVA SFSA (Reference 7.17).

c. The remaining ccvnponent (22 welds), Package WEP 263-0060, was
evaluated as unsuitable for service (UFS) due to a configuration
problem ,and not a welding related problem (Reference 7.18). The
TVA has provided a tracking mechanism ( AQR) that will follow the
configuration problem to its resolution (Refermnce 7.19). The
TVA wil resolve this issue as a separate concern unrelated to
the weld evaluation project.

d. The above thirty-one components were evaluated by a review nf the
associated weld records. ThE documents complied with code
requi rement s.

The inspection resul s from Grouo 263 provided the basis for DRRdetermining that Gromp E had no gereric problems with regard to we'd WEPquality (Reference 7.20). Therefore, additional saMpling or 932
re)ocundin g was nc't required.

6. Conc iusion s

The DOIE/WEP concludes the welds evaluated in the repopulated Group
meet the applicable Final Safey Analysis Report (FSAP) construction
code. There are no generic prjolenms associated with the unsaamlec
population. Therefore DOE/WEP concludes, with a high degree of
confidence, per NCIG-02, that tihe ursampled components w~t,, thegroup boundary also meet the applicable FSAR construction code. he
JOE/WEP also concludes that the welds evaluated in Groups 255, 256,
and 263 will meet the applicable FSAR corstructicn code upon
corpletion of TVA commi tted corrective action. oRR
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- n R ne

Cmpl • oj ncet

Not applicable.

2. Characterization of issue

The purpose of weld reex•iination of a geneiral group is to d'.ermine
weld quality in systems, areas, and corvonents that may not .have been
identified by the Enployee Concerns and/or the Quality Indicator
review.

Group F waz formed to as,4ess thoe quality (,f welds within the fol owinc
boundary of the Tennes-.ee Valley Authority (TVA) Watts Bar' Nuclear
Plant Unit I (WNP-l): Pipe suDpOrts (exciud~ng I&C supports)
fabricated and instailed, on or ;ssociated .zIht sffety-related pi0e,
by -,'A.

J. Sumv y

The_ issue for wiich the group was fo-,ned r; resolved by dcytrient
-view, inspection/eani nation, arw enrineerirg analyis.

4. Eva !uation ,KFtho o1oNy

The D" artent of rg y, eeld i vluation Oroject (DOE/•P' ts,,ent
Plan .'roup F 'f .ferer-2e 7.") was leveioped to .:,va I te a samp ; : or
ýomten& s selecteo from the ,ota' populdtltor'. ýUp IDy a T*n.ndom
select~rn P-ct-ss. Tne ,ultp e sp 1`ny p1a. a,-; b i'j N -,Ir
fonstruc t io -sues Group documert ' AG-02 ( R F'- e7.21 3ss used.

isO ns
ncee
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'A aPt examlninaon of th? statis ica-ly selecteda c orpoent welds was
Qerf ormed t6 determirne he acce.Pa'ility cf th: population. The
accertance criteria use• - a v isual exaniination in accordance with
NC[ 1-Ol 'Reference 7.3) , -n. ?.policazle enmineering drawings. The
., at i on : nuou - a r w v f tne associated weld records to verify

c,.rpha I e to code rea', o.

5. lFirndi s
Six~y,"i-e arrvonc'nts,,•: ng

Sixty'Fivtý , r'n, oi 3s6 w3.l,-_s were ex.amined from the
totai populat or of Group F anw. che following determinations were made(Reference IA>

a. ci~ty of the co•rpor:eits e'.eioed wer-- 'ocumented as acceptable
wtnout further eva :uAtion.

b. The re.air;ri i5 components were ex•n.'ed and documented as
'-avig 27 welds, out of a total of 103 welds, with one or more
dc-.viatians that required engineering analysis to determine
1,.cept dbli ty.

The TVA Engineeringr DCegr, '`_DES) organization performed a
suitebility-for-service analysis (SFSA) for each of the 15 deviant
cocponents. Their andlyses determined that the components wilI
adequately perform their :',tnded function. The DOEfWEP Suitability
for Service Evaluation Engineering (SSEE) group reviewed the TVA SFSA
and concurred that the deviant welds are in confliance with the
applicable codes (Reference 7.5).

Sixty-five conponents were evaluated by a review of the associated
weld records. Sixty-four of the documentatinn ackage, were in
comnpliance with code requirements and one -r t doc'mentation
packages was identified as navog ,ncorlete/i .ng documentation.
This deviation has been identified to TVA for resolution
(Reference 7.7).

The DOE/WEP performed a generi,: prob•efT1 analysi_ of general Group F.
No generic problems oekre identified and saNmle expansion or reboundirq
was not required (Reference 7.6).

Conclus- -.ns

>? DO)E/WEP cornci. sc the qelds evaluated in this group meet the
applicable Final Safety nanvs:s Report (FSA) construction code.
There. are no qenr..ori problmns associatec with the unsanu led
population. T--refere, DOE/WEP co:niudes with a high degree of
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confidence, per NCIG-02, that tie unsanmpled conmponents within the

group boundaries also meet the applicable FSAR construction code.
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Supports," Rev. 4, September 29, 1986.

7.2 Nuclear Construction Issues Group, "S;M ling Plan for Visual
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NCIG-01, Rev. 2, May 1985.
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INS 101-RI, August 13, 1987, and Inspection Result, INS 008-RO,
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7.5 TVA Suitability for Service Analysis and WEP Suitability for
Service Review Summary Sheets for General Group F.

7.6 "Generic Problem Analysis of Weld Examination Results From
Group F," Inspection Results and Data Analysis Sunmary Report,
Rev. 0, June 24, 1981.
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Plant--Incomplete or Missing Documentation," March 11, 1987.
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1. Employee Concern(s)/Quality Indicator(s)

Not applicable.

2. Characterization of Issue

The purpose of weld reexamination of a general
weld quality in systems, areas, and components
identified by the Employee Concerns and/or the
review.

group is to determine
that may not have been
Quality Indicator

Group G was formed to assess the quality of welds within the following
boundary of the Tennessee Valley Authority (TVA) Watts Bar Nuclear
Plant Unit 1 (WBNP-1): Safety-re'ated instrument supports, fabricated
and installed by TVA, subsequent to February 13, 1981.

Although inspection and engineering analysis determined that all of
the sopled population were suitable for service, a generic problem
analysis indicated the need for additional evaluation and Group 265
was forqed as an expansion of Group G.

3. Summary

The issue for which the group was formed was resolved by
inspection/examination, document review, and engineering analysis.

4. Evaluation Methodology

The Department of Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plans for Groups G and 265 (References 7.1 and 7.2) were developed to
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evaluate the sample of com~ponents selected from the total population
of Group G by a random selection process. The multiple sampling plan
described in Nuclear Construction Issues Group document NCIG-02 was
used (Reference 7.3).

A plant examination of the statistically selected component welds was
performed to determine~ the acceptability of the populations. The
acceptance criteria used was a visual examination in accordance with
NCIG-01 (Reference 7.4) and the applicable engineering drawings. The
evaluation included a review of the associated weld records to verify
compliance with code requirements.

Subsequent to forming expansion Group 265, a visual examination was
performed in accordance with DOE/WEP Assessment Plan for Group 265.
Expansion Group 265 consisted of 30 safety-related instrument supports
(156 total welds) randomly selected from a bounded subset of the
Group G population.

5. Findings

Sixty-Six components, consisting of 272 welds, were examined from the
total population of Group G and the following determinations were made
(Reference 7.5):

a. .Forty-four of the components examined were documented as
acceptable without further evaluation.

b. The remaining 22 components were examined and documented as
having 42 welds, out of a total of 80 welds, with one or more
deviations that required engineering analysis to determine
acceptability.

c. One of the above 42 welds were documented as having
discontinuities that required characterization in accordance with
Standard Practice WEP 3.2.16 (Reference 7.6). The weld
discontinuities were characterized and were acceptable.

Yhe TVA Engineering Design (ENDES) organization performed a
suitability-for-service analysis (SFSA) for each of the 22 deviant
components and determined that the components will perform their
intended function. The OOE/WEP Suitability for Service Evaluation
Engineering (SSEE) grou~p reviewed the TVA SFSA and concurred that the
deviant welds are in compliance with the applicable codes
(Reference 7.1).
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The DOE/WEP performed a generic problem analysis for General Group G
(Reference 7.8). Consequently, expansion Group 265 was formed and
evaluated.

The following determinations were made concerning evaluation of the
expansion special Group 265 (Reference 7.9):

a. Twenty-one of the components examined were documented as
acceptable without further evaluation.

b. The remaining nine components were examined and documented
as having 28 welds, out of a total of 67 welds, with one or
more deviations that required engineering analysis to
determine acceptability.

As a result of the DOE/WEP examinations/evaluations and TVA SFSA,
DOE/WEP has determined that the welds associated with this expansion
group are suitable for service (Reference 7.10).

The inspection results from Group 265 provided the basis for DRR
determining that Group G had no generic problems (Reference 7.11). WEPTherefore, additional sampling or rebounding was not required. 933

Of the 96 components evaluated by a review of the associated weld
records, 93 of the documentation packages were in compliance with code
requirements and 3 of the documentation packages were identified as
having incomplete/missing documentation. These deviations have been
identified to TVA for resolution (Reference 7.12).

6. Conclusions

The DOE/WEP concludes the welds, on the selected components evaluated
in these groups, meet the applicable Final Safety Analysis Report
(FSAR) construction code. There are no generic problems associated
with the unsampled population. Therefore, DOE/WEP concludes with a
high degree of confidence, per NCIG-02, that the unsampled components
within the group boundaries also meet the applicable FSAR construction
code.

7. References

7.1 WEP Assessment Plan for Group G, "Safety-Related Instrument
Supports Fabricated and Installed Subsequent to
February 13, 1981," Rev. 4, October 20, 1986.
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7.3 Nuclear Construction Issues Group, "Sampling Plan for Visual
Reinspection of Welds," NCIG-02, Rev. 0, September 27, 1985.

7.4 Nuclear Construction Issues Group, "Visual Weld Acceptance
Criteria for Structural Welding at Nuclear Power Plants,"
NCIG-Ol," Rev. 2, May 1985.

7.5 WEP Group G, Inspection Data Report on Weld Evaluation Project,
INS lOl-Rl, August 13, 1987, and Inspection Result, INS 008-RO,
August 13, 1987.

7.6 WEP Standard Practice 3.2.16, "Surface Co=iditioning and
Characterizing Weld/Hardwarc discrepancies," August 25, 1986.

7.7 TVA Suitability for Service Analysis and DOE/WEP Suitability for
Service Review Summary Sheets for Group G.

7.8 "Generic Problem Analysis of Weld Examination Results From
Group G," Inspection Results and Datz Analysis Summary Report,
Rev. 0, July 10, 1987.

7.9 WEP Group 265, Inspection Data Report on kir" Evaluation
Projet, INS IOI-R1, August 17, 1987 and Inspection Result,
TNOM-RO, August 17, 1987.

7.10 TVA Suitability for Service Analysis and DOE/WEP Suitability for
Service Review Summary Sheets for Expansion Special Group 265.

7.11 6enerlc Problem Analysis of Weld Examination Results From
Group 265," Inspection Results and Data Analysis Summary Report,
Rev. 1, August 28, 1987.

7.12 TVA Memorandum No. T25 870311 882 "Watts Bar Nuclear Plant
Incomplete or Missing Documentation," March 11, 1987.
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1. Employee Concern(s)/Quality Indicator(s)

Not applicable.

2. Characterization of Issue

The purpose of weld reexamination of a general group is to determine
weld quality in systems, areas, and components that may not have been
identified by the employee concerns and/or quality indicator review.

Group H war formed to assess the quality of welds within the following
boundary of the Tennessee Valley Authority (TVA) Watts Bar Nuclear
Plant Unit I (WBNP-l): Safety-related instrument support welds
fabricated and installed by TVA prior to February 13, 1981.

Expansion Group 259 was formed in accordance with the sampling plan
indicated in the Nuclear Construction Issues Group document NCIG-02
(Reference 7.1) as a result of a generic problem analysis of Group H
that indicated the potential for a generic problem with welded
instrument supports.

3. Summary

The issue for which these groups were formed were resolved by document
review, inspection/examination, and engineering analysis.

4. Evaluation Methodology

The Department of Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plan: for Groups H and 259 (References 7.2 and 7.3) were developed to
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evaluate the sample of components selected from the total population
of Group H by a random selection process. The multiple sampling plan
described in NCIG-02 was used.

A plant examination was performed on the randomly selected components
to determine the acceptability of the population. The acceptance
criteria used was a visual examination in accordance with NCIG-O0
(Reference 7.4) and the applicable engineering drawings. The
evaluation included a review of the associated weld records to verify
compliance with code requirements.

5. Findings

Fifty-seven components, consisting of 268 welds, were examined from
the total population of Group H, and the following determinations were
made (Reference 7.5):

a. Twenty-five of the components examined were documented as
acceptable without further evaluation.

b. The remaining 32 components were examined and documented as
having 100 welds, out of a total of 133 welds, with one or more
deviations that required engineering analysis to determine
acceptability.

c. One of the above 61 welds (H-0031) was documented as having a
discontinuity that required characterization in accordance with
Standard Practice WEP 3.2.16 (Reference 7.6). The weld
discontinuity was characterized and was acceptable.

The TVA Engineering Design (ENDES) organization performed a
suitabllity-for-service analysis (SFSA) for each of the 32 deviant
components and determined that the components will perform their
intended function. The DOE/WEP Suitability for Service Evaluation
Engineering (SSEE) group reviewed the TVA SFSA and concurred that the
deviant welds are in copliance with the applicable codes
(Reference 1.7).

Expansion Group 259 was reccmnended by DOE/WEP based on the r•esults of
the consequence analysis and the causal analysis of Group H, in which
the consequence analysis demonstrated a potential for a generic
problem and the causal analysis isolated the area for expansion.
Consequently, TVA elected to reexamine the as-constructed and
as-designed percents of allowable stress. Following reevaluation of
stresses, conservatism was removed from the calculations to more
accurately reflect the effects of weld deviations. These rc-,ised
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stresses were used in a second consequence analysis and the results
indicated that the components in the unsampled population of Group H
would not exceed the allowable stresses. Therefore, the DOE/WEP
determined that General Group H has no generic problems and sample
expansion or rebounding (Group 259) was not required (Reference 7.8).

Of the 57 components that were evaluated by a review of the associated
weld records, 52 of the documentation packages were in compliance with
code requirements and 5 of the documentation packages were identified
as having incomplete/missing documentation. rhese deviations have
been identified to the TVA for resolution (Reference 7.9).

6. Conclusions

The DOE/WEP concludes the welds, on the selected components evaluated
in these groups, meet the applicable Final Safety Analysis Report
(FSAR) construction code. There are no generic problems associated
with the unsampled population. Therefore, DOE/WEP concludes with a
high degree of confidence, per NCIG-02, that the unsampled components
within the group boundaries also meet the applicable FSAR construction
code.

7. References

7.1 Nuclear Construction Issues Group, "Sampling Plan for Visual
Reinspection of Welds," NCIG-02, Rev 0, September 27, 1985.

7.2 WEP Assessment Plan Group H, "Safety-Related Instrument Supports
Fabricated and Installed Prior to February 13, 1981," Rev. 4,
October 20, 1986.

7.3 WEP Assessment Plan No. 259, "Safety-Related Instrument Supports
Fabricated Prior to February 13, 1981, and Inspected by the
Subject Inspector," Rev. 0, March 9, 1987.

7.4 Nuclear Construction Issues Group, "Visual Weld Acceptance
Criteria for Structural Welding at Nuclear Power Plants,"
NCIG-0O, Rev. 2, May 1985.

7.5 WEP Group H, Inspection Data Report on Weld Evaluation Project,
INS 101-RI, August 13, 1987, and Inspection Result, INS 008-RO,
August 13, 1987.-

7.6 Standard Practice WEP 3.2.16, "Surface Conditioning and
Characterizing Weld/Hardware Discrepancies," August 25, 1986.
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7.7 TVA Suitability for Service Analysis and WEP Suitability for
Service Review Summary Sheets for General Group H.

7.8 "Generic Problem Analysis of Weld Examination Results from
General Group H," Inspection Results and Data Analysis Summary
Report, Rev. 1, August 25, 1987.

7.9 F. E. Laurent TVA Memorandum to F. C. Fogarty, "Watts Bar Nuclear
Plant--Incomplete or Missing Documentation," T25 870311 882,
March 11, 1987.
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1. Employee Concern(s)/Quality Indicator(s)

Not applicable.

2. Characterization of Issue

The purpose of weld reexamination of a general
weld quality in systems, areas, and components
identified by the Employee Concerns and/or the
review.

group is to determine
that may not have been
Quality Indicator

Group I was formed to assess the quality of welds within the following
boundary of the Tennessee Valley Authority (TVA) Watts Bar Nucloýar
Plant Unit 1 (WONP-l): Safety-related electrical support welds,
fabricated and installed by TVA at WBNP-l, subsequent to
February 13, 1981.

3. Summary

The issue for which the group was formed was resolved by
inspection/examination, document review, and engineering analysis.

4. Evaluation Methodology

The Department of Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plan for Group I (Referenwce 7.1) was developed to examine/evaluate a
sample of components selected from the total population of Group I by
a random selection process. The multiple sampling plan described in
Nuclear Construction Issues Group document NCIG-02 (Reference 7.2) was
used.
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A plant examination of the statistically selected component welds was
performed to determine the acceptability of the population. The
acceptance criteria used was a visual examination in accordance with
NCIG-O (Reference 7.3) and the applicable engineering drawings. The
evaluation included a review of the associated weld records to verify
compliance with code requirements.

5. Findings

Sixty-four components, consisting of 227 welds, were examined from the
total population of Group I and the following determinations were made
(Reference 7.4):

a. Fifty-three of the components examined were documented as
acceptable without further evaluation.

b. The remaining 11 components were examined and documented as
having 29 welds, out of a total of 48 welds, with one or more
deviations that required engineering analysis to determine
acceptability.

The TVA Engineering Design (ENDES) organization performed a
suitability-for-service analysis (SFSA) for each of the 11 deviant
components and determined that the components will perform their
intended function. The DOE/WEP Suitability For Service Evaluation
Engineering (SSEE) group reviewed the TVA SFSA and concurred that the
deviant welds are in compliance with the applicabie codes
(Reference 7.5).

Sixty-four components were evaluated by a review of the associated
weld records and were documented as complying to code requirements.

The DOE/WEP performed a generic problem analysis of General Group I.
No generic problems were identified and sample expansion or rebounding
was not required (Reference 7.6).

6. Conc lusions

The DOE/WEP concludes the welds evaluated in thiq group meet the
applicable Final Safety Analysis Report (FSAR) construction code.
There are no generic problems associated with the unsampled
popuiation. Therefore, DOE/WEP concludes with a h'gh degree of
ccifidence. per NCIG-02, that the unsampled components within the
group bourJaries also meet the applicable FSAR construction code.
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7. References

7.1 WEP Assessmert Plan for General Group I, "Safety-Related
Electrical Supports Fabricated and Installed Sutsequent to
February 13, 1981," Rev. 4, October 20, 1986.

7.2 Nuclear Construction Issues Group, "Sampling Plan for Visual
Reinspection of Welds," NCIG-02, Rev. 0, September 27, 1985.

7.3 Nuclear Construction Issues Group, "Visual Weld Acceptance
Criteria for Structural Welding at Nuclear Power Plants,"
NCIG-Ol, Rev. 2, May 7, 1985.

7.4 WEP Group I, Inspection Data Rýport on Weld Evaluation Project,
INS i01-Rl, August 13, 1987 and Inspection Result, INS O08-RO,
August 13, 1987.

7.5 TVA, Suitability for Service Analysis and WEP Suitability for
Service Review Summary Sheets for General Group I.

7.6 "Generic Problem Analysis of Weld Examination Results Frori
Group I," Inspection Results and Data Analysis Summary Report,
Rev. 2, August 14, 1987.
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Summary
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Findings
Conclusions
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1. Employee Concern(s)/Quality Indicator(s)

Not -pplicable.

2. Characterization of Issue

The purpose of weld reexamination of a general
weld quality in systems, areas, and components
identified by the Employee Concerns and/or the
review.

group is to determine
that may not have been
Quality Indicator

Group J was formed to assess the quality of welds within the following
boundary of the Tennessee Valley Authority (TVA) Watts Bar Nuclear
Plant Unit 1 (WBNP-l): Safety-related electrical supports fabricated
and installed by TVA prior to February 13, 1981.

Groups 250 and 251 were formed as expansion groups in accordance with
the smpling plan described in Nuclear Construction Issues Group
document NCIG-02 (Reference 7.1) as a result of a generic problem
analysis of Group J. The aggregate analysis of General Group J and
Special Groups 202 and 225 indicated potential for a generic problem
with welded electrical supports.

3. Summary

The issues for which these groups were formed were resolved by
inrspection/examination, document review, and engineering analysis.
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4. Evaluation Methodology

The Department of Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plans for Groups J, 250, and 251 (Reference 7.2, 7.3, and 7.4) were
developed to evaluate the sample of components selected from the total
population of Group J by a random selection process. The multiple
sampling plan described in NCIG-02 was used.

A plant examination of the statistically selected component welds was
performed to determine the acceptability of the population. The
acceptance criteria used was a visual examination in accordance with
NCIG-01 (Reference 7.5) and the applicable engineering drawings. The
evaluation included a review of the associated weld records to verify
compliance to code requirements in accordance with Standard Practice
(SP) WEP 3.2.12 (Reference 7.6).

A random sample limited to cable tray clip welds was relected for
evaluation, in accordance with DOE/WEP Assessment Plan No. 250. A
random sample of a defined subset of the populations of Groups J, 202,
and 225 was selected for evaluation in accordance with the assessment
plan for Group 251.

5. Findings

Sixty-four components, consisting of 504 welds, were examined from the
total population of Group J and the following determinations were made
(Reference 7.7):

a. Thirty of the components examined were documented as acceptable
without further evaluation.

b. The remairing 34 components were examined and documented as
having 177 welds, out of a total of 380 welds, with one or more
deviations that require engineering analysis to determine
acceptability.

The TVA Engineering Design (ENDES) organization performed a
suitability-for-service analysis (SFSA) for each of the deviant
component welds and determined that the components will perform their
intended function. The DOE/WEP Suitability for Service Evaluation
Engineering (SSEE) group reviewed the TVA SFSA and concurred that the
deviant welds are in compliance with the applicable codes
(Reference 7.8).

The DOE/WEP performed a generic problem analysis of the aggregate
examination results of Groups J, 202, and 225 due to similarity of
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components. Consequently, two expansion groups were formed to
evaluate potential generic problems identified during the evaluati-
of examination data (Reference 7.7).

The expansion, Special Groups 250 and 251, contained - utal of
108 safety-related electrical supports (352 tot;,' velds) randomly
selected from defined subsets of the Groupc -, 202, and 225
populations. A visual examination w-  ,erformed in accordance with
DOE/WEP Assessment Plan Nos. 2"" nd 251 and the following
determinations were made `.,erence 7.10):

a. Sixty-einl" or the components examined were documented as
acr - dole without further evaluation.

b. he remaining 40 components were examined and documented as
having 74 welds, out of a total of 137 welds, with one or more
deviations that required engineering analysis to determine
acceptabi I ity.

i TVA Engineering Design (ENDES) organization performed a
uitability-for-service analysis (SFSA) for each of the deviant

component welds and determined that the components will perform their
intended function. The DOE/WEP Suitability for Service Evaluation
Engineering (SSEE) group reviewed the TVA SFSA and concurred that the
deviant welds are in compliance with the applicable codes
(Reference 7.11).

Of the 172 components evaluated by a review of the associated weld
records, 170 of the documentation packages were in compliance with
code requirements and 2 of the documentation packages were identified
as having incowpleteAiissing documentation. These deviations have
been identified to the TVA for resolution (Reference 7.14).

The inspection results from Groups 250 and 251 provided the basis for DRR
determining that Group J had no generic problems (Reference 7.12 WEP
and 7.13). Therefore, additional sampling or rebounding was not 934
requi red.

6. Conclusions

The DOE/WEP concludes the welds evaluated in tnese groups meet the
applicable Final Safety Analysis Report (FSAR) construction code.
There are no generic problems associated with the unsampled
populations. Therefore, DOE/WEP concludes with a high degree of
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confidence, per NCIG-02, that the unsampled components within the
boundaries of these groups also meet the applicable FSAR onstruction
code.
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Service Review Summary Sheets for Expansion Special Groups 250
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7.12 "Generic Problem Analysis of Weld Examination Results from
Group 250," Inspection Results and Data Analysis Summary Report,
Rev. 1, August 28, 1987.

7.13 "Generic Problem Analysis of Weld Examination Results from
Group 251," Inspection Results and Data Analysis Summary Report,
Rev. 1, August 28, 1987.
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2. Characterization of Issue 6. Conclusions
;. Summary 7. References
1. Evaluation Methodology

1. Employee Concern(s)/Quality Indicator(s)

Not applicable.

2. Characterization of Issue

The purpose of weld reexamination of a general
weld quality in systems, areas, and components
identified by the Employee Concerns and/or the
review.

group is to determine
that may not have been
Quality Indicator

Group K was formed to assess the quality of welds within the following
boundary of the Tennessee Valley Authority (TVA) Watts Bar Nuclear
Plant Unit 1 (WBNP-I): Safety-related heating, ventilation, and air
conditioning (HVAC) duct hanger/support welds, ,abricated and
installed by TVA at WBNP-I, subsequent to February 13, i98l.

3. Summary

The issue for which the group was formed was resolved by
inspection/examination, engineering analysis, and document review.

4. Evaluation Methodology

The Department of Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plan for Group K (Reference 7.1) was developed t& examine/evaluate a
sample of components selected from the total population of Group K by
a random selection process. The multiple sampling plan described in
Nuclear Construction Issues Group document NCIG-02 was used
(Reference 7.2).

D-210



Porm WED 320a
Rev. 12/86

W E P GENERAL GROUP CLOSURE Page 2 of 3

SAFETY-RELATED HVAC DUCT HANGER/ Date 08/31/87Closure SUPPORT WELDS FABRICATED AND.Statement INSTALLED SUBSEQUENT TO Revision 0

Evaluation FEBRUARY 13, 1981
Report WEP GROUP IDENTIFIER K WEP Group No K

A plant examination of the statistically selected component welds was
performed to determine the acceptability of the population. The
acceptance criteria used was a visual examination in accordance with
NCIG-Ol (Reference 7.3) and the applicable engineering drawings. The
evaluation included a review of the associated weld records to verify
compliance with code requirements.

5. Findings

Sixty-four components, consisting of 978 welds, were examined from the
total population of Group K and the following determinations were made
(Reference 7.4):

a. Forty-seven of the components examined were documented as
acceptable without further evaluation.

b. The remaining 17 components were examined and documented as
having 60 welds, out of a total of 403 welds, with one, or more
deviations that required engineering analysis to determine
acceptabi I i ty.

The TVA Engineering Design (ENDES) organization performed a
suitability-for-service analysis (SFSA) for each of the 17 deviant
components and determined that the components will perform their
intended function. The DOE/WEP Suitability for Service Evaluation
Engineering (SSEE) group reviewed the TVA SFSA and concurred that thedeviant welds are in compliance with the applicable codes
(Reference 7.5).

The DOE/WEP performed a generic problem analysis of th- aggregate
examination results of Groups K, L, and 219 due to similarity ofcomponents. No generic problems were identified and sample expansion
was not required (Reference 7.6).

Sixty-four components were evaluated by a review of the associated
weld records. Fifty-nine of the documentation packages were in
compliance with code requirements and five of the documentation
packages were identified as having incomplete/missing documentation.
These deviations have been identified to TVA for resolution
(Reference 7.7).

6. Conclusions

The DOE/WEP concludes the welds evaluated in this group meet the
applicable Final Safety Analysis Report (FSAR) construction code.There are no generic problems associated with the unsampled
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population. Therefore, DOE/WEP concludes with a high degree of
confidence, per NCIG-02, that the unsarrvled components within thegroup boundaries also meet the applicable FSAR construction code.

7. References
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7.4 WEP Group K, Inspection Data Report on Weld Evaluation Project,
INS IOl-RI, August 13, 1987 and Inspection Result, INS 008-RO,
August 13, 1987.
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Service Review Summary Sheets for General Group K.

7.6 "Generic Problem Analysis of Weld Examination Results From
Group K, L, 219," Inspection Results and Data Analysis Summary
Rteort, Rev. 0, August 10, 1987.

7.7 TVA Memorandum No. T25 870311 882 "Watts Bar Nuclear
Plant--Incomplete or Missing Documentation," March 11, 1987.
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Employee Concern(s)/Quality Indicator(s) 5. Findings
-. Characterization of Issue 6. Conclusions
:. Summary 7. References
1. Evaluation Methodology

1. Employee Concern(s)/quality Indicator(s)

Not applicable.

2. Characterization of Issue

The ourpose of weld reexamination of a general group is to determine
weld quality in systems, areas, and components that may not have been
identified by the Employee Concerns and/or the Quality Indicator
review.

Group L was formed to assess the quality of welds within the following
boundary of the Tennessee Valley Authority (TVA) Watts Bar Nuclear
Plant Unit 1 (WBNP-1): Safety-related heating, ventilation, and air
conditioning (HVAC) duct hanger welds, fabricated and installed by TVA
at WBNP-l, prior to February 13, 1981.

3. Summary

The issue for which the group was formed was resolved by
inspection/examination, engineering analysis, and document review.

4. Evaluation Methodolojy

The Department of Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plan for Group L (Reference 7.1) was developed to examine/evaluate a
sample of components selected from the total population of Group L by
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a randcom selection process. The multiple sampling plan described i n
Nuclear Construction Issues Group document NCIG-02 was used
kReference 7.2).

A plant examination of the statistically selected component welds was
performed to determine the acceptability of the population. The
acceptance criteria used was a visual examination in accordance with
NCIG-O1 (Reference 7.3) and the applicable engineering drawings. The
evaluation included a review of the associated weld records to verify
compliance with code requirements.

5. Findings

Sixty-four components, consisting of 1105 welds, were examined from
the total population of Group L and the following determinations were
made (Reference 7.4):

a. Thirty-seven of the components examined were documented as
acceptable without further evaluation.

b. The remaining 27 components were examined and documented as
having 100 welds, out of a total of 675 welds, with one or more
deviations that required engineering analysis to determine
acceptability.

The TVA Engineering Design (ENDES) organization performed a
suitability-for-service analysis (SFSA) for each of the 27 deviant
components and determined that the components will perform their
intended function. The DOE/WEP Suitability-For-Service Evaluation
Engineering (SSEE) Group reviewed the TVA SFSA and concurred that the
deviant welds are in compliance with the applicable codes
(Reference 7.5).

Sixty-four components (1105 welds) were evaluated by a review of the
associated weld records and were documented as complying to code
requ i rement s.

The DOE/WEP performed a generic problem analysis of the aggregate
examination results of Groups K, L, and 219 due to similarity of
components. No generic problems were identified and sample expansion
or rebounding was not required (Reference 7.6).

6. Conclusions

The DOE/WEP concludes the welds, on the selected components evaluated
in this group, meet the applicable Final Safety Analysis Report (FSAR)

D-214



Porm WED 320a
Pev. 12/86

W E p GENERAL GROUP CLOSURE Page 3 of 3

Closure SAFETY-RELATED HVAC DUCT HANGER Date 08/31/87
Statement WELDF FABRICATED AND INSTALLED
St--e---- PRIOR TO FEBRUARY 13, 1981 Revision 0
Evaluation

Report WEP GROUP IDENTIFIER L WEP Group No L

construction code. There are no qrneric problems associated with the
unsampled population. Therefore, DOE/WEP concludes with a high degree
of confidence, per NCIG-02, that the unsampled components within the
group boundaries also meet the applicable FSAR construction code.

7. References

7.1 WEP Assessment Plan for Group L, "Safety-Related HVAC Duct Hanger
Welds Fabricated and Installed Prior to February 13, 1981,"
Rev. 3, September 29, 1986.

7.2 Nuclear Construction Issues Group, "Sampling Plan for Visual
Reinspection of Welds," NCIG-02, Rev. 0, September 27, 1985.

7.3 Nuclear Construction Issues Group, "Visual Weld Acceptance
Criteria for Structural Welding at Nuclear Power Plants,"
NCIG-Ol, Rev. 2, May 7, 1985.

7.4 WEP Group L, Inspection Data Report on Weld Evaluation Project,
INS lOl-Rl, August 13, 1987 and Inspection Result, INS O08-RO,
August 13, 1987.

7.5 TVA Suitability for Service Analysis and WEP Suitability for
Service Review Summary Sheets for General Group L.

7.6 "Generic Problem Analysis of Weld Examination Results From
Group K, L, 219," Inpection Results and Data Analysis Summary
Report, Rev. 0, Aug-Oi 10, 1?51.
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5. Findings
6. Conclusions
7. References

1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Employee Concerns relative to Department of Energy/Weld Evaluation
Project (DOE/WEP) Group 35: PH-85-012-X03

IN-85-137-001
PH-85-012-001
IN-85-658-002

General Group M: Group
adequacy of the actions
safety-related heating,
systems.

M was formed to evaluate the validity and
taken for the acceptance of welding on
ventilating, and air conditioning (HVAC)

2. Characterization of Issue

In early 1981, TVA Watts Bar Nuclear Plant Unit I (WBNP-l) identified
problems with weld quality on their safety-related HVAC systems. In
April 1981, TVA initiated a stop work order on all safety-related HVAC
systems. Subsequent to the investigation of the problems, TVA
initiated corrective action activities which included revision to site
construction procedures for incorporation of more precise acceptance
criteria for inspection and testing of welds. One of the acceptance
methods incorporated was the acceptance of the subject welds made
prior to August 1980, based upon review of surveillance inspection
records and the results of a pneumatic leak test of the associated
duct.

The employee concerns listed in Specific Gruup 35 identified perceived
problems that could potentially affect the integrity of the welding of
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safety-related HVAC Systems. Three of the concerns identify
inadequate inspections and/or lack of inspections being performed,
The fourth concern identifies a possible inadequate weld procedure
utilized on HVAC systems.

The DOE/WEP formed Specific Group 35 to perform an evaluation of the
welds identified by the subject employee concerns. Additionally, TVA
requested that DOE/WEP form a general group to evaluate the validity
and adequacy of the actions taken for acceptance of welding on
safety-related HVAC systems at WBNP-l.

3. Summary

The issue for which the group was formed was evaluated by document
review and will be resolved upon satisfactory completion of TVA
committed corrective action.

4. Evaluation Methodology

The OOE/WEP Assessment Plans for Groups M and 35 (Reference 7.2) were
developed to evaluate the weld acceptance methods utilized by the TVA
for safety-related HVAC duct work. If the evaluation by the D)E/WEP
engineering showed the TVA's methods to be adequate, the assessment
was to be closed. However, if the evaluation showed the TVA's weld
acceptance program was inadequate, then the OOE/WEP was to perform an DRR
independent examination of the subject welds. WEP

935
When unacceptable conditions were found as a result of the evaluation,
then the DOE/WEP recommended to the TVA additional recovery efforts
and the required corrective action to close the issue of potentially
inadequate welds.

5. Findings

The DOE/WEP engineering did not fully complete the evaluation as
defined in the referenced assessment plans prior to TVA removing
safety-relaced HVAC systems from the DOE/WEP workscope. The DOE/WEP
did, however, determine that the basis for TVA's acceptance of the
safety-related HVAC duct welds was inadeauate. Acceptance of welds
using a pneumatic test as allowed by Sheet Metal and Air Conditioning
National Association (SMACNA) standard (Reference 7.3) does not
establish the structural adequacy of the HVAC welds. An interim
report of the evaluation activities and results, as well as the
DOE/WEP recommendations to resolve the issue, are in Reference 7.4. DRR
Based on the results of the investigation the three employee concerns WEP
related to inadequate inspection and/or lack of inspection are (35
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confirmed. The fourth concern related to the use of 7018 weld rod was
not confirmed. TVA procedures allow the use of 7018 weld rod on
material thicknesses of 1/16 inch.

Subsequent to their review of the draft DOE/WEP report, the TVA
elected to perform a reinspection and retesting of the safety-related
HVAC systems and removed the effort from the DOE/WEP workscope. The
TVA provided the DOE/WEP with a summary of their corrective action
plan for resolving the HVAC issue (Reference 7.5). The DOE/WEP has
concurred with the TVA corrective action plan.

6. Conclusions

The issues identified in Employee Concerns PH-85-012-001,
PH-85-012-X03, and IN-85-137-001 were confirmed. The issue identified
in Employee Concern IN-85-658-002 was not confirmed. However, the
DOE/WEP concludes that welds in the populations for these groups will DRR
meet the applicable TVA construction specification upon completion of WEP
TVA committed corrective action. 935

7. References

7.1 Employee Concerns PH-85-012-OOl, PH-85-012-X03, IN-85-658-002,
and IN-85-137-001.

7.2' WEP Assessment Plan, General Group M, "Safety-Related Ductwork
Systems," Rev. 0, August 4, 1986 and WEP Assessment Plan No. 035,
"Lack of Inspections on Safety-Related HVAC Duct (EC-SP-15),"
Rev. 1, July 17, 1986.

7.3 Sheet Metal and Air Conditioning Contractors National Association
Incorporated; Low Velocity Duct Construction Standards and High
Velocity Duct Construction Standards.

7.4 F. C. Fogarty letter to R. E. Kosky, "Heating, Ventilation and DRR
Air Conditioning Ducting Weld Quality Evaluation," FCF-114-87, WEP
October 30, 1987. 935

7.5 Corrective Action Plan Summary for Resolution of Safety-Related
HVAC Ductwork Weld Quality, General Group M, July 18, 1987.
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5. Findings
6. Conclitsions
7. References

1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Employee Concern IN-86-297-o01.

2. Characterization of Issue

The Concerned Individual (CI) initiated an employee concern which
states: "In the North Valve Room of Unit 1, on the large pipe whip
restraints, approximately 1983, there were several welds that were
cracked. CI was laid off before the welds were repaired."

Thi3 group was formed specifically to determine if the welds
identified by the concerned individual had been reinspected for linear
indications and reworked after his termination in March 1983.

3. Summy7

The issue for which the group was formed was resolved by document
review.

4. Evaluation Methodology

The Department of Enerrly Weld Evaluation Project (OOE/WEP) Assessment
Plan 001 (Reference 7.4) required a review of dccumentation associated
with nonconformance reports (NCRs) for the four areas in the North
Valve Room in question. If the documentation review concluded that
the welr:s were reworked, reinspected, and found acceptable after the
date of L.,e concern, this group could be closed.
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Findings

The OOE/WEP requested (Reference 7.3) that the Quality Technology DRR
Company (QTC) contact the CI in an effort týj locate the problem WEP
welds. In response to the request of the DOE/WEP, the CI, through the 976
QTC (Reference 7.4), furnished drawings with the areas containing the
welds of concern highlighted. Drawing numbers are 48W1708-03
Revision 14 and 48W]708-04 Revision 13 (Reference 7.5). The DOE/WEP
also requested that QTC determine the termination date of the
concerned individual. This date was reported as being March 23, 1983
(Reference 7.4).

Upon request from the DOE/WEP, the TVA Weld Task Group supplied a
documentation package which contained the reinspection and rework
records for the welds identified by the CI. The repair and
reinspection was accomplished in November and December 1983 (NCR 4753)
and the first three months of 1984 (NCR 5561).

NCR 4753 (Reference 7.6) consisted of a general inspection ot all
welds in the whip restraints located in the North Valve Room. Both
ultrasonic and visual examinations were performed on the partial
penetration and full penetration welds. This would identify surface
and subsurface cracking. Visual examination was performed in the
fillet welds. Repair of the welds consisted of grinding out and
repairing defective full and partial penetration welds and, in some
cases, supplementing with fillet welds. All of these cases were
documented by drawing changes.

Repair of fillet weld defects, which were principally undersizea,
consisted of filling out the welds to the specified size, then
visually inspecting the repair weld.

NCR 5561 (Reference 7.7) consisted of verificatici of proper
backgou•ing on bevel welds and filling out the fillet welds to proper
size. Another major effort was to verify that engineering had
reviewed weld configuration changes and that changes in weld
configuration had been incorporated on the drawings.

The result of the effort related to these two NCRs was reinspection,
rework and reverification of weld documentation on the pipe whip
restraints in this area.

The NCRs and associated inspection records for the welds in the area
identified by the CI were reviewed. The records indicated that the
welds were repaired, reinspected, and accepted in accordance with
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procedural and specification requirements. The welding was performed

to TVA's General Construction Specification G-29C (Reference 7.8).

6. Conclusions

The issue identified in the Employee Concern was confirmed. However, DRR
review of the documentation associated with the NCRs confirmed that WEP
the welds in the areas in question were inspected, reworked, 976
reinspected and accepted subsequent to the CI terminating TVA
employment.

7. References

7.1 Employee Concern IN-86-297-001.

7.2 WFP Assessment Plan No. 001, "Cracked Welds in Unit-1 Pipe Whip
Restraints in the North Valve Room (EC-SP-I)," Rev. 0,
March 28, 1986.

7.3 Letter K. G. Therp to Scott Schum, Workmanship/Specific Weld
Problems, KGT-30-86, dated January 29, 1986.

7.4 QTC Response Sheet, File Number 1059, dated March 12, 1986.

7.5. Drawings 48W1708-03 (Rev. 14) and 48W1708-04 (Rev. 13).

7.6 Tennessee Valley Authority Nonconformance Report 4753.

7.7 Tennessee Valley Authority Nonconformance Report 5561.

7.8 Tennessee Valley Authority General Construction
Specification 6-29C, Process Specification 3.C.5.2(R2),
Paragraph 4.4.1, March 7, 1983.
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5. Findings
6. Conclusions
7. References

1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Employee Concern IN-86-093-001.

2. Characterization of Issue

Employee Concern IN-86-093-001 identified fire protection
weld-o-let(s) having insufficient weld(s) on the header pipe to the
weld-o-let(s). This condition is in the control building stairway to
the southeast office by the spreader room of Watts Bar Nuclear Plant
Unit I (WBNP-l), is shown in Tennessee Valley Authority (TVA) drawing
47W491-23,R9 (Reference 7.2),

3. Summary

The issue for which the group was formed was resolved by visual
exminatlon and engineering analysis.

4. Evaluation Methodology

Department of Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plan 002 (Reference 7.3) was developed to evaluate the identified fire
protection weld-o-let(s). The DOE/WEP method used to evaluate
Employee Concern IiK-86-093-001 consisted of the following:

a. A 100% visual examination was performed in accordance with
DOE/WEP Standard Practice (SP) WEP 3.2.3, Appendix A
(Reference 7.4).
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b. All deviant conditions identified were reported in
accordance with SP WEP 3.2.2 (Reference 7.5).

Any deviant conditions found as a result of this examination were

reviewed in conjunction with TVA Engineering Design for resolution.

5. Findings

The DOE/WEP visual examination of the identified welds determined the
following:

a. Examination Package 002-0001 (Reference 7.6): weld spatter,
numerous arc strikes, and underfill as documented in DOE/WEP
Deviation Report (OR) 002-0001 (Reference 7.7).

b. Examination Package 002-0002 (Reference 7.6): numerous arc
strikes and underfill as documented in DOE/WEP Deviation
Report (OR) 002-0002 (Reference 7.6).

Details of the examination results are listed in Reference 7.8.
The results of these examinations were documented in the DOE/WEP
Deviation Reports and forwarded to TVA Engineering Design for
resolution. TVA's evaluation determined that the identified
discrepancies will not affect the intended safety function of
these components. Therefore, TVA established that the associated
welds are acceptable and in compliance with ANSI (American
National Standards Institute) 831.1 (Reference 7.9).

The OOE/WEP Suitability for Service Evaluation Engineering group
performed a review of the TVA engineering analysis DRR
(Reference 7.10) and determined that the conditions identified WEP
have been demonstrated by appropriate evaluations to be in 977
comliance with the renuirements of ANSI 831.1.

6. Conclusions

The conditions identified by the employee concern were confirmed.
However, the DOE/WEP concludes that the welds evaluated in this group
meet the applicable Final Safety Analysis Report (FSAR) construction
code.

7. References

7.1 Employee Concern IN-86-093-001.

7.2 TVA Drawing 47W491-23, Rev. 9.
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7.3 W0P Assessment Plan No. 002, "Insufficient Weld Material,"
Rev. 1, June 11, 1986.

7.4 Standard Practice WEP 3.2.3, "Visual Examination Methods and
Acceptance Criteria," Appendix A, Rev. 18, Date June 2, 1987.

7.5 Standard Practice WEP 3.2.2 "Reporting Deviations to TVA,"
Rev. 7, November 17, 1986.

7.6 DOE/WEP Examination Package 002-0001 and 002-0002.

7.7 DOE/WEP Group 002 Deviation Reports (DR) 002-0001, July 8, 1986,
and 002-0002, July 8, 1986.

7.8 WEP Group 002 Inspection Data Report on Weld Evaluation Project,
INS 101-R1, August 10, 1987, and Inspection Result, INS O08-RO,
August 10, 1987.

7.9 The American Society of Mechanical Engineers, "Power Piping,'
ANSI B31.1, June 5, 1973, with Sumner 1973 Addenda.

7.10 TVA Suitability for Service Analysis and WEP Suitability for
Service Review Summary Sheets for Group 002.
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5. Findings
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1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Employee Concern IN-86-032-001.

2. Characterization of Issue

The Employee Concern regarding the Tennessee Valley Authority (TVA)
Watts Bar Nuclear Plant Unit 1 (WBNP-1) stated the following three
concerns: (1) 'The structural steel in the South Valve Room (SVR)
Unit 1 has defective welds. (2) Beam at Al-K, 733 foot 10 inch is
mislocated on embed plate. D13 detail Drawing 48W1707-13. (3) Welds
on beam at A1S-K 733 foot 10 inch have carbon arc slag iumbedded in
them. 618 Detail Drawing 48W1707-18. CI has no further information.
Construction Department Concern.'!

The TVA General Welding Procedures Specification G-29C (Reference 7.2)
states that, 4lrtor to welding over previously deposited weld metal,
all slag shall be removed and the weld and adjacent base metal shall
be wire brushed. This requirement shall apply not only to successive
layers but also to individual passes and to the weld crater area when
welding is resumed after any interruption ..

3. Suwary

The issue for which this group was formed was resolved by
inspection/examination, document review, and engineering analysis.

D-225
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4. Evaluation Methodology

The Depart.ent of Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plan No. 003 (Reference 7.3) was developed to perform a document
review and examine the subject welds.

The first concern referencing defective welds on structural steel in
the South Valve Room (SVR) in WBNP-l was addressed by DOE/WEP
Groups D/260, E. and 214.

The second concern referencing a beam mislocated on an embedded plate
was addressed by the Quality Technology Company (QTC) (Reference 7.4).

The third concern referencing welds on a bean with carbon arc slag,
located at A15-line and K-line was addressed, in accordance with the
assessment plan for this group, by 100% visual (VT) and ultrasonic
(UT) examinations of the subject welds. These welds were only
required to be VT examined by the original code. However, UT
examinations were performed to establish if deviations were present.
Because UT was not part of the original acceptance criteria, the
extent of deviations, if present, were to be established so that
engineering evaluation could determine if the welds are acceptable.

5. Findings

The first concern did not reference specific welds; therefore, the
DOE/WEP used the results given in WEP closure statements for
Groups 0/260, 214, and E to address the concern.

For the second concern, the DOE/WEP reviewed the Employee Response
Team (ERT) Investigation Report prepared by QTC, and found that the
bea referenced by the concerned individual (CI) was installed
correctly. The OOEiWEP performed an engineering walk down and
concurred with QTC's verification that the beam was installed
correctly.

For the third concern, the DOE/WEP determined that the CI was
referencing four welds (Nos. 48W707-18-7A, 48W1707-18-78,
48W1707-18-8A, and 48W1707-18-8B). The correct coordinate per the ERT
Investigation Report is the intersection of 15-line and L-line,
733 ft-l0 in. elevation.

Two of the four welds, weld Nos. 48W1707-18-8A (QTC Weld No. 3) and
48W1707-18-88 (QTC Weld No. 4) (References 7.5 and 7.6) were UT
examined and found rejectable by Industrial Laboratories Inc. (ILl)
(Reference 7.7) prior to the DOE/WEP formulating Group 003. Because DRR

WEP
978
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these two rejectable welds were reported to TVA as part of the ERT
Investigation Report, they were removed from the WEP scope and were DRR
not reexamined by the DOE/WEP. Evaluation of examination results WEP
reported by ILI on these two welds will be resolved per TVA Corrective 978
Action Tracking Document (CATD) No. 50400-WBN-1l (Reference 7.8).

The two remaining welds, Nos. 48W1707-18-7A and 48W1707-18-78, are
full penetration grmnve welds. The DOE/WEP performed VT and UT
examinations on these welds, and found them to contain conditions that
required engineering analysis to determine acceptability.

Through a VT examination, the. DOE/WEP found weld No. 48WlO77-18-7A to
be partially inaccessible. This condition was reported to the TVA for
suitability-for-service analysis (SFSA) (Reference 7.9). The TVA took
credit in its engineering calculations for only the accessible portion
of the weld joint and found the weld suitable for service. The
DOE/WEP reviewed the TVA engineering calculations and concurred with
the results. The reesults of the UT examination of this weld performed
by the DOE/WEP indicated the weld was acceptable.

Through a VT examination, the DOE/WEP found weld No. 48W1707-18-7B to
contain porosity, and this condition was reported as deviant to the
TVA. The TVA took the technical position, vIth the concurrence of the DRR
DOE/WEP, that, in amounts up to 5% of weld volume, porosity 1/16-in. WEP
or less in diameter observed in welds receiving only VT examination 978
would be considered as not affecting SFSA (Reference 7.10). The UT
examination on this weld performed by the DOE/WEP was acceptable.

Welds 48W1707-18-?A and 48W1707-18-78 are two flange welds located at
the same structural connection. The i,_1E/WEP also performed VT
inspection of the associated fillet welds on the web of this
connection. These fillet welds were not in the original inspection
scope, but the results of inspection of these welds were rejuired to
perform stress analysis as part of the SFSA cited above
(Reference 7.9).

6. Conclusions

The conditions identified by visual examination in the first concern
were not confirmed. The conditions identified in the second and third
concerns were also not confirmed. The DOE/WEP concludes that the
welds evaluated in this group meet the applicable Final Safety
Analysis Report (FSAR) construction code.
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7. References

7.1 Employee Concern IN-86-032-001.

7.2 TVA General Welding Procedures Specification G-29C, Process
Specification I.C.1.2, Rev. 2, Paragraph 11.1.6.

7.3 WEP Assessment Plan No. 003, "South Valve Room Structural
Welds--Subsurface Defects," Rev. 6, August 3, 1987.

7.4 Employee Response Team Investigation Report, Material/Welding
Problems Identified in the South Valve Room, peeformed by
Ray Chappell, March 6, 15iF.

7.5 TVA Weld Sheet 48W707-18-8A (QTC Weld No. 3).

7.6 TVA Weld Sheet 48WI707-18-88 (QTC Weld No. 4).

7.7 Industrial Laboratories, Inc., Ultrasonic Inspection Reports
No. 1 through 19, IL/Inc. Job No. 452329, November 22, 1985
through November 29, 1985.

7.8 TVA Corrective Action Tracking Document No. 50400-WBN-l1.

7.9 TVA Suitability-for-Service Analyses and WEP
Suitability-for-Service Review Summary Sheets for Group 003.

7.10 T. L. Bridges letter to K. G. Therp, 'Disposition of Weld
Spatter, Arc Strike, Crater Cracks, Porosity, and Overlap Weld
Discrepancies," TLB-05-86, EGN Idaho, Inc., June 30, 1986.
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1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Employee Concern WI-85-035-004.

2. Characterization of Issue

The employee concern stated the following for welds on a box anchor at
the Tennessee Valley Authority (TVA) Watts Bar Nuclear Plant Unit 1
(WBNP-1): Welding on a box anchor at Elevation 737' 0" Auxiliary
Building on the Essential Raw Cooling Water (ERCW) line. A seam weld
running along the length of a structural box anchor was slugged with a
1/2-inch or 5/8-inch diameter piece of rebar and then covered with
weld filler metal.

The TVA General Welding Procedures Specification G-29C, Process
Specification I.C.l.2, Revision A, Paragraph 11.1.11 (Reference 7.2)
states that, NCaulking or slugging of welds shall not be permitted."

As defined in Reference 7.3, slugging is the act c adding a separate
piece or pieces of material in a joint before or during welding that
results in a welded joint not complying with design, drawing, or
specification requirements.

3. Summary

The issue for which the group was formed was resolved by document
review, inspection/examination, and engineering evaluation.
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4. Evaluation Methodology

The Department of Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plan No. 004 (Reference 7.4) was developed to perform a 100% visual
(VT) examination and ultrasonic (UT) examination of th.. subject welds.

5. Findings

The DOE/WEP Employee Concern-Quality Indicator Assessment (EC-QIA)
group, in advance of the weld inspection, performed a thorough review
of the TVA design isometric drawings to identify all the box anchor
supports located in the Auxiliary Building, on the ERCW System
(System 67), at the 737 ft elevation. All the box anchor design and
construction drawings were also reviewed. These drawings provided the
DOE/WEP EC-QIA group with the current was constructedu condition. The
designs were studied to evaluate the feasibility of slugging box
anchor seam welds on structural tube steel with a 1/2-inch or 5/8-inch
diameter rebar in the seam joint. Typical TVA box anchor designs,
constructed of tube steel, are listed on WBNP Drawing 47B100-2
(Reference 7.5).

A DOE/WEP EC-QIA group review of the ERCW isometric drawings
JIetermined that a total of 10 structural box anchor supports unique to
that system, existed between the 737 ft floor elevation and the 755 ft
ceiling elevation in the Auxiliary Building at WBNP-l. Through the
process of elimination, the DOE/WEP examined two of these box
anchors. The remaining eight box anchors were eliminated from the
investigation, through a field walkdown by the DOE/WEP EC-QIA group,
for the following reasons: two were found to be in the WBNP Unit 2;
three were found to contain no seam welds; and the last three were
established by a review of drawings to contain no seam welds and were
comnletely embedded in concrete.

The tw box anchor designs that were reviewed, P/Ns 47A060-67-24 and
47AO60-67-75, had seam joint weld prep bevels large enough to sustain
a 1/2-inch or 5/8-inch diameter rebar within the weld envelope
(Reference 7.6). A UT examination performed by the DOE/WEP on the
seam welds of box anchor assembly P/N 47A060-67-24 identified a lack
of fusion at the root, a condition not related to slugging. There was
no evidence of slugging. A UT examination on the seam welds of box
anchor assembly P/N 47A060-67-75 indicated no rtlectable indications
(Reference 7.7).
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6. Conclusions

The condition identified in the employee concern was not confirmed. DRR
The DOE/WEP concludes that the welds evaluated in this group meet the WEP
applicable Final Safety Analysis Report (FSAR) construction code. 979

7. References

7.1 Employee Concern WI-85-035-004.

7.2 TVA General Welding Procedures Specification G-29C, Process
Specification l.C.1.2 Rev. A, Paragraph 11.1.11.

7.3 American Welding Society (AWS), Welding Handbook, 7th Edition,
Vol. 1, Fundamentals of Welding, 197, p. PC1

7.4 WEP Assessment Plan No. 004, "Safety Related Box Anchor with
Slugged Seam Weld," Rev. 4, August 21, 1986.

7.5 TVA Seismic Category I Structures Drawing No. 47BI00-2, Rev. F.

7.6 R. S. Seigler notegram to A. E. Bradford, *Employee Concern
WI-85-035-004/06B42/6.C," EG&G Idaho, Inc., April 15, 1986.

7.7 WEP Group 004 Inspection Data Report on Weld Evaluation Project,
INS-lOl-RI, August 14, 1987, and Inspection Result, INS 008-RO,
August 14, 1987.
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E!Elooyee Concern(s)/Quality Indicator(s) (Reference 7.1)

Emaployee Concern IN-86-155-003.

2. Characterization of Issue

Employee Concern IN-86-155-003 identified safety-related pipe buried,
beneath the Reactor Building of the Tennessee Valley Authority (TVA)
Watts Bar Nuclear Plant Unit I (WBNP-1), without documentation for
acceptance of welds.

At DOE/WEP's request, the concerned individual provided additional
information through Quality Technology Company (QTC) regarding the
employee concern. Therv are three specific, safety-related systems,
all of which were welk-, by TVA, associated with this concern. The
three system are: System 1 (main steam), System 3 (main and
auxiliary feed waterl and System 7 (turbine extraction traps and
drains).

3. Sum&ary

The issue for which this group was formed was resolved by document
review.

4. Evaluation Methodology

The Department of Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plan 005 (Reference 7.2) was developed to evaluate weld acceptance
documentation of the safety-related systems buried beneath the WBNP-1
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Reactor Building. The DOE/WEP requested that Quality Technology
Company (QTC) contact the concerned individual and determine the
system numbers that were in question (Reference 7.3). The DOE/WEP DRR
performed an engineering review to determine if the systems identified WEP
were safety-related and buried beneath the Unit 1 Reactor Building and 980
then performed a 100% document review of inspection records for the
welds in those systems, to ensure the required weld acceptance
documentation was on record.

If the concerned individual had identified safety-related systems that
were buried beneath the Unit 1 Reactor Building and the documentation
review concluded that required documentation was on record, or if the
concerned individual did not identify the safety-related systems of
concern, this group would be closed.

5. Findings

The DOE/WEP requested the TVA (via notegram dated March 13, 1986) to
supply the DOE/WEP with complete weld history records (Operation
Sheets, NOE Data Sheets, etc.) for the welds of the three specific
systems identified, which are safety-related and buried beneath the
Unit 1 Reactor Building {Peference 7.5). The TVA responded that
System I and 3 have no buried piping or welds, and System 7 contains
no safety-related welds.

The DOE/WEP performed an independent review of the associated TVA
drawings for the identified systems and established that System 1 and
3 have no buried pipe/welds and that System 7 is not safety-related,
which confirms TVA's evaluation.

6. Conclusions

The OGE/WEP concludes that the employee concern was not valid and did
not warrant further investigation.

7. References

7.1 Employee Concern IN-86-155-003.

7.2 WEP Assessment Plan No. 005, "Buried Safety-Related Welds,"
Rev. 1, March 27, 1987.

Z.3 K. G. Therp letter to Mr. Owen Thero, Quality Technology Company,
Inspector Qualification and Certification Related Employee

Concerns," KGT-44-86, EG&G Idaho, Inc., dated February 26, 1986.
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7.4 QTC response fore File Nuimber 1005, February 26, 1986.

7.5 R. J. Roberts notegram to Steve Stagnolia, "Data on Buried Pipe
(IN-86-155-003) Enployee Concern," EG&G Idaho, Inc., dated
March 13, i986,
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1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Employee Concern IN-85-299-003.

2. Characterization of Issue

This concern pertains to 13 welds in the stainless steel piping of the
Rgsidual Heat Removal (RHR) systems at elevation 692 feet in the
Auxiliary Building of the Tennessee Valley Authority (TVA) Watts Bar
Nuclear Plant, Unit I (WBNP-l). The Employee Concern stated that
welds appear to have excessive metal removed at butt weld connections.

The Concerned Individual (CI), in response to an EG&G inquiry through
the Quality Technology Company (QTC) for any additional information
and clarification, stated that similar problems also exist in a
lO-I1m. line at elevation 692 feet on the south wall of Unit 2;
hcwr the Unilt 2 problem will not be addressed by Department of
Energy/Weld Evaluation Project (DOE/WEP) because the work scope for
weld evaluation applied to Unit I only.

3. Summa

Th.. issue for which this group was formed was resolved by
inspection/examination, review of TVA's original radiographics, and
engineering analysis.
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4. Evaluation Methodology

The DOE/WEP Assessment Plan No. 006 (Reference 7.2) was developed to
perform a 100l examination of this specific group, in accordance with
Standard Practice (SP) WEP 3.1.3, Appendix A, paragraph 4a
(Reference 7.3). This group was initially bounded to a total of 13
welds in the 14-inch stainless steel piping attached to the two Unit 1
RHR pumps, Numbers IA-A and 18-B. A walkdown by the DOE/WEP and DRR
further investigation determined that 11 of the 13 welds were WEP
performed by vendors on subcontract to TVA during the fabrication of 981
piping subassemblies. These 11 welds were subsequently excluded from
the group as the DOE/WEP work scope addressed only welds made by the
TVA. The remaining two welds were welds RHRF-D046-4 and
RHRF-D046-10. These welds join 14-inch diameter, Schedule 40
stainless steel pipe to the two RHR pumps at elevation 692 feet in the
Auxiliary Building of Unit 1.

Examinations and data collections were performed or welds RHRF-D046-4
and RHRF-D046-10 in this group as follows:

a. Visual Examination (VT)--DOE/WEP examination using Form WEP 302,
'Visual Examination Record for ASME/ANSI Welds' (Attachment 1)
and the acceptance criteria of Appendix A to SP WEP 3.2.3
(Reference 7.4).

b. Radiographic (RT) Data Collection--DOE/WEP review of TVA original
RT film using Form WEP 311 "Radiographic Examination Checklist.'
shown in SP WEP 3.2.6 (Reference 7.5) and Form WEP 3.3,1, IRT
Data Collection Sheet," shown in SP WEP 3.2.13 (Reference 7.6).

c. Ultrasonic Test (9JT)--DOE/WEP examination using the VT Form
WEP 302, U reo minimum section thickness as measured by UT
methods defined by SP WEP 3.2.9, 4ASME/ANSI Ultrasonic
Exmination and Acceptance Criteria," and the acceptance criteria
in Appendix D (Reference 7.7).

5. Findings

Results of the DOE/WEP VT examination, UT examination, and review of
TVA original RT film for RHR System welds RIMF-•046-4 and RHRF-0046-10
are contained in Examination Packages 006-0008 and 006-0015,
respectively (References 7.8 and 7.9).

The VT examination determined that both of the welds examined are
acceptable in all 14 of the attributes that were examined. The
results of this examination are presented on page 3A of each of the
examination packages.
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The DOE/WEP review of the TVA original RT film addressed all of the DRR
data pertinent to radiographic examination of the two welds. The data WEP
are summarized on the "Radiographic Examination Checklist" and the 'RT 981
Data Collection Sheet," pages 4 and 4A of each examination package.
The RT film views and examination data found by the DOE/WEP indicated
acceptable quality for both welds.

The UT examination performed by the DOE/WEP verified acceptable
thicknesses in the welds and the piping elbows (base material)
adjacent to each of the welds. The minimum thickness of weld
RHRF-0046-4 and adjacent elbow was found to be 0.500 and 0.533 inch,
respectively. The minimum thickness of weld RHRF-0046-10 and
corresponding elbow was found to be 0.468 and 0.515 inch,
respectively. The measured thicknesses in all instances exceed the
nominal pipe wall of 0.438 inch (and 0.383 inch minimum, based on
+12.511 manufacturing tolerance) for 14-inch, Schedule 40 pipe, which
Was the minimum DOEIWEP acceptance level. The UT examination data are
presented on page SA of each of the examination packages.

The configuration of the nozzle on each of the RHR pumps prevents a
determination of nozzle wall thickness adjacent to the welds because
of inaccessibility for UT examination techniques. Because it was not
possible to obtain a UT measurement of nozzle wall thickness during
the DOE/WEP UT examination, Deviation Reports OR 006-0008 and
DR 006-0015 (References 7.10 and 7.11) were prepared by the DOE/WEP to DRR
document the inaccessible conditions of welds RHRF-D046-4 and WEP
RHRF-D046-10 as items requiring engineering analysis to determine 981
acceptability. The SFS evaluations were prepared by the TVA as a
basis for acceptance of the RHR pump nozzles (wall thickness) without
the UT thickness verification. As stated in the TVA SFS reports, the
nozzle is vendor supplied as part of the pump assembly. The SFS
reports further state that nominal minimum section thickness, based on
the manufacturer's information, is 0.649 inch. The reports also
stated that a 0.649-inch nozzle wall thickness is well above the
nominal wall of 0.438 inch (and 0.383 inch minimum) for 14-inch,
Schedule 40 pipe, which was the DOE/WEP examination criterion for
acceptance on the adjacent piping, and that there is no reason to
suspect a nozzle minimum wall violation. The SFS reports were
reviewed and approved (Reference 7.12 and 7.13) by the DOE/WEP with a
concurrence that the "as-6uilt" conditions are acceptable as recorded
on Form WEP 324 in accordance with DOE/WEP SP 3.3.1 (Reference 7.14).

The TVA Weld Operation Sheet (WOS) for each of the two welds, included
as page 7 in each of the examination packages, was reviewed by the
DOE/WEP to verify that the welding procedure, welder, filler metal
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type, and NDE report numbers are indicated. The WOS for each weld
contained the required information, as shown by DOE/WEP approvals on
the WOS Review Checklist, included as page 6 in each examination
package.

6. Conclusions

The conditions identified in the employeee concern were not
confirmed. The DOE/WEP concludes that both welds evaluated in DRR
conjunction with this group meet the Final Safety Analysis Report WEP
(FSAR) construction code. 981

7. References

7.1 Employee Concern IN-85-299-003.

7.2 WEP Assessment Plan No. 006, "Reduced Wall Thickcness (EC-SP-6),"
Rev. 6, August 12, 1986.

7.3 Standard Practice WEP 3.1.3, "Establishing Homogeneous Groups
and Boundaries," Rev. 8, December 18, 1986.

7.4 Standard Practice WEP 3.2.3, 'Visual Examination Methods and
Acceptance Criteria," Rev. 18, June 2, 1987, and Form 302,
"Visual Examination Record for ASME/ANSI Welds."

7.5 Standard Practice WEP 3.2.6, "Radiographic Examination Methods
and Acceptance Criteria," Rev. 0, August 9, 1986, and Form 311,
"Radiographic Examination Checklist."

7.6 Standard Practice WEP 3.2.13, "Examination of Welds Requiring
Radiography," Rev. 0, July 19, 1986, and Form 331, "RT Date
bTlection Sheet."

7.7 Standard Practice WEP 3.2.9, "ASME/ANSI Ultrasonic Examination
and Acceptance Criteria," Rev. 0, July 29, 1986.

7.8 DOE/WEP Examination Package 006-0008.

7.9 DOE/WEP Examination Package 006-0015.

7.10 WEP Examination Package-Related Deviation Report, Form 313,
Report No. DR 006-0008.

7.11 WEP Examination Package-Related Deviation Report, Form 313,

Report No. DR 006-0015.
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7.12 WEP Suitability For Service Review Summary Sheet for Analysis
Package 006-0008.

7.13 WEP Suitability For Service Review Summary Sheet for Analysis
Package 006-0015.

7.14 Standard Practice WEP 3.3.1, "Suitability-for-Service Evaluation
Review,' Rev. 8, June 8, 1987.
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1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Employee Concern IN-85-080-001.

2. Characterization of Issue

The Employee Concern IN-85-080-001 stated a problem in which an
18-inch diameter carbon steel pipe located in the Tennessee Valley
Authority (TVA) Watts Bar Nuclear Plant Unit 1 (WBNP-I) Reactor
Building near the personnel hatch had arc strikes that were left
unrepaired. The TVA General Construction Specification G29M
(Reference t.2) states that, "all welds and adjacent base material
where applicable shall be free of cracks, overlap and undercut in
excess . . . weld spatter, and arc strikes.0

3. Summary

The issue for which the group was formed was resolved by document
review and field verification.

4. Evaluation Methodology

The Department of Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plan No. 007 (Reference 7.3) was developed to perform a 100%
examination of the subject 18-inch diameter carbon steel pipe in the
area noted by the employee concern.
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5. Findings

During a DOE/WEP preliminary engineering evaluation, it was determined
that the weld examination was inappropriate, because the pipe was
temporary, and that a system walk down ane drawing review would
satisfactorily address this issue.

The DOE/WEP performed an investigation that included:

a. Walk downs of all areas around the personnel hatch in an attempt
to locate an 18-inch diameter pipe in WBNP-l.

b. Reviews of piping drawings and composite drawings to determine
whether any pipe with an 18-inch diameter exists in the area
around the personnel hatch.

Through discussions with TVA construction personnel, it was learned
that during July 1983, a 14-inch diameter temporary line was located
near the personnel hatch in WBNP-l. This pipe was used to supply raw
cooling water to the Reactor Building coolers. Additionally, a
14-inch diameter carbon steel pipe is now installed in WBNP-2 for the
sane purpose, and it will be removed following completion of Unit 2
construction. The TVA Welding Task Group (WTG) also performed a
thorough investigation and could not locate in the area of concern, in
WBNP-l, an 18-inch diameter carbon steel line (Reference 7.4).

The DOE/WEP concluded after a review of the information pertaining to
this employee concern, including findings and information obtained
from the Welding Task Group (WTG), that this concern could not be
verified, because no 18-inch or comparable-size pipe could be located
within the vicinity of the personnel hatch in WBNP- 1.

6. Conclusions

The issue identified in the employee concern was not confirmed. The DRR
DOE/WfP concludes that the Concerned Individual (CI) was either WEP
referencing an arc strike on a temporary 14-inch diameter line located 982
in WBNP-l, which was subsequently removed, or was referencing a
14-inch diameter temporary line installed in WBNP-2, which will be
removed following the completion of construction,

7. References

7.1 Employee Concern IN-85-080-001.
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7.2 TVA, General Construction Specification G29M, "Process
Specification 3.M.5.1," Rev. 6, Part 8, Section 8.1.1.

7.3 WEP Assessment Plan No. 007, "Justification to Close Specific
Group 07," Rev. 1, April 6, 1987.

7.4 Guenter Wadewitz, TVA Memorandum C24 860326001, to K. G. Therp,
March 26, 1986.

7.5 H. Richardson notegram to A. E. Bradford, "Watts Bar Nuclear
ilant--Employee Concern IN-85-080-001," EG&G Idaho, Inc.,
April 8, 1986.
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Employee Concern(s)/Quality Indicator(s)
Characterization of Issue
Summary
Evaluation Methodology

5. Findings
6. Conclusions
7. References

1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Enployee Concern IN-85-460-X04.

Characterization of Issue

The Employee Concern (EC) states that there is an arc strike
2 x 3/16 inch in the Class C line of System 78 (Spent Fuel Pit
Cooling) in the Auxiliary Building, Unit 1, Elevation 732 ft at the A7
aid V or U wall. While the arc strike itself is not a violation of
the Final Safety Analysis Report (FSAR) construction code
(Reference 7.?), it is a deviation from TVA specification G-29C
(Reference 7.3). DOE/WEP was concerned that it might not have been
evaluated for cracking or significant material thickness reduction,
which would violate the code.

3. SummarX

The issue for which this group was formed was resolved by
inspection/examination and engineering analysis.

4. Evaluation Methodology

The Department of Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plan No. 008 (Reference 7.4) was developed to perform a thorough
examination of the subject piping at the specified location. All
unrepaired arc strikes were evaluated to ensure that the structural
integrity of the pipe wall is not in question.
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The evaluation included a visual (VT) examination of the pipe surfaces
for arc strikes, in accordance with Appendix A of Standard Practice
(SP) WEP 3.2.3 (Reference 7.5), and an ultrasonic thickness (UT)
examination of all arc strikes and/or excavated areas that could
possibly violate minimum wall requirements, in accordance with SP
WEP 3.2.8 (Reference 7.6).

5. Findings

The System 78 piping located at the elevation and area identified by
the concerned individual (CI) consisted of approximately 22 ft of
3-in. piping, 2-1/2 ft of 8-in. piping, and 36 ft of 10-in. piping.
The surface of each pipe section was visually examined and a total of
53 arc strikes were identified (Reference 7.7). There were two arc
strikes identified that were as large or slightly larger than the size
given by the CI. All of the identified arc strikes had no measurable
depth and no cracking. The TVA takes the technical position, with the
concurrence of the DOE/WEP, that arc strikes have no technical
significance with respect to suitability for service (Reference 7.8).
In performing the examination of pipe surfaces, several areas of
inaccessibility were noted on the 10-in. and 3-in. pipe. Based on an
engineering analysis of the arc strikes found, the DOE/WEP considers
the existence of arc strikes in inaccessible areas to be less likely
and of no more significance from the standpoint of code acceptance
than the ones evaluated.

6. Conclusions

The existence of an arc strike about the size identified in the
employee concern was confirmed. However, the DOE/WEP concludes that DRR
none of the arc strikes required repair and the piping evaluated in WEP
conjunction with this group meets the applicable Final Safety Analysis 983
Report (FSAR) construction code.

7. References

7.1 Employee Concern IN-85-460-XO4.

7.2 The American Society of Mechanical Engineers, 'Rules for
Construction of Nuclear Power Plant Components," ASME Boiler and
Pressure Vessel Code, Section IlI--Division 1, 1971 Edition with
Summer 1973 Addenda (1974 Edition for Heat Treatment).

7.3 TVA General Construction Specification G-29C, Process
Specific 3.C.5.2, Rev. 9, May 21, 1985.
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7.4 WEP Assessment Plan No. 008, "Arc Strikes/Metal Excavation,"
Rev. 3, August 11, 1987.

7.5 Standard Practice WEP 3.2.3, "Visual Examination Methods and
Acceptance Criteria," Rev. 18, June 2, 1987.

7.6 Standarl Practice WEP 3.2.8, "Ultrasonic Thickness Measurement,"
Rev. 2, August 14, 1986.

7.7 WEP Examination Packageq-Related Deviation Reports, DR-008-0001,
-0002. -0004, -0005, i.,'d -0006.

7.8 T. L. Bridges letter to K. G. Therp, "Disposition of Weld
Spatter, Arc Strike, Crater Cracks, Porosity, and Overlap Weld
Discrepancies," TLB-05-86, EG&G Idaho, Inc., June 30, 1986.
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2. Characterization of Issue 6. Conclusions
3. Summary 7. References
4. Evaluation Methodology

1. Employee Concem(s)/Quality Indicator(s) (Reference 7.1'

Employee Concerns IN-85-460-XO5, IN-85-270-001, IN-85-246-002, and
I N- 86-133-001.

2. Characterization of Issue

The Employee Concerns (ECs) listed in Section I document an area of
base metal excavation resulting from arc strike removal operations on
10-inch stainless steel piping of System 72, at 713 ft elevation in
the Auxiliary Building of the Tennessee Valley Authority (TVA) Watts
Bar Nuclear Plant Unit I (WRNP-I). The excavation possibly caused
reduction of pipe vall thickness beyond minimum code requirements.

The concerns also identifiel unrepaired arc strikes. DRR
WEP3. Sunmal. 984

The issue for which thip group was formed was resolved by document
review, inspection/examInation, and engineering analysis.

Evaluation Methodology

The Department of Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plan No. 009 (Reference .,,2) was developed to ensure that the arc
strike and affected base metal had been adequately removed, and to
determine if the minimum wall thickness had been encroached upon as a
result of the excavation/removal operation. For the DOE/WEP
inspection, the minimum wall thickness was as defined in the DOE/WEP
Standard Practice (SP) WEP 3.2.3, Appendix A, (Reference 7.3).
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The DOE/WEP method used to evaluate the concerns in this group
consisted of the following:

a. A visual (VT) examination of the base metal for arc strike
removal, and base metal excavations, in accordance with SP
WEP 3.2.3, Appendix A (Reference 7.3). DRR

WEP
b. An ultrasonic (UT) thickness examination on the base metal of the 984

excavated areas to verify minimum wall thickness, in accordance
with SP WEP 3.2.8 (Reference 7.4).

c. A conmarison of the "-found" condition to the original TVA
inspection records to verify that the original repairs were
adequately documented, in accordance with TVA site procedures.

Any unacceptable conditions found as a result of this examination
shall be reviewed in conjunction with TVA Engineering Design for
resolution.

5. Findirs -

The DOEjEP visual exanination and ultrasonic thickness examination of
the identified piping determined the following (Reference 7.5): DRR

WEP
a. Examination Package 009-0001 (Reference 7.6): The thickness of 984

the pipe in the area of the remuved arc strike was determined to
be belots the minimum wall established by ANSI 836.19. This was
document,-d in DOE/WEP Deviation Report (DR) 009-0001
(Reftrence 7.8). The minimum wall thickness required is
0.320 in. (i.e., 87.5% of nominal wall thickness). Actual
minimum pipe wall thickness in the area of arc strike excavation
was determlned to be 0.103 in.

b. Examinatlon Package 009-0002 (Reference 7.6): Arc strikes were
located on the pipe and the adjacent valve body, as documented in
O0E/AP OR 009-0D02 (Reference 7.7).

Also, O0E/WEP compared the DOE/WEP "as-found" conditions to the
original TVA inspection records and determined the following:

a. Examination Package 009-0001: The TVA documinted the arc strike
removal on the appropriate form, Arc Strike Removal Operation
Sheet. The TVA documented the pipe wall thickness of the
excavation/removal area at 0.123 in.; however, the pipe wall
thickness recorded by OOE/WEP examination is 0.103 in., as
documented in OR 009-0001.
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NOTE: The difference of the wall thicknesses recorded may be
attributed to the unlike measurement techniques utilized; depth
micrometer versus ultrasonic examination. (The DOE/WEP verified
the actual wall t;,'ckness with ultrasonics, using A 1/4-in.
diameter transducer).

b. Examination Package 009-0002: The arc strikes that were
documented on DOE/WEP DR-0Oý 0002 were not documented by the TVA.

The results of these examinations were forwarded to TVA Engineering
Design for resolution and the TVA has owtermined the following:

a. Examination Package 009-0001: By computation, the remaining wall
thickness satisfied the minimum design wal! thickness DRR
requirements of the The American Society of Mechanical Engl-v.ers WEP
(ASME) Code. 984

b. E-aminatton Package 009-01)02: Arc strike conditions with no
associated discrepancy, such as a crack or a reduction in pipe
wall thickness below the required minimum, were not in violation
of the ASME Code.

The DOE/WEP Suitability for Service Evaluation Engineering (SSEE)
group performed a review of the TVA engineering analysis
(Reference 7.8) and determined that the conditions identified have
been demonstrated by appropriate evaluations to be in compliance with
the applicable codes (Reference 7.9).

6. Conclusion

The issue identified by the employee concerns was confirmed. However,
the DOE/WEP concludes that the components evaluated in conjunction
with this group meet the applicable Final Sdfety Analysis Report
(FSA) construction code.

7. References

7.1 Employee Concerns IN-85-460-XO5, IN-85-270-001, IN-85-246-002,
and IN-86.-133-001.

7.2 WEP Assessment Plan No. 009, "Arc Strike/Base Metal Excavation,"
Rev. 0, March 28, 1986.

7.3 Standard Practice WEP 3.2.3, "Visual Examination Methods and
Acceptance Criteria," Rev. 18, Appendix A, June 2, 1987.
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7.4 Standard Practice WEP 3.2.8, "Ultrasonic Thickness Measurement," DRR
Rev. 0, April 17, 1986. WEP

984
7.5 WEP Group 009 Inspection Data Report on Weld Evaluation Project,

INS 101-Ri, August 7, 1987, and Inspection Result, INS O08-RO,
August 7, 1987.

7.6 WEP Examination Package 009-0001 and 009-0002.

7.7 WEP Group 009, Deviation Reports 009-0001 and 009-0002.

7.8 TVA Suitability for Service Analysis, and WEP Suitability for
Service Review Summary Sheets (009-0001 and 009-0002) for
Group 009.

7.9 The American Society of Mechanical Engineers, "Rules for
Construction of Nuclear Power Plant Componefts," ASME Boiler and
Pressurt Vessel Code, Section Ill--Division 1, 1971 Edition with
S mwer 1973 Addenda (1974 Edition for Heat Treatment).
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5. Findings
6. Conclusions
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1. Em1oyee Concern(s)/Quali ty Indicator(s) (Reference 7.1)

Tennessee Valley Authority (TVA) Employee Concerns HI-85-049-o01 and
IN-85-851-001.

2. Characterization of Issue

The two employee concerns above Identified an incident where a
clrcunferential weld connecting two Main Stem Jet Impingement Sleeves
together was "slugged." Slugging a weld violated the requirements of
TVA Process Specification 3.C.5.2 (Reference 7.2) which required
thorough fu ion between weld material and base material. American
Welding Society-Welding, Terms, and Definitions, A3.0-80 defines
"slugging" as follows: "The act of adding a separate piece or pieces
of material in a joint before or during welding that results in a
welded joint not comlying with design, drawing or specification
requireafmts." The slugged weld could possibly affect the integrity
of the Main Stem Jet Impingement Sleeve.

3. Summary

The issue for which the group was fomed was resolved by engineering
evaluation.

4. Evaluation Methodolo..

Specific Group 010 was formed to address the employee concerns
involving a slugged weld and to determine if the slugged weld would
affect the integrity of the Main Steam Jet impingemen. Sleeve. Part
of the concern dealt with the ordering of an apprentice welder to
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complete welding and, because this is considered to be an
intimidation/harassment issue, is outside the scope of the WEP to
evaluate. The Department of Energy/Weld Evaluation Project (DOE/WEP)
wrote Assessment Plan 010 (Reference 7.3) to evaluate the results of
the TVA's engineering evaluation/stress analysis (Reference 7.4) DRR
performed on the slugged weld and to address the possibility that WEP
similar conditions may exist elsewhere in the plant by establishing a 985
boundary of all ASME welds made by the two welders involved in
slugging the impingement sleeve. American National Standards
Institute (ANSI) 831.1 arid American Welding Society (AWS) Dl.1 do not
require that permanent weld records be retained for matching a
indiviaual welder to a specific joint. Therefore, ANSI and AWS welds
coulk not be bounded specifically for this group. The plan also
called for an evaluation of the ASME welds that could be potentially
slugged by 100 percent volumetric examination or a review of the
results of original radiography/ultrasonic exaninations performed by
the TVA.

5. Findings

Employee Concern IN-85-851-001 was determined from a visual inspection
performed by the Nuclear Safety Review Staff (NSRS) to be a valid
concern and was reported to the TVA in a memorandum dated February 7,
1986 from K. W. Whitt to L. Martin (Reference 7.1) and Quality
Technology Corporation (QTC) Report, Concern Number IN-85-851-001
(Reference 7.1). Deviant conditions were noted and confirmed by the
TVA on Nonconforming Condition Report (NCR) W-325-P (Reference 7.5).
DOE/WEP accepted this conclusion.

Employee concern HI-85-049-00! also identifies the slugged weld. This
concern dealing with the foreman ordering apprentice welders to DRR
comlete the weld, was considered by QTC to be an WEP
intimedation/harasment issue, and was therefore outside the scope of 985
the DK/WEP. The IOE/WEP determined that any action resulting from
this intimidation/harassment i~sue will be accomplished through the
appropriate departments within the TVA organization.

The TVA completed an engineering evdluation/stress analysis to
determine if the structural integrity of the Main Steam Jet
Impingement Sleeve had been adversely affected by the slugged weld.
The TVA concluded that the slugged weld would not prevent the sleeve
from performing its proper function. The DOE/WEP reviewed the TVA's
evaluation/analysis and concurred with their results (Reference 7.4).

In order to address the possible generic implications of this
incident, the DOE/WEP requested additional information from the TVA to
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determine who each of the welders were in order to evaluate any other
welds performed by the welders involved (Reference 7.6). The
individuals identified by the TVA were steamfitters and had welded on DRR
piping and associated components. The resulting group that was WEP
evaluated involved 82 ASME welds made by the two welders. The DOE/WEP 985
reviewed the drawings for each of the welds to determine if their
configuration would permit slugging. Review has shown that 79 welds
in the group were small bore (two inch and less in diameter) pipe
welds, whiich would make it virtually impossible to slug a weld joint
of this configuration (Reference 7.7). Three other welds were to
attach lifting lugs and were later removed.

The evaluation by the DOE/WEP found that there were no ASME welds made
by the welders in question that were susceptible to slugging. Based
on these findings, a post weld volumetric examination of the welds was
not performed.

6. Conclusions

The issue identified in the employee concerns was confirmed by the
NRS. The DOE/WEP concludes that the engineering analysis performed
by the TVA has shown the weld evaluated in this group meets the
applicable Final Safety Analysis Report (FSAR) construction code.

7. References

7.1 Employee Concerns HI-85-049-001 and IN-85-851-001.

7.2 TVA General Construction Specification G29C, Process
Specification 3.C.5.2, Rev. 9, May 21, 1985.

7.3 WEP Assess,,nt Plan No. 010, "Slugged Welds (EC-SP-IO)," Rev. 2,
August 20, 1986.

7.4 R. K. Blandford letter to A. E. Bradford "Review of Employee
Concern HI-85-049, Main Steam Sleeve Evaluation," RKB-2-86, EG&G
Idaho, Inc., October 10, 1986.

7.5 TVA t')ncenforming Condition Report W-325-P.

7.6 K. G. Therp letter to F. E. Laurent "Evaluation of the Weld
Evaluation Project (WEP) Formulated Group No. 10," KGT-208-86,
August 5, 1986.

7.7 A. 0. Calija notegram to A. E. Bradford, EG&G Idaho, Inc.
July 30, 1986.
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1. Employee Concern(s)/Qujiltty Indicator(s) (Reference 7.1)

Employee Concern IN-85-442-008.

2. Characterization of Issue

Employee Concern (IN-85-442-008) stated that on June 7, 1985, a
Tennessee Valley Authority (TVA) engineering evaluation was written
concerning the lack of installation documentation on embedded bulkhead
plates in the reactor cavity superstructure of the Reactor Building at
the Watts Bar Nuclear Plant Unit 1 (WBNP-1). Documentation for
installation of these plates was not verified prior to concrete being
poured. Additionally, the concernec individual (CI) stated that the
engineering evaluation determined the plate installation to be
adequate based on the completion and s;gnature approvals of the
concrtte pour prerequisite requirements. The CI added that the
installation of the embedded bulkhead plates was not part of the
verification of concrete pour prerequisites, which concern items only
relative to concrete.

The second part of the employee concern pertained to a document
accountability system Item 00948W9331011 in which reactor cavity
bulkhead structure welds were accepted by a TVA engineering evaluation
based on the results of a previousi, conducted random sample weld
verification program at WBNP. The CI stated that these welds could
not have been verifi-d at all because they are embedded in concrete;
therefore, the TVA does not know the weld qual11y, or even if the
welds are there at al1.
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3. Summary

The issue for which the group was formed was resolved by document
review.

4. Evaluation Methodology•

The Department af Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plan No. 011 (Reference 7.2) was developed to perform a 100% review of
all available documents associated aith the embedded bulkhead plate
welds and the reactor cavity superstructure welds to evaluate the
adequacy of documentation. If the review indicated that there were
existing procedures aplicable to the documentation requirements for
TVA-performed welds, and that the TVA complied with these procedures,
the group could be closed. Although welded subassembly components of DRR
the embedded structure were performed by an outside supplier, welds to WEP
complete the final assembly were performed by the TVA. The DOE/WEP 986
addressed only welds performed by the TVA.

5. Findings

Welded subassembly components of the reactor cavity embedded structure
for WBNP-l were fabricated by an outside supplier on TVA Contract
No. 76K61-820198 (INRYCO P.O. Nc. 21C-5002). The bulkhead plate
subassembly components were then fitted up in place by the TVA and
welded into a final assembly during the construction of the reactor
building.

An engineering review was made of all available welding documentation
associated with the embedded bulkhead welds and reactor cavity
superstructure weids made by the TVA. The reviewed documentation
included a TVA Structural Steel Inspection Report (Reference 7.3) for
WBNP-I that represented a summary verification of acceptance on welds
in thi reactor cavity embedded structure, in accordance with TVA
Quality Control Procedure WBNP-QCP-2.4 (Reference 7.4). However, the
report in som instances documented the welds by group classification
rather than by individual weld. The DOE/WEP requested the TVA
(Reference 7.5) to detemine if weld inspection data existed for
individual welds. The TVA replied to the DOE/WEP request for
information in a TVA memrandum (Reference 7.6). The TVA m randum
also addressed the TVA Random Sanple Weld Verification Program of 1980
to 1982 and the rationale used in applying the results of the program
to verify quality of welds that were Installed in the embedded
structure in 1978. Results of the DOE/WEP document review and
evaluation of the two concern items follow:
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a. Documentation During Reactor Building Unit I Construction

Concrete pour records are shown on References 7.7 and 7.8. The
various installations required to support the concrete pour were
initialed by foremen and engineers to signify a completed status
in preparation for pour; however, the concrete pour cards were
not intended to be the documentation for structure welds, as
implied by the Concerned Individual. Rather, weld inspection
data are documented by other means, as required by TVA Quality
Control Procedures (QCP).

At the DOE/WEP request, the TVA searched their records for an DRR
engineering evaluation document dated June 7, 1985, referenced in WEP
EC IN-85-442-008, but could not locate that document. Therefore, 986
the DOE/WEP approach was to locate and assess all of the
documentation available pertaining to TVA-performed welds in the
reactor cavity embedded structure during the WBNP-l construction
phase.

The DOE/WEP was unable to locate a TVA inspection package that
contains inspection data for every individual (TVA) weld on the
embedded structure. However, the TVA Structural Steel Inspection
Report for WBNP-1 (Reference 7.3) represented a summary
verification of overall weld inspection, in accordance with
WBNP-QCP-2.4 (Reference 7.4).

A review of the TVA Structural Steel Inspection Report for the
embedded parts showed weld inspector buy-offs for inspection of
fit-up and weld quality on TVA welds performed in completing the
WBNP-1 reactor cavity embedded parts assembly. This, according
to the TVA, constituted all of the available documentation that
verified the inspection and acceptance of the subject welds prior
to covering them with concrete. The Structural Steel Inspection
Report (Reference 7.3) showed that weldi on the reactor cavity
mbedded bulkhead assembly (El.715-725 ft) was performed by the
TVA during the period from November 19, 1976, to May 5, 1978.
The TVA concrete pour records dated May 30, 1978 (Reference 7.7),
and June 22, 1978 (Reference 7.8), were not used for buying-off
structural welds (Reference 7.9).

The above findings support that documeaitation of the TVA welds
was processed for the Unit I reactor cavity embedded welds in
accordance with TVA procedures during construction of the reactor
building. The Ci's statement that concrete pour cards were used
to buy off embedded welds could not be substantiated.

D-255



Porm WEP 320a
Rev. 12/86

W p EMPLOYEE CONCERN GROUP CLOSURE Page 4 of 5

VIEP REACTOR CAVITY EMBEDDED BULKHEAD Date 11/16/87
Closure PLATES AND SUPERSTRUCTURE WELDS,

Statement WBNP-l Revision 1
Evaluation WEP GROUP IDENTIFIER EC-SP-1I WEP Group No 011

Report

b. Engineering Design (ENDES) Random Sample Weld Verification Program

The TVA weld sampling program was directed toward structural
welds made before February 6, 1981. The weld sampling program
properly included the reactor cavity embedded structure because
these were Category I structural welds made before February 6,
1981.

The engineering evaluation per QCI-l.08 (Reference 7.10) of the
weld sampling program results stated that welds were structurally DRR
adequate but did not meet the geometric and cosmetic requirements WEP
of TVA Specification G29C and WBNP-QCP-4.3 (Reference 7.11). The 986
weld deviations were dispositioned as having acceptable weld
qLality by Nonconforming Condition Report (NCR) 2375RO
(Reference 7.12) through the TVA Engineering Design (ENDES) Weld
Sampling Program.

The DOE/WEP could find no evidence or documentation that would
suggest that the embedded bulkhead welds did not meet the
requirements of TVA Specification G29C prior to concrete being
poured. A review of the Steel Inspection Report (Reference 7.3)
for the embedded parts shows weld inspector buy-offs for the TVA
welds performed in comr'eting the structure. TVA Construction
Specification N3G-881, , ragraph 3.1.2.2 (Reference 7.13) reads
as follows: "All standard welds require visual examination at a
minimum; but the drawing requirements impose a more detailed
examination where applicable." It is a staw•ard TVA practice
that inspections of structural welds included visual examinatlor,
as a minimum even when more rigorous inspections were specified.

It is the opinion of the DOE/WEP that the embedded welds were not
accepted by the concrete pour documentation or by a weld sampling
program. The acceptance of the embedded welds occurred during
installation to the requirements that were applicable et the time
of construction. Additional reconfirmation of acceptability of
the embedded welds is indicated by TVA Memorandum
SWP '82 1217 042 from J. C. Standifer to G. Wadewitz dated
December 10, 1982, which is included as a part of Reference 7.12,
but which was not necessary to resolve this issue.

6. Conclusions

The issues and conditions identified in the employee concern were not
confirmed. The OOE/WEP concludes that the documentation evaluated in
this group meets the applicable Final Safety Analysis Report (FSAR)
construction code.
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7. References

7.1 Employee Concern IN-85-442-008.

7.2 WEP Assessment Plan No. 011, "Welds Associated with Embedded
Beams (EC-SP-11)," Rev. 1, June 30, 1987.

7.3 TVA, Structural Steel Inspection Report WBNP-QCP-2.4,
Attachm'ent A, for Drawing 48N933.

7.4 TVA, Quality Control Procedure WBNP-QCP-2.4, "Erection and
Inspection of Structural and Miscellaneous Steel," Rev. 2,
June 17, 1977.

7.5 K. G. Therp letttr to L. E. Martin (TVA), "Reactor Cavity
Embedded Bulkhead Plates and Superstructure Welds, Watts Bar
Nuclear Plant Unit I (WBNP-l)," KGT-101-86, May 13, 1986,
without Attachments.

7.6 L. E. Martin memorandum to K. G. Therp (EG&G), "Watts Ba-
Nuclear Plant, Welding Task Group (WTG), WON Reactor Cavity
Embedded Plates, No. T25 860627 860,6 June 27, 1986.

7.7 TVA, Concrete Pour Card, May 30, 1978, Attachment 0 of WBNP
QCP-2.2, Rev. 2, "Concrete Placement and Documentation."

7.8 TVA, Concrete Pour Card, June 22, 1978, Attachment 0 of WBNP
QCP-2.2, Rev. 2, "Concrete Placement and Documentation."

7.9 TVA, Quality Control Procedure WP-QCP-l.47, "Concrete/Grout
Preplacement Inspection," Rev. 0, May 6, 1982.

7.10 TVA, Quality Control Instruction WBNP-QCI-I.08, "Engineering
Evaluation Identification 48W933 1011," Rev. 3, June 4, 1982.

7.11 TVA, Quality Control Procedure WgNP-QCP-4.3, "Welding
Surveillance and Weld Procedure Assignment," Rev. 3, May 16,
1977,

7.12 TVA, Nonconforming Condition Report (NCR) 2375, Rev. 0, June 11,
1980.

7.13 TVA, Construction Specification N3G-881, "Identification of
structures, systems, and components ':overed by the Watts Bar
Nuclear Plant Quality Assurance Program, Rev. 0, August 12, 1977.
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Address the following Items In the space remaining on this page and on
additional pages as needed (see Standard Practice WEP 3.1.10 for specific
instructions).

1. Employee Concern(s)/Quality Indicator(s) 5. Findings
2. Characterization of Issue 6. Conclusions
3. Summary 7. Referencws
4. Evaluation Methodology

1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Employee Concerns PH-85-027-001, PH-85-027-002, PH-85-027-004,
PH-85-027-005, PH-85-027-006, and PH-85-027-007.

2. Characterization of Issue

The employee concerns identified two American Welding Society (AWS)
welds on two structural beams in the South Valve Room of Watts Bar
Nk lear Plant Unit I (WBNP-I) that had improper repairs, possible
subsurface defects, and weld inspections that were not performed. ihe
Department of Energy/Weld Evaluation Project (DOE/WEP) requested
additional information from the Quality Technology Company (QTC) and
was given the exact location of the welds the concerned individual
(CI) was referencing.

3. Summary

The issue for which the group was formed was resolved by
inspectlon/examination, engineering analysis and engineering
evaluation.

4. Evaluation Methodoloqy

The DOE/WEP Assessment Plan No. 012 (Reference 7.2) was developed to
perform an evaluation of the two welds in this group. The original
Tennessee Valley Authority (TVA) acceptance criteria for these two
structural welds was a visual examination. However, because the CIreferenced possible subsurface defects, the OQE/WEP decided to perform I
both a visual (VT) examination in accordance with Standard Practice
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(SP) WEP 3.2.3 (Reference 7.3) and an ultrasonic (UT) examination in
accordance with SP WEP 3.2.7 (Reference 7.4), of the two welds to
determine compliance with the applicable codrs requirements.

5. Fnig

The two welds identified by the CI on all the employee concerns were
Weld Nos. 48W1707-14-4S and 48WI707-16-58 (Reference 7 5).

The DOI/WEP, through a VT examination, found weld 48W1707-14-4S tohave an unacceptable profile and surface slag. A UT examination DRR
performed on this weld detected a lack of fusion. Deviation Report WEP
(OR) 012-0001 was initiated by the DOE/WEP and sent to the TVA for a 987
suitability-for-service analysis rSFSA). Sargent & Lundy performed aSFSA for the TVA and determined that the unacceptable profile, surface
slag, and lack of fusion would not affect the ability of the weld toperform its intended function. The DOE/WEP reviewed the Sargent &
Lundy analysis, in accordance with SP WEP 3.3.1 (Reference 7.6) and
has concurred with the analysis (Reference 7.7).

The 'XOE/'W., through a VT examination, found weld 48W1707-16-58 to be
partially inaccessible. For this reason, DR 012-0002 was initiated
and sent to the TVA for a SFSA. Three inaccessible areas wereoriginally reported on the weld devia,:,i : These ai.-eas were
examined further usbgiy b aUT . inaccessibit ireas of the weld wereshlown to be acceptable. The weld geometry cor'ýsponded to the desiqn
and Sargent & Lundy stated that no calculations were requfred to
determine suitability of the weld. The DOE/WEP concurred with that
statement.

6. Conclusions

The o1oyee concerns with regard to Weld 48W1707-14-4S were
confirued. The employee concerns with regard to Weld 48W17-17-i6-52
were not confirmed. Hwev-.r, "t; )7 F,"':p concludes that the ,oelds
evaluated in this group meet the applicable Final Safety Analysis
Report (FSAR) construction code.

7.1 Employee Concerns PH-85-027-001, PH-85-027-002, PH-85-027-0049
PH-85-027-005, PH-85-027-006, and PH-85-027-007.

7.2 WEP Assessment Plan No. 012, "South 'Valve Rooni tins itisFactory

Welds," Rev. 6, Juiy 1, 1987.
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WELDS

WEP GROUP IDENTiFiER EC-SP-12

Page 3 of 3

Date 11/16/87

Revi i ori 1

WEP Group No 012

7.3 Standard Practice WEP 3.2.3. 'Visual Examination Methods and
Acceptance Critaria%, Rev. 18, June 2, 1987.

7.4 Standard Practice WEP 3.2.7, "AWS Ultrasonic Examination Methods
and Acceptance Criteria", Rev. 2, February 2, '987.

7.5 TVA 0-.wing No. 48W1707-l4, "^tr,'ctural Steel Sections and
Detail. South Main Stearn Valve Roomts," Section A14-A14 and TVA
Drawing No. 48W1707-16, "Struc r-l Ste,. f-t 'l South Main
Steam Valve Rooms," Section F16-F16.

7.6 Standard Practice WEP 3.3.1, "Suitability-for-Service Evaluation
Review," Rev. 8, June 8, 1987.

7.7 TVA Suitability for Service Analysii and WEP Suitability for
Service Review Suummary Sheets for Group 012.
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Employee Ce'ncern(s)/Quality Indicator(s)
Characterization of Issue
Summary
Evaluation Methodology

5. Findings
6. Conclusuons
7. Referencer

Employee Co'cern(s)/I-jality Indicator(s) (Reference 7.1)

Employee Conc-rn WI-85-050-001.

2. Characterization of Issue

The Employee Concern (EC) WI-85-050-001 stated that unacceptable welds
are located on four 8-inch diameter Essential Raw Cooling Water (ERCW)
pipe lines (System 67) foind in the annulus area of the Tennessee
Valle)y Authority (TVA) Watts Bar Nuclear Plant Unit 1 (WBNP-I1. The
Cnncerned Individual (CI) believed that the wlds wre unacceptable
due to (a) deteriorated base metal and (b) lack of penetration and
weld root oxidation (sugaring) due to loss of purge.

3. Smmary

The issue for which the group was former was resolved by
inspct n/exminatinn, documert review, engineering analysis and
engincering ova! n

4. Evaluation Aethodo .

The Department of Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plan No. 013 (Referxice 7.2) was developedi to perform 100% visual
(VT), liquid peletran, (PT), and ultrasonic (UT) examinations on all
,6 elded pipe joints involved. The purpose of the examinations was
to assess the welds mentioned by the C1, in the area of the annulus,
and to determine if they met the requiretents of The •emrican Society
of Mechanical Engineers (ASM4E) Boiler and Pressure Vessel Code,
Section Ill.
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5. Findings

a. To assess deteriorated base metal, the DOE/WEP Weld Engineering
group determined that the CI was referencing the possibility of
overheating (caused by exceeding the interpass temperature) of
the base metal (pipe) during the welding operation of various
weld joints. An engineering report was generated (Reference 7.3)
to address employee concerns that referenced excessive heat and
weld metal and continuous welding and thermal stresses. The
report showed that for Types 304, 304L, 316, 316L, and 316H
stainless steel, at temperatures as high as 750"F, there was no
appreciable effect on tie microstructure, weld soundness,
strength, or toughness.

b. To assess lack of penetration and weld root oxidation (sugaring)
due to loss of purge, the DOE/WEP performed an investigation that
included:

(1) Reviewing TVA piping isometric sketches for System 67 (ERCW)
in the lr :ale of WBNP-l annu',s and found that four 8-inch
diameter ERCW pipes cintained 26 welded pipe joints to be
examined

(2) Reviewing all the TVA VT, PT, and UT inspection sheets for I DRR
each of the 26 welds involved WEP

988
(3) Walking down all four 8-inch diameter ERCW (System 67) pipe

lines in the annulus area of WBNP-l

(4) Performing 100% VT and PT examii-iations on all 26 welded pipe
Joints

(5) Performing UT examinations, in three areas around each weld,
on all 26 pipe joints to determine lack of penetration.

The lack of penetration is the most likely defect to result from
sugaring due to lack of purge. The DOE/WEP performed LUT
examinations (in three areas around each weld) on all 26 welded
pipe joints in question, and no lack of penetration was found.
Lack of penetration associated with sugaring ý.an be detected by
UT. If there was full penetration, sugaring on the weld DRR
drop-through cannot be detected by UT. No sugaring of the weld WEP
is expected, because no lack of penetration was detected by the 988
UT examination.
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Inspections performed by the DOE/WEP found that of the 26 welded
pipe joints examined, 14 were acceptable as they existed in the
field, and the remaining 12 had conditions that require
engineering analysis to determii. 3cceptability: 3 contained arc DRR
strikes, 1 contained arc strikes and linear indications, WEP
3 contained arc strikes and weld spatter, 1 contained arc 988
strikes, weld spatter and a linear indication, 2 contained arc
strikes with indeterminate depths, and the remaining 2 welded
pipe joints were limited to weld spatter.

The TVA Engineering Design (ENDES) organization performed an
engineering analysis for each of the reported conditions. Their
analyses determined that the components will perform their
intended function. The DOE/WEP Suitability-For-Service
Evaluation Engineering (SSEE) Group reviewed the TVA analysis and
concurred that the deviant welds are in compliance with the
applicable codes (Reference 7.4).

Two ORs were initiated for the linear indications, the attributes
were characterizeda and accepted in accordance with the DOE/WEP
Standard Practice (SP) WEP 3.2.16 (Reference 7.5).

Two DRs were initiated for arc strikes with indeterminate depths,
the attributes were characterized and accepted in accordance with
the DOE/WEP (SP) WEP 3.2.16.

In all cases, the engineering analysis confirmed that the ERCW piping
(System 67) welds in question comply with the ASHE Code, Section III.
The nondestructive exminations (NOE) performed, failed to confirm any
of the unacceptable weld conditions stated by the CI.

6. Conclusiofns

The issues identified in the employee concern were not confirmed. The
DOE/WEP concludes that the welds evaluated in conjunction with this
group met the applicable Final Safety Anaiysis Report (FSAR)
construction code.

a. Those activities required to determine size of a discontinuity to
arrive at a final acceptance status of the inspection attribute or to
provide information required to evaluate the discrepancy significance.
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7. References

7.1 Enployee Concern WI-85-050-O01.

7.2 WEP Assessment Plan No. 013, "Defective Welds," Rev. 4,
September 9, 1986.

7.3 Dr. Joseph C. Danko, Responses to Eight Emplo•,ee Concerns
Relating to Improper Welding of Austentic Stainless Steel,
Engineering Evaluation Report, August 1986.

7.4 TVA Suitability-for-Service Analysis and WEP
Suitability-for-Service Review Summary Sheets for Group 13.

7.5 Standard Practice WEP 3.2.16, "Surface Conditioning and
Characterization Weld/Hardware Discrepancies," Rev. 0,
August 28, 1986.

7.6 T. L. Bridges letter to K. G. Therp "Disposition of Weld Spatter,
Are Strike, Crater Cracks, Porosity, and Overlap Weld
Discrepancies," TLB-05-86, June 30, 1986.

7.7 WEP Group 13 Inspection Data Report on Weld Evaluation Project,
INS I01-Rl, August 21, 1987, and Inspection Result, INS 008-RO,
August 21, 1987.
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Conclusions
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1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Employee Concern IN-85-641-002

2. Characterization of Issue

The referenced nployee concern noted the Tennessee Valley Authority
(TVA) Watts Bar Nuclear Plant Unit I (WBNP-I), cold and hot leg motion
restraints (T-Bars) used on the Reactor Coolant System (RCS)
(System 68), Elevation 718 ft-O in. in the primary containment,
exhibited cracks aue to bad workmanship and not following welding
specifications. This occurred sometime in 1982, in Loops No. 3 and 4.

3. S umary

The issue for which the group was formed was resolvcd by
inspotian/exmination, document review, and engineerinq annalysis.

4. Evaluation Methodo1ogy

The Department of Energy/Weld Evaluation Project (OOE/WEP) Assessment
Plan No. 014 (Reference 7.2) was developed to perform a IOOM visual
(VT) examination of T-Bar welds in RCS loops 3 and 4, in accordance
with Standard Practice (SP) WEP 3.2.3 (Reference 7.3).

5. Findings

After performing a document review, the DOF/WEP established that:

D-265
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a. The T-Bars for loops 3 and 4 were constructed initially by the
TVA and signed acceptable during the period 1978 to 1979
(Reference 7.4).

b. The TVA initiated a Nonconforming Condition Report (NCR) 3700 for
deviant welds found on the hot and cold leg motion restraints
(T-bars) (Reference 7.5).

c. The TVA com'pleted reinspection of the T-Bars between January 8,
1982, and January 23, 1982.

d. The TVA initiated a revision to NCR 3700 recommending that the
welds be reworked, repaired, and/or used as is (Reference 7.6).

e. The TVA completed the rewelding of the hot and cold leg motion
restraints (T-Bars) to the liner plate in loops 3 and 4 on
July 14, 1982 (Reference 7.4).

f. A partial release from nonconforming status was signed off on
July 10, 1983. for NCR 3700 Rev. 1.

After performing the document review, the DOE/WEP visually examined
ioops 3 and 4.

Four components consisting of thirty-five welds were examined, and the
following determinations were made:

a. Two of the components (Nos. 48W937-3-HLL-3 and 48W937-3-HLL-4)
were examined and documented as being acceptable.

b. The remaining two components (Nos. 48W937-3-CLL-3
and 48W937-3-CLL-4) were examined and documented as having five
-nWditions that required engineering analysis to determine
acceptability.

c. Cracks were noted on unspecified alignment tack welds that are
not included in the boundaries of this group. These cracks have
no detrimental effects on the intended function of the component,
because alignment tack welds are used as a fabrication tool and
are not pirt of the restraint. These alignment tack welds are
also non-l,-ad bearing.

Conmonent No. 48W937 -3-CLL-3 had various conditions which required
evaluation; one was 'irst thought to be a crack. The weld was
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characterized,a in accordance with Standard Practice (SP) WEP 3.2.16
(Reference 7.7), by an informational magnetic particle (MT)
examination. The suspected crack was determined not to be a crack,
but a material interface between two pieces of welded material.

The TVA Engineering Design (ENDES) organization performed a
suitability-for-service analysis (SFSA) for each of th. found
conditions, and determined that the components will perform their
intended function. The DOF/WEP Suitability for Service Evaluation
Engineering (SSEE) group reviewed the TVA SFSA and concurred that the
welds are in compliance with the applicable codes (Reference 7.8).

Conclusions

The employee concern wes not confirmed except for one apparent (but DRR
not actual) crack and some tack weld cracks which are net safety WEP
related. The DOE/WEP concludes the welds evaluated in this group meet 989
the applicable Final Safety k.,alysis Report (FSAR) construction code.

7. References

7.1 Employee Concern IN-85-641-002.

7.2 WEP Assessment Plan No. 014, "Safety Related Welds Associated
with the T-Bar Shims," Rev. 2, August 7, 1987.

7.3 Standard Practice WEP 3.2.3, "Visual Examination Methods and
Acceptance Criteriaw, Rev. 7, June 2, 1987.

7.4 TVA, Final Steel Acceptance Sheet, 48W937-3-511 PR, Hot and Cold
Leg Loop 3 and Loop 4, July 14, 1982.

7.5 TIR Nonconforming Condition Report (NCR) 3700, Rev. 0, October 6,
in1.

7.6 TYA Nonconforming Condition Report (NCR) 3700, Rev. 1, March 17,
1982.

a. Characterization is defined as those activities required to determine
size of a discontinuity to arrive at a final acceptance status of the
inspection attribute or to provide information required to evaluate the
Jiscrepancy significance.
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7.7 Standard Practice WEP 3.2.16, "Surface Conditions and
Characterizing Weld/Hardwre Discrepancies", Rev. 0, August 28,
1986.

7.8 TVA Suitability for Service Analysis and WEP Suitability for
Service Review Summary Sheets for Group 014.
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Summary 7. References
1. Evaluation Methodology

1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Tennessee Valley Authority (TVA) Nonconforming Condition Report

(NCR) 4484, Revisions 0 and 1.

2. Characterization of Issue

A 1982 Black & Veatch (B&V) Independent Review disclosed that TVA
quality inspectors at Watts Bar Nuclear Plant Unit 1 (WBNP-l)
misinterpreted various Bergen-Paterson (B-P) design drawings and
inappropriately eliminated the inspection of inside fillet welds on
all structural members (HP-shapes, structural tubing, angles, and
cha-nels) of box hangers. The B-P drawings (Reference 7.2) allowed
deletion of inside fillet welds on W-shape members only.

A Department of Energy/Weld Evaluation Project (DOE/WEP) audit of the
B&V 1962 Independent Review could not ensure that the box hangers
presently installed in the field match the current B-P design drawings.

3. Summary

The issue for which the group was formed was resolved by document
review, visual examination, and engineering analysis.

4. Evaluation Methodology

The DOE/WEP Assessment Plan No. 015 (Reference 7.3) was developed to
perform a 1001 visual examination (VT) on all 13 box hangers
identified by B&V during Its 1982 independent review. The DOE/WEP
performed an investigation that included:
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a. Revewing the B&V 1982 Independent Review Report and its
associated TVA document; NCR 4484, Revisions 0 and 1.

b. Performing visual examinations on all supports in this group

(Reference 7.4).

5. Findings

After auditing B&V's 1982 Independent Review, the DOE/WEP was not
assured that all the B&P designed box hanger drawings matched what was
actually fabricated in the field.

The DOE/WEP concluded, after reviewing all information pertaining to
this 01, that the best way to correctly assess this problem was to
compare the 1982 B&V Independent Review (Reference 7.6) results
presented in the 13 B&V Finding Reports with the visual results of the
13 BI designed hangers. Structural welds on all 13 8-P box supports
v.ere examined by the DOE/WEP in order to provide information or weld
quality to TVA Engineering, for the purpose of performing a
suitability-for-service engineering analysis, if needed. Initially,
eight DRs (015-0001, -0004, -0005, -0008, -0009, -0011, -0012, and
-0013) were initiated by the DOE/WEP as a result of the 8&V Finding
Report review. However, four DRs (015-0004, -0009, -0011, and -0013)
were written, which were later found not to be appropriate and would
not have been written if the design data had been available to the
inspectors (Reference 1.7). The other four were initiated due to the
following:

DOE/WEP OR 015-0001 was initiated because the hanger contained
undersized welds. OR 015-0005 was initiated because the weld
attaching a structural plate to an embedded plate was on the wrong
side. DR 015-0008 was initiated because the fillet weld symbol called
out on the drawing, that attached a channel member to a wide flange,
is the wrong type weld. DR 015-0012 was initiated because all the
skewed welds were undersized.

All four ORs were sent to the TVA for a suitability-for-service (SFS)
analysis. The TVA performed suitability-for-service analyses (SFSA)
for all deviant welds and determined that these welds are in
compliance with the applicable code. The DOE/WEP reviewed the
analyses in accordance with Standard Practice (SP) WEP 3.3.1
(Reference 7.8) and concurred with the TVA SFSA (Reference 7.9).

The DOE/WEP concludes that generic implications were adequately
addressed by the TVA per Engineering Change Notice (ECN) 3100
(Reference 7.10) and Nonconformance Report (NCR) WBNSWP 8248
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(Reference 7.11). NCR 8242 covers the WBNP Unit I U.S. Nuclear
Regulatory Commission (NRC) - Inspection Enforcement (IE) Bulletin
79-14 inspection effort.

6. Conclusions

The DOE/WEP concludes the components evaluated in conjunction with
this group meet the applicable Final Safety Analysis Report (FSAR)
construction code.

7. References

7.1 TVA Nonconforming Condition Report (NCR) 4484, Rev. 1,
January 28, 1983.

7.2 Bergen-Paterson Pipe Support Corp., Drawing No. STD 6000-1
(Sheets I and 2).

7.3 WEP Assessment Plan No. 015, 'Deletion of Structural Welds Due
to Drawing Misinterpretation,* Rev. 2, June 4, 1986.

7.4 WEP Group 15 Inspection Data Report on Weld Evaluation Project,
INS 101-RI, August 21, 1987, and Insection Result, INS 008-RO,
August 21, 1987.

7.5 R. R. Gunter letter to A. R. Rowley, 'Weld Deviations in
uroup 015,' RRG-02-86, EG&G Idaho, Inc., September 29, 1986.

7.6 60V 1982 Independent Review of a Portion of Plant As-Built
Design, Project 10520, Issued to H. L. Jones, TVA.

7.7 R. R. Gunter letter to L. C. Brown, "Weld Deviations in
Group 015 Exmination Packages," RRG-02-87, EGS6 Idaho, Inc.,
May 15, 1987.

7.8 Stand~lr Practice WEP 3.3.1, "Suitability-for-Service Evaluation
Review," Rev. 8, June 8, 1987.

7.9 TVA Suitability for Service Aalyses and WEP Suitability for
Service Review Summary Sheets for Group 015.

7.10 TVA Engineerinn Change Notice (ECN) 3100, Rev. 1,
February 2, 19d3.

7.11 TVA Nonconformance Report WBNSWP 8248, Rev. 1, November 25, 1983.
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WEP GROUP IDENTIFIER QI-SP-3
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Date 11/17/87

Revision 1

WEP Grnup No 016
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Address the following items In the space remaining on
additional pages as needed (see Standard Practice WEP
instructions).

Employee Concern(s)/Quality Indicator(s)
Characterization of Issue
Summary

Evaluation Methodolory

this page and on
3.1.10 for specific

5. Findings
6. Conclusions
7. References

Employee Concern(s)/rualItty IndicatZ''

Tennessee Valley Authiority (TVA) Nonconirming Condition Reports
(NCRs) 4576 and 414' (Refoencc; ;.i a!d 7.2

fharacterizatiom. of $ssue

,Te MCRs idenltiled in ejeCtion 1 dt-Scr',1e two separate ;c,<idents in
wCich a we#ing irnspetGr's slqgnur* =s e4ther written or
transferred lmrope-ly on tne erFginal NDE reports for VT and PT by
anotier . The NCRs identifying the specific concerns
indicated that, when questioned, the inspectors %Aose names appeared
oc the NDE report had stated that they had performed the inspections.
Due to the workload et the time, other inspectors had written the
inspector's nme on the NOE report. The OOE/WEP ws concerned that
TVA had not taken correct action, as required by TVA procedures, in
the tn•wction of these welds and/or closure of these two NCRs.

3. Sm rl

The issue for hitch ti,* group was formed was resolved by document
review and inspection/exii nation.

4. Evaluation Methodology

The Department of Energy Weld Evaluation Project (DOE/WEP) Assessment
Plan 16 (Reference 7.3) required reinspection of both welds.
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Report

5. Findings

The DOE/WEP obtained and reviewed the documentation and inspection DRR
records associated with the subject welds and coixurs with TVA's qEP
judgement that the two incidents do not constitute falsification of V90
records.

The TVA procedure that was in effect at the time of the two incidents
(Reference 7.6) stated in part, "Inspection and test records shall, as
a minimum, identify the item, the inspector or data recorders .... "
Therefore, it was established that the actions taken related to the
two NCRs had been per TVA procedures. Had the person helping fill out
the form co-signed týe form, it 4ould have clarified the actual
situation.

Additionally, in determining the current status of the subject welds
it was determined that Weld No. 1-015A-TO18-13 was rmnoved from the
system by a redesign effort as documented by ECN 3371
(Reference 7.4). Weld No. I-OOlA-0009-16 was found to be Code
acceptable and fully documented.

6. Conclusions

The DOE/WEP concludes that the actios taken by TVA in the closure of
the two NCRs were correct and in accordance with TVA procedures and
thie weld meets the aplicable Fina, Safety Analysis Report (FSAR)
construction code.

7. References

7.1 TVA Nonconforming Condition Report 4576R.

7.2 TVA Nonconforming Condition Report 4941.

7.3 WEP Assessment Plan No. 16, "Improper Signatures or Transfer of
Signatures on the Original NOE Reports for VT and PT (QI-SP-3),"
Rev. 1, September 19, 1986.

7.4 TVA Engincz-ing Change Notice ECN 3371.

7.5 TVA-WBNP Repair Weld Operation Sheet No. 1091.

7.6 TVA Quality Control Procedure, "Quality Assurance Records,"
WBfP-QCP 1.8, Rev. 2, December 12, 1977.

0043C
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Approved at Da3-t8

Reviewed Preparea i

Address the following items in the space remaining on this page and on
additional pages as needed (see Standard Practice WEP 3.1.10 for specific
instructions).

I. Employee Concern(s)/Quality Indicator(s) 5. Findings
2. Characterization of Ismna 6. Conclusions
3. Summary 7. References
4. Evaluation Methodology

1. Emjployee Concern(s)/Quality Indicator(s) (Reference 7.1)

Tennessee Valley Authority (TVA) Nonconforming Condition Report
(NCR) 4582.

2. Characterization of Issue

The NCR 4582 documented that a Level I Magnetic Particle (MT)
inspector signed Weld Operation Sheets (WOS), acceptIng the final MT
examination of welds at the TVA Watts Bar Nuclear Plant Unit I
(WBNP-l). Acceptance of welds by MT examination must be accomplished
by an inspector holdinr a Level II or 'Avel III MT certification
(Reference 7.2).

The ODE/WEP's concern was: Did TVA have adequate justification to DRR
void NCR 4582? WEP

780
3. Sumry

The issue for which the group was formed was resolved by document
review,

4. Evaluatuion Methodol2qt

The Departennit of Energy/Weld Evaluation Project (DOE/WEF) Assessment
P!an 61c. 17 (Rc'er-nce 7.3) was developed to ensure that the MT
axaminations indicated on NCR 4582 were oerformed by E certifier' Level K
II or Level III inspector, and to detevwine if the signatures on th- I
Field Weld Operation Sheets conr:tituted arceptance of the items.
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Th6 DOE./WEP method used to evaluate Quality Indicator Group No. 17
consisted of a dcxument review of the Weld Operation Sheets
(Reference 7.4), associaed N.DE Surface Evaluation n•-, mbeets
(Reference 7.5), and the applicable TVA procedures (Reference 7.6), as
indicated in the DOE/WEP Assessment Plan No. 17.

5. Findings

The DOE/WEP performed a review of the TýA prograw requirements, that
were in effect et the time tne WOSs were signed, avd the associated
documentation and determined that:

a. The NCR 4582 addressed welds that zirp locted in TVA ýBNP-1 ard
-2. The DOE/WEP addressed -'Q• the wmlds in Unit 1, a,
stipulated in the Froject Mar. ,-v.ent Plan (PIMP).

b. In addition to MT examinations, visual examination (VT) nold
points were also released by the Level I MT inspector.
Therefore, all Y)E/WEP findings applied to both VT and MT
zode/site requi rements. DRR

The W)E/WEP determined that the MT/VT examinations were evaluated and WEP
accepted by a certified Level II inspector. These examinations were 780
docu:Tnted on t•e iplropriate form, NOE Surface Evaluation Data Sheets
(Reference 7.5), then referenced on the Weld Operation Sheets, by the
Level I inspector. The Weld Operation Sheets were completed in
accordance with WBW-QCI-4.03 (Reference 7.1). The WCSs do not
constitute an inspection record of acceptance, but rather ensured the
records of accentance exist and were acceptable.

The Level I MT Inspector did not accept the MT/VT inspection bNt only
referenced these data on the corresponding Field Weld Operation
Sheet. The methods used by TVA for entering completion indications
n'zr nondestructive examination points on Weld Opeeatlon Sheets does
r,- violate the requirements of The American Society of Mechanical
En-'neers (ASME) Code, Section III.

6. Conclusions

The DOE/WEP concludes that TVA had adequate Justification to void
NCR 4582.

7. References

7.1 TVA, Nonconforminr Condition Report (NC) 4582, January 12, 1983.
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7.2 TVA Quality Training Program, Section 111-2, "Training,
Qualification and Certification Procedure for Nondestructive
Examination and Welding Inspection Personnel, Rev. 2,
March 25, 1985.

7.3 WEP Assessment Plan No. 017, "Acceptance of NOE Reports by a

Level I Magnetic Particle (MT) Examiner," Rev. 0, March 28, 1986.

7.4 TVA Weld Operation Sheets 1-26-F-6-1, 1-26-F-6-2, and 1-26-F-6-3.

7.5 TVA NDE Surface Evaluation data Sheets 01678, 01679, and D1680.

7.6 TVA, Procedures: WBN-QCI-1-ll-K, Rev. 8, October 14, 1986,
"Qualification/Certification of Construction Quality Control
Inspectors;" WBtP-QCP-4.l3. Rev. 1, May 11, 1984, "MTM Magnetic
Particle Examination;" and WBN-QCP-4.13, Rev. 7,
January 17, 1986, "Final Visual Weld Examination."

7.7 TVA, Procedure WBNP-QCI-4.03, "Process Control, Welding
Surveillance, and Weld Procedure Assignment, Rev. 5,
March 5, 1984.
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Address the following items In the space remaining on this page and on
additional pages as needed (see Standard Practice IEP 3.1.10 for specificinstructions).

Employee Concern(s)/Quality Indicator(s)
Characterization of Issue
Summary
Evaluation Methodology

5 Findings
6. Conclusions
7. References

1. Employee Concern(s)/Nality Indicator(s) (Reference 7.1)

Tennessee Valley Authority (TVA) Nonconforming Condition Report
(NCR) 6575.

2. Characterization of Issue

The Department of Energy/Weld Evaluation Project (DOE/WEP) discovered
that to view the repair of Weld 1-0638-D087-14-Rl, a 'window' was
ground into the weld approximately opposite the weld repair area, but
after the repair this *window' was never volumetrically examined.

3. Sumary

The issue for which the group was formed was resolved by document
reviw uwd inspection/examination.

4. EvaluMtion Methodology

The DOE/WEP Assessment Plan No. 018 (Reference 7.3) was developed to
Inspect/evaluate all repair 'windows' to ensure they had been properly
repaired and dispositioned. The DOE/WEP identified all large-bore
welds with rejected radiography (RT) hold points in which excavation
of the root was required to effect the rEpair. The RTs for these
welds were reviewed to ensure that all required repair sectors and
potential `inlow" areas had been radiographed. An exmination
package was prepared by the DOE/WEP to perform the RTs on any Nwindow"
requiring this inspection.

D-277
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5. Findings

At a time wien the size and scope of the DOE/WEP was being determined DRR
and the actual weld examination program had not been initiated, a WEP
DOE/WEP employee identified a weld repair in which a "window" was 991
ground in a weld approximately opposite the repair area. This"window," when subsequently welded, was not inspected to the
requirements of the original weld. This is contrary to Article
NB-4453.4 of Reference 7.2 which required examination of weld repairs
to be repeated as required by the original weld criteria: Article
NB 5220 of Reference 7.2 required that circumferential butt welded
joints be radiographed. The concern was documented via the proper
procedure in place at that time, the TVA Nonconforming Condition
Report (NCR 6575). The DOE/WEP then formed the group based on the
employee discovery.

A review was performed by the DOE/WEP to determine which welds had
rejected RT hold points. The applicable Weld Repair Data Sheets were
reviewed to determine which welds required excavation dcn to the
root. Approximately 3870 d•'# 0 eets were reviewed and 634 welds were
identified as requiring repr r o•..,, • t'w *.t. Of these, it was
further determined that fr- four welds -.1ndow' areas had been used to
view the repair. koview radiographs for the four weldi indicated
that one weld, 1-0639-DCKi-14-Rl, which was previously identified on
NCR 6575, had not had the "wirdow* area radiographed (Reference 7.4).
ATl other welds had beer cut out, re lded, a;od radiographed
(Reference 7.5). Ai a result, 4n Ex•ainaticn Pakage was prepared
(Reference 7.6) tn perform and document a visual examination and the
required RT. TVA performed the RT on May 17, 1986.

In accordance with Reference 7.7, upon evaluation of the radiographic
film for Weld 1-063.D0087-14, and review of the TVA documentation,
DOE/WEP d(terulned thit the technique utilized was correct and the
weld msts the American Society of Mechanical Engineers (ASME) Boiler
and Priessure Vessel Code, Section IAl (Reference 7.2).

6. Conclusions

It is DOE/WEP's conclusion that, for the issue of concern as spmcified
in the referenced assessment plan, the weld identified meets the
applicable Final Safety Analysis Report (FSAR) constructioti code.

7. References

7.1 TVA Nonconforming Condition Report (NCR) 6575.
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7.2 The American Society of Mechanical Engineers, "Rules for
Construction of Nuclear Power Plant Components," ASME Boiler and
Pressure Vessel Code, Section Ill--Division 1, 1971 Edition with
Summer 1973 Addenda (1974 Addition for Heat Treatment).

7.3 DOE/WEP Assessment Plan 018, "Window Ground Into Field Weld Was
Not Radiographed After Repair," Rev. 1, November 12, 1987. DRR

WEP
7.4 K. G. Therp letter to A. E. Bradford, "Specific Group 18 991

(QI-SP-5) "Window" Ground Into Field Weld was not Radiographed
After Repair," October 6, 1986.

7.5 M. B. McLean Memo to T. Parcell, "WEP Assessment Plan No. 18,"
April 18, 1986.

7.6 DOE/WEP Examination Package 018-0001.

7.7 R. T. Way letter to F. C. Fogarty, "Radiographic Review
Justification," April 28, 1987.

0004 .
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Address the following items in the space remaining on this page and on
additional pages as needed (see Standard Practice VIP 3.1.10 for specific
instructions).

1. Employee Concern(s)/Quality Indicator(s) 5. Findings
2. Characterization of Issue 6. Conclusions
3. Summary 7. References
4. Evaluation Methodology

1. Employee Conce-n(s)/Quality Indicator(s) (Reference 7.,1)

Tennessee Valley Authority (TVA) Nonconforming Condition Reports
(NCRs) 4390, Revisions 0, 1, and 2.

2. Characterizatioi; of Issue

The NCR 4390 ite•.tified a problem in which 16 welds attaching lugs to
sibassemblies at TVA Watts Bar Nuclear Plant Unit 1 (WBNP-l) were
performed using weld rod issued incorrectly on A "white" weld material
requisition (used for ANSI 831.1 welds) rather than the "green" weld
material requisition [used for American Society of Mechanical
Engineers (ASK) welds] required by TVA WBN-QCI-4.0O
(Reference 7.2). The "mite" weld material reqt'isition chits are
discarded at the er-d of each shift; the "green* weld material
requisition chits are retained until all welding required by the Weld
Operation Sheet is co'gleted. The 7018 weld rod issued on the "white"
weld aterial requisition *as used on ASME Boiler anc Pressure Vessel
Code, Section III piping systerts. The NCR 4390 stated that the weld
material requisitions had been reconstructed and that the
reconstruction was not done in accordance with TVA procedure
WBNP-QCI-1.08 (Reference 7.3). The weld material requisitions were
reconstructed to provide the information that was rlssing from the
weld operation sheets. Revision 1 of NCR 4390 was dispositioued to
remove the 16 lugs and reinstall then using correctly documented
materials. Subsequently, Revision 2 of NCR 4390 revised the
disposition to require only reconstructing the documentation.

The Department of Energy/Weld Evaluation Pro.jct (JOE/WEP) personnel
concluded, based on review of all NOR revisions, that it was
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indeterminate whether or not the welds were removed or only the
documentation reconstructed. Additionally, it is questionable if the
documentation complies with the TVA requirements for reconstruction. DRR

WEP3. Summa_ 992

The issue for which the group was fomed was resolved by document

review.

4. Evaluation Methodology

The DOO/WEP Assessment Plan 019 (Reference 7.4) was written to perform
a document review of the welding documentation for the lugs identified
by NCR 4390. The document review was to determine if the lugs were
removed and reinstalled using the required documentation per the
disposition of NCR 4390, Revision 1, or if the lugs were left in place
and the required documentation reconstructed per the disposition of
NCR 4390, Revision 2. The document review was also to determine if
the information contained in NC 4390, Revision 2, was correct and
within QCI 1.08 requirements for reconstruction of documentation.

5. Findings

The DOE/WEP review of the TVA weld operation sheets showed that the ORR
16 lugs were not reoved, but the documentation was reconstructed as WEP
required per the disposition of NCR 4390, Revision 2. Documentation 992
was obtained for review per Assessment Plan 019 (Assessment Method
Section), with the exception of the Welding Material Requisition Chits
that had been discarded. In addition, Inspector's Daily Log Sheets
dated October 5, 19S2, October 7, 1982, October 8, 1982, and
October 12, 1982 (Reference 7.5), were obtained for the inspector who
performed inspections on the lugs prior to initiation of NCR 4390,
Revision 0.

The inspector log sheets were used by the TVA to reconstruct the
informtion that %as missing from the weld Lqeration sheets. The
inspector log sheets are for the partially completed welds and one
comleted weld, providing information on %fo performed the weldinN,
what weld procedure was used, and also the type weld filler material
used.

Review of welding qualifications for the six welders on NCR 4390,
RevIsion 2, has shown that all were qualified to use weld procedure
SN-1l-B-3A on the thickness and type of material the welding was
performed on.

D-281



Form WED 320a
Rev. 12/86

W E QUALITY INDICATOR GROUP CLOSURE Page 3 of 3

W EP RECONSTRUCTION OF MISSING WELD Date 11/23/87
Closure MATERIAL REQUISITION CHITS

Statement Revision 2

Evaluatlon WEP GROUP IDENTIFIER 0I-SP-6 WEP Group No 019
Report I

Revi1-q of documentation for this group has shown that the missing
information from the weld operation sheets was reconstructed and
documented on NCR 4390, Revision 2, as required. The reconstructed
documentation meets the requiremer,.s of QCI 1.08. The TVA inspection DRR
documentation indicates that all of the lug welds have received WEP
acceptable fit-up, final visual, and final liquid penetrant 992
examinations as required by TVA drawing 47B333-OA-03 (Reference 7.7).

6. Cornlusions

The DOE/WEP concludes the weld documentation evaluated in this group
meets the applicable TVA requirements and the welds that remain in the
plant were accepted by the TVA in accordance with the applicable Final
Safety Analysis Report (FSAR) construction code.

7. References

7.1 TVA Nonconforming Condition Reports 4390, Rev. 0, 1, and 2.

7.2 TVA WBNP-QCI-4.01, 'Procurement, Storage, Issue, and Control of
Welding Materials,' Rev. 1, March 11, 19g2.

7.3 TVA WBNW-QCI-l.08, 'Quality Assurance Records," Rev. 4,
November 19, 192.

7:4 WEP Assessment Plan No. 019, "Reconstruction of Missing
Documentation (QI-SP-6)," Rev. 0, March 28, 1906.

7.5 TVA Inspector Log Sheets for Quality Control Inspector
J. A. Manning, dated October 5, 1982, October 7, 1982,
October 8, 1982, and October 12, 1982.

7.6 TV Field WeId Operation Sheets, Numbers 1-O-F-1-69,
1-01-F-3-63, 1-01-F-6-37 and 1-O-F-9-5.

7.7 TVA Drawing 47B333-CA-3.
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Address the following items In the space remaining on tnIs page and on
additional pages as needed (see Standard Practice WEP 3.1.10 for specitic
instructions).

1. Employee Concern(s)/Quallty Indicator(s) 5. Findings
2. Characterization of Issue 6. Conclusions
3. Summary 7. References
4. Evaluation Methodology

1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Tennessee Valley Authority (TVA) Nonconforming Condition Report
(NCR) 5807, Rev. 0 and 1.

2. Characterization of Issue

NCR 5807 identified lost weld documentation for weld number
I-MR-TC80-0 which is a weld fabricated to the American Society of
Mechanical Engineers (ASME) Boiler and Pressure Vessel Code
Section III. The disposition of NCR 5807 was use-as-is based on
information entered by TVA Weld Engineering Unit into the Weld
Monitoring Status Report" (Reference 7.2). The Weld Monitoring Status
Report does not provide information as to who performed the
inspections or what acceptance criteria were used. Since th"_
information available was inconclusive regarding actual inspection ofthe weld, the inspetion to determine acceptability was performed bythe Department of Energy/Weld Evaluation Project (DOE/WEP).

3. Summary

The issue for which the group was formed was resolved by
inspection/examination and documentation review. DRR

WEP4. Evaluation Met hodo1o 993

Specific Group 020 was formed by DOE/WEP to assure that weld
number 1-0038-T080-06 complied with the requirements of ASME
Section III. The DOE/WEP Assessment Plan 020 (Reference 7.3) required
a 100% visual examination of weld number 1-0038-T080-06.
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5 Findings

Visual examination by .he DOE/WEP per Examination Package 020-0001 DRR
(Reference 7.4) of we:• number 1-0038-T080-06 reported three arc WEP
strikes on the base material adjacent to the weld. The three arc 993
strikes were reported on D0E/WEP Deviation Report 020-0001
(Reference 7.5). The de'iations required that an engineering analysis
be performed to d&tem!ne acceptability. The TVA performed an
evaluation of the effect of the arc strikes on the weld. The
evaluation concluded that the three arc strikes which had no
associated discrepancies, such as cracks or any reduction in base
material thickness below the minimum required, were acceptable and
that the presence of the arc strikes does not violate ASME Section III
requirements. The DOE/WEP concurred with the results ot the TVA's
evaluation on Suitability for Service review summary sheet 020-0001
(Reference 7.6).

The original weld operation sheet for weld No. 1-0030-T080-06
(Reference 7.7) was found by the TVA Welding Task Group after this
group had been formed by the DOE/WEP. If the original weld operation
sheet had been itrluded in the package supplied to DOE/WEP this group
would never have been formed.

6. Corn lusions

The DOE/WEP concludes the weld evaluated in this group meets the
aplicable Final Safety Analysis Report (FSAR) construction code.

7. References

7.1 TVA Nonconforming Condition Rejort 5807, Rev. 0 and 1.

7.2 TVA Weld Monitoring Status Report for weld number 1-0038-T080-06.

7.3 WEP Assessment Plan No. 020, %Lst DocumLentation (QI-SP-7),"
Rev. 0, March 28, 1986.

7.4 DOE/WEP Examination Package 020-001.

7.5 DOE/WEP Deviation Report 020-0001.

7.6 WEP Suitability for Service Review Summary Sheet 020-0001.

7.7 TVA Weld Operation Sheet for weld Number I-GO38-T080-6.

0023C

0-284



Form WEP 320
Rev. 12/1E
W EP QUALITY INDICATOR GROUP CLOSURE Page 1 of 2

STRUCTURAL STEEL PARTITION WALL Date 11/18/87
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Report

Approved 
_atal '

Address the following Items In the space remaining on this page and on
additional pages as needed (see Standard Practice VEP 3.1.10 for speciL'ic
instructions).

Employee Concern(s)/Quality Indicator(s)
Characterization of Issue
Summary
Evaluation Methodology

5. Findings
6. Conclusions
7. References

Il. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Tennessee Valley Authority (TVA) Nonconforming Condition Report
(NCR) 3454, Rev. 0.

2. Characterization of Issue

NCR 3454 required TVA to visually inspect a sample of the structural
steel partition wall welds (Drawing 4811322-l) at Elevation 755 of the
Control Building at Watts Bar Nuclear Plant Unit I (WBNP-I). No
documentation could be found to prove that - visual inspection had
been performed.

3. Sum&ary

The issue for Wi.-c this group was formed was evabuated by
inspection/exmtinntion, and will be .esolved upon c.vpletion of
TVA-cimtteO corrwctive action.

4. Evaluation *achodoloqy

The Department of Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plan No. 21 (Reference 7.2) was developed to performi a 100% visual
examination of the welds on the structural ..teel partition wall to
determine the actual field condition of the welds.

5. Findings

The O0E/WEP review of TVA Drawing 48N1322-1 identified 279 welds on
the structural steel partition wall. Visual examination performed by
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STRUCTURAL STEEL PARTITION WALL Date 11/18/87
Closure

Statement Revision 1

Evaluatlon WEP GROUP IDENTIFIER QI-SP-8 WEP Group No 021
Report

the OnE/WEP per Examination Package 021-0001 (Refercice 7.3) noted
I i caeviant welds requiring engineering analysis to determine
acceptability. The deviations are contained in Reference 7.4.

Tý-a deviations were reported on Deviation Report 021-0001
fReference 7.5). The deviations will be resolved by TVA Corrective
Action Plan Sunmry 021-0001 (Reference 7.6). The Corrective Action
Plan has been reviewed and concurred with by DOE/WEP (Reference 7.7).

6. Conclusions

Til DOE/WEP concludes that the welds evalu!ated in this group w-11 meet DRR
tne applicable Final Safety Analysis Report (FSAR) construction cod-e WEP
upon completion of the TVA commitzed corrective acti.'n, 994

7. Retferences

7.1 TVA Nonconforming Condition Report 3454, Rev, 0.

7.2 WEP Assessment Olen No. 021, 'Structural Steel Partition Wall
(QI-SP-8)," Rev. 0, March 31, 1986.

7.3 OGE/WEP Examination Package 021-0001.

7.4 WEP Group 021, Inspection Data Report on Weld E-aluation Project,
INS 101-RI, August 10, 1987, and Inspection Result, INS O0E-RO,
August 10, 1987.

7.5 WEP Deviation Report 021-0001, July 20, 1986.

7.6 TVA Corrective Action Plan Summary 021-0001, "Structural Steel
Partition Wall," June 4, 1987.

7.7 Corrctive Action Plan Review Summary Sheet, WEP Group 021,
July 17, 1987.
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W EP QUALITY INDICATOR GROUP CLOSURE Page 1 of

HVAC FRAME NUMBER MK16 Date 11,'18/87Closure

Statement Revision 2

REvaiuotion

R~otWEP gIOV IDENTIFIER (Qi-SP-9) WEP Group No 022

Approved Date j °

Addreji the following items In the space remaining on this pdge and on
additional pages as needed (see Standard Practice KEP 3.1.11 fo- specitic
instructions).

I. Employee Concern(s)/Quality Indicator(s) 5. Findings
2. Characterization of Issue S. Conclusions
3. Summary 1. References
4. E'a'satlon Nothodology

1. ENployee Concern,(s)/Quality Indicator(st. (Reference 7.1)

Tennessee Valley Authority (TVA) Norco4.omring Condition Report
(NCR) 4522. Revision 0.

2. Characterization of Issue

HVAC Frame Number W16 in the Unit 1 Auxiliary Building has an
unspecified number of 4 by 5-inrh sections cut from the bottom side of
the frame and wlded back in. Accerding to the NCR the replaced
sections appear to have a w.ld only on the inside and the weld does
not fully penetrate the thickness of the member. No written approval
can be found to Justify the cutting of the frame or the rewelding.

NCR 4522, Rev. 0, was dispositioned by TVA Use-As-Is with no
indication of the loation, number, weld inspection, or engineering
analysis of the cut out ard rewelded areas.

3. Sumry

The issue for which this group was forrmed was resolved by ?PR
inspection/examinatior,, and engineering enalysis.,

4. Evaluac ion MethodoLony.

The Department f Energy/Weld Evaluation Project (DOi/WEP; Assessment
Plan 022 (Riference 7.2) "s developed to examine the 4 by 5-inch
repair we,.: se-tions or ,;iAC frame number MK16. Rmair sec*ion weloa
were to be visually examined (VT) 'n accordaxe with' St dard Practie
(SP) WEP 3.2.3 for full penetratioq and were to unG-'to it onicexamination (UT) i are,3s tnat we. e in - -
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Closure

Statement Revision 2

Evaluation WEP GROUP IDENTIFIER WEP Group No 022ReportILY:N02

examination w1,formation was to be submitted to TVA for analysis of theframe in the as-built condition.

5. Findings

The DOE/WEP 1oc•ted twelve 4 by ;-inch cut out sections ihich
accounted for a to2tal ot •0 ro'd The VT and UT parfcmed by the DRRDOE/WEP per Examination Px".age i-O001 (Reference 7.3) had ooted WEP
various weld deviitions which are identified in DOE/WEP Examination 995Packaqe-Rel1ted Deviation Repo-t 022-0001 (Reference 7.4). All of the
60 weids exhibited irromplete penetration. Further details of the
deviatlons are no,;,d 'n Reference 7.5.

An engineering anaiy3ii by the Sargent and Lundy Corporatlon for TVA
(Reference 7.6) was performed to detýrmine if the deviant welds would
have and, effect on the HVAC fra:; suitability for service. The
engineering analysis found the HVAC frame tn he suitable for service,
anc UOE/W..P concurred (Reference 7.7). This antlysis is adequate
justification tc disposition the NCR "use-as-is.'

16. Conclusiions

The OUE/WEP c3ncludes the welds evaluated in this group meet the
applicable Final Safety Analysis Report (FSAR) construction code.

7. Reterences

7,1 TVA Nonconforming Condition Report 4522, Rev. 0.

7.2 WEP Assessment Plan No. 22, "HVAC Frame Number W 16 (QI-SP-9),"
Rev. 5, August 27, 1987.

7.3 DOE/WEP Examination Package 022-0001.

7.4 DOE/WEP Examination Package-Related Deviation Report 022-0001.

7.5 Group 022, "Inspection Oata Report on Weld Evaluation Project,"
INS 101-RI, INS 008-RO, August 11, 1987.

7.6 Sargent and Lundy Engineering Evaluation 022-0001, "Miscellaneous
Steel Embedded Parts; Auxiliary Building, Elevation 786.0 ft,"
Rev. 0, March 28, 1987.

7.7 DOEIWEP Suitability For Service Review Summary Sheet
WCt 022-000i, Rev. 0 ane I (and subsequent packages for
Group 022).

0096C
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QUALITY INDICATOR GROUP CLOSURE

ARC STRIKES ON UNIT 1 REACTOR
COOLANT PUMPS 3 AND 4

WEP GROUP IDENTIFIER Qz-SP- lO

Page 1 of 4

Date 11/18/87

Revision 3

WEP Group No 023

Date

Address the following items in the space remaining on this page and on
additional pages as needed (see Standard Practice WEP 3.1.10 for specific
instructions).

Employee Concern(s)/Quallty Indicator(s)
Characterization of Issue
Summary
Evaluation Methodology

5. Findings
6. Conclusions
7. References

1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Tennessee Valley Authority (TVA) Nonconforming Condition Report
(NCR) 1315, Rev. 0.

2. Characterization of Issue

The NCR 1315, Rev. 0 indicated that, following TVA repair of arc
strikes on the inside of reactor coolant pump casings at the TVA Watts
Bar Nuclear Plant Unit 1 (WBNP-l), inspection was not performed to
ensure that minima casing wall thickness was not violated. The
disposition recommended by TVA in NCR 1315 excluded any requirement to
measure wall thickness after rework because of a stated minute amount
of metal removed (approximately 0.005 to 0.007 inch estimate).
Additionally, TVA stated that they did not have proper ultrasonic (UT)
equtipmt available at the time to measure the wall thickness. No
other reasons were cited for not making a more positive determination
that the minimum wall was present.

3. Summary

The issue for which the group was formed was resolved by document
review.

4. Evaluation Methodology

The Department of Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plan 023 (Reference 7.5) was developed to perform an investigation to
determine whether the reduction of wall thickness necessary to remove
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V l ARC STRIKES ON UNIT 1 REACTOR Oate 11/18/87
Closure COOLANT PUMPS 3 AND 4

Statement Revision 3

Evaluation WEP GROUP IDENTIFIER QI-SP-1O WEP Group No 023
Report

arc strikes in the reactor coolant pump casings caused a violation of DRR
minimum design wall; or determine that the deviation was dispositioned WEP
in a manner that provided adequate assurance the part is acceptable in 996
the reworked condition. If the investigation determined that the wall
thickness remaining was acceptable, or that the deviation was
dispositioned in a manner that provided adequate assurance of
component acceptability, the group could be closed.

5. Findings

The Quality Indicator (QI-SP-lO) pertained t0 arc strikes found on the
inside of pump casings supplied by Westinghouse for WBNP-l reactor
coolant pumps, Loops 3 and 4. The Westinghouse Nonconformance Reports
FDR-WAT-10080 and FDR-WAT-10081 (References 7.2 and 7.3) documented a
recommendation of the pump manufacturer for TVA onsite rework of the
Loop 3 and 4 pump casings, with instructions as follows: Repair per
The American Society of Mechanical Engineers (ASME) Code 1971 Edition,
Section III and 1972 Summer Addendum paragraphs NB-2576 and NB-2546
(Reference 7.4). The Westinghouse documented only required repair by
buffing and liquid penetrant examination to satisfy the acceptance
criteria of the ASME Boiler and Pressure vessel Code. Because of the
small amount of metal removed, Westinghouse did not require a
measurement of wall thickness. The Westinghouse NCRs, with
recomended repair action, have approval signatures of the
Westinghouse Field Engineer and Westinghouse Site Manager as
authorized by the Supplier Facility, Westinghouse END.

A TVA NCR 1315R (Reference 7.1), initiated on the same date as the
Westinghouse NCRs FDR-WAT-10080 and FOR-WAT-lO081, described the
nonconformiances as follows: apparent arc strikes, three on the
interior surface of Pump Casing 4 at approximately 310 degrees from
outlet nozzle and five on the interior surface of Pump Casing 3 at
approxmately 340 degrees from outlet nozzle. The disposition
recomended by the TVA in NCR 1315R was to "use-as-is m after minor
buffing of the area removed all visible indications of the apparent
arc strike and acid etch and liquid penetrant inspection of the area
revealed no surface irregularities. Due to the minute amount of metal
removed (approximately 0.005 to 0.007 inch estimate of a 4.5-inch
thick component) and a lack of proper ultrasonic equipment to verify
wall thickness, the TVA recommended that no further action be taken.
Further, it was stated in the NCR 131SR that Westinghouse site
personnel (pump manufacturer's representatives) concurred with the
disposition recommended by the TVA. This disposition was also
concurred with by TVA Engineering Design on NCR 1315R by approval
signature and by a TVA memorandum (Reference 7.6).
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A TVA Corrective Action Report 78-1 (Reference 7.7) addresses the
corrective action of buffing/grinding affected areas, acid etch, and
liquid penetrant inspection on the casing for reactor Coolant Pump 4.
Three individual TVA Arc Strike Removal Operation Sheets,
Nos. 1-68-F-1-60, 1-68-F-1-61 and 1-68-F-1-62 (References 7.8, 7.9,
and 7.10, respectively) were generated to accomplish rework of the
three arc strikes on Pump Casing 4. A TVA nondestructive examination
(NDE) Surface Evaluation Data Sheet was completed to document each of
the rework operations and results of NDE inspection on the three arc
strikes of Pump 4. The NDE Data Sheets for 1-68-F-1-60, -61, and -62
are shown by the TVA NDE Surface Evaluation Data Sheets
(References 7.11, 7.12, and 7.13, respectively).

A TVA Corrective Action Report 78-2 (Reference 7.14) was generated to
address corrective action of buffing/grinding affected areas, acid
etch, and liquid penetrant inspection for Reactor Coolant P-tsp 3. An
Arc Strike Removal Operation Sheet 1-68-F-1-63 (Reference 7.15) and
NDE Surface Evaluation Data Sheet for 1-68-F-1-63 (Reference 7.16)
were generated for rework and inspection of the six arc strikes.
These covered all of the arc strikes on the casing of Pump 3 as they
were all located in one area. Although the NCR 131SR refers to five
arc strikes on the interior surface of the Pump Casing 3, there were
actually six arc strikes in a localized area as shown by the sketch of
Arc Strike Removal Operation Sheet 1-68-F-1-63.

6. Conclusions

The DOE/WEP concludes the components evaluated in this group were
dispositioned in a manner that ensures they meet the applicable Final
Safety Analysis Report (FSAR) construction code.

7. References

7.1 TVA Nonconforming Condition Report 1315, Rev. 0.

7.2 Westinghouse Nonconformance Report FDR-WAT-IO0B0,
December 1, 1978.

7.3 Westinghouse Nonconformance Report FDR-WAT-10061,
December 1, 1978.

7.4 The The American Society of Mechanical Engineers, "Rules for DRR
Construction of Nuclear Power Plant Components," ASME Boiler and WEP
Pressure Vessel Code, Section II--Division 1, 1971 Edition with 996
Summer 1973 Addenda (1974 Edition for Heat Treatment).
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7.5 WEP Assessment Plan No. 023, "Arc Strikes on Unit 1 Reactor
Coolant Pumps 3 and 4 (QI-SP-1O)," Rev. 1, February 25, 1987.

7.6 TVA Memorandum, R. M. Pierce to T. B. Northern Jr., Subject:
Watts Bar Nuclear Plant Units I and 2-NSSS-
Contract 71C62-54114-1, Westinghouse Electric Corporation,
December 6, 1978.

7.7 TVA Corrective Action Report No. 78-1, November 22, 1978.

7.8 TVA Operation Sheet No. 1-68-F-1-60, November 27, 1978.

7.9 TVA Operation Sheet No. 1-68-F-1-61, November 27, 1978.

7.10 TVA Operation Sheet No. 1-68-F-1-62, November 27, 1978.

7.11 TVA NDE Surface Evaluation Data Sheet, Weld 1-68-F-1-60,
November 28, 1978.

7.12 TVA NOE Surface Evaluation Data Sheet, Weld 1-68-F-1-61,
November 28, 1978.

7.13 TVA tDE Surface Evaluation Data Sheet, Weld 1-68-F-1-62,
November 28, 1978.

7.14 TVA Corrective Action Report No. 78-2, December 1, 1978.

7.15 TVA Arc Strike Removal Operation Sheet No. 1-68-F-1-63,
December 2, 1978.

7.16 TVA NDE Surface Evaluation Data Sheet, Weld 1-68-F-1-63,
lcember 3, 1978.
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Address the following Items In the space remaining on this page. and on
additional pages as needed (see Standard Practice KEP 3.1.10 for specific
instructions).

Employee Concern(s)/Quality Indicator(s)
Characterization of Issue
Summary
Evaluation Methodology

5. Findings
6. Conclusions
7. References

1. Original Concern(s)/Quality Indicator(s)

Corrective Action Report WB-CAR-85-31 (Reference 7.1).

2. Characterization of Issue

Corrective Action Report WB-CAR-85-31 identified a review of welding
qualification records indicated 32 of 270 contained discrepancies.
host were clerical and typographical errors. However, five mechanical
maintenance welders had errors in their welder qualification records
and may have welded outside the parameters for which they were
qualified.

3. Summary

The issue for which the group was formed was resolved by document
review.

4. Evaluation Methodology

In Department of Energy Weld Evaluation Project (DOE/WEP) Assessment
Plan 025 (Reference 7.2), the evaluation was to be accomplished in two
steps: (1) Determination of the dates of transfer of the five welders
from Sequoyah Nuclear Power Plant (SQN) to Watts Bar Nuclear Plant
(WBN). (2) Review of Weld Performance Qualification Records and Weld
Monitoring Status Reports during the five welders' period of
employment at Watts Bar through January 1986, to determine if any
welds had been made that were outside the range of thickness specified
in the qualification records.
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SEISMIC PIPE SUPPORTS WELD DEFECTS Date 08/25/87Closure

--------- Revision 0
Evaluation WEP GROUP IDENTIFIER QI-SP-11 WEP Group No 024

Report WPGopN 2

5. Findings

The NCR -.as released April 26, 1983, with the writer's proposed
disposition. Engineering Change Notice (ECN) 2555 (Reference 7.3) was
issued to correct the drawings. The Department of Energy/Weld
Evaluation Project (DOE/WEP) could not locate physical evidence of
calculations performed by TVA to evaluate the as-built condition.
Upon formation of the WEP Group 024 for evaluation, TVA Engineering
performed an engineering analysis of the as-constructed condition to
ensure that the deficiencies reported by the NCR would not impair the
ability of the hardware involved to perform its safety function
(Reference 7.4). Results of the TVA engineering analysis was provided
to DOE/WEP for review and concurrence. DOE/WEP reviewed the analysis
and concurred with the TVA engineering justification for acceptance of
the as-constructed condition (Reference 7.5).

6. Conclusions

The DOE/WEP concludes that the analysis performed by TVA is adequate
to disposition the NL.

7. References

7.1 TVA Nonconforming Condition Report (NCR) 4139, Rev. 0.

7.2 WEP Assessment Plan No. 024, "Deficient Welds," Rev. 1,
April 17, 1987.

7.3 Engineering Change Notice 2555, dated October 15, 1982.

7.4 Frank Pickering, Calculations for NCR 4139 Rev. 0, March 26, 1986.

7.5 W. 8. Bigney Memo to R. Gunter, November 17, 1986.
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Address the following items In the space remaining on this page and on
additional pages as needed (see Standard Practice VIP 3.1.10 for specific
instructions).

Employee Concern(s)/Quallty Indicator(s)
Characterization of Issue
Summary
Evaluation Nethodology

5. Findings
6. Conclusions
7. References

1. Original Concern(s)/(uality Indicator(s)

Corrective Action Report WB-CAR-85-31 (Reference 7.1).

2. Characterization of Issue

Corrective Action Report WB-CAR-85-31 identified a review of welding
qualification records indicated 32 of 270 contained discrepancies.
Most were clerical and typographical errors. However, five mechanical
maintenance welders had errors in their welder qualification records
and may have welded outside the parameters for which they were
qualified.

3. Summary

The issue for which the group was formed was resolved by document
review.

4. Evaluation Methodology

In Department of Energy Weld Evaluation Project (DOE/WEP) Assessment
Plan 025 (Reference 7.2), the evaluation was to be accomlished in two
steps: (1) Detemination of the dates of transfer of the five welders
from Sequoyah Nuclear Power Plant (SQN) to Watts Bar Nuclear Plant
(WBN). (2) Review of Weld Performance Qualification Records and Weld
Monitoring Status Reports during the five welders' period of
emloyment at Watts Bar through January 1986, to determine if any
welds had been made that were outside the range of thickness specified
in the qualification records.
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5. Findings

It was found that only one of the five welders in question had been
transferred from SQN to WBN. The exact date of transfer could not be
established by DOE/WEP. Therefore, all retained WBN welding records
pertaining to the welder were reviewed 100% to determine if he
performed any welding out of the ranges he was qualified for.

The other four welders were transferred from WBN construction welding
to WBN Mechanical Maintenance welding.

Mechanical Maintenance does not have a Weld Monitoring Status Report.
Therefore, DOE/WEP reviewed the Mechanical Maintenance weld rod issue
cards, maintenance requests and work plans. The weld rod issue cards
document the date welding was performed and reference the maintenance
requests and/or work plans. The referenced maintenance requests and
work plans contained information on the thickness of material welded.
This information was used to determine if any weld had been made that.
was outside the range of thickness specified on the Weld Performance
Qualification Records.

Tennessee Valley Authority (TVA) mechanical maintenance is required by
TVA procedure AI-9.4.2 (Reference 7.3) to retain weld documentation on
Critical Safety System Components (CSSC), but is not required to
retain weld records on non-CSSC systems. Therefore, only CSSC weld
records were reviewed.

The review of Mechanical Maintenance documentation for the period in DRR
question (1979-1986) showed that none of the five welders had made any WEP
welds outside of their area of qualification (Reference 7.4). 997

6. Conclusions

The COE/WEP concludes that the documentation reviewed in this group
meets the applicable Final Safety Analysis Report (FSAR) construction
code.

7. References

7.1 Corrective Action Report WB-CAR-85-31, dated September 30, 1985.

7.2 WEP Assessment Plan No. 025, "Failure to Identify Welders
Qualification Test Parameters Correctly on the Welders
Performance Qualification Records," Rev. 0, March 31, 1986.
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7.3 TVA WBNP Administrative Instruction A]-9.4.2, Rev.
Weld Documentation, Paragraph 2.

6, Control of

7.4 R. C. Hinz notegram to A. E. Bradford Justification for Closure,
EG&G Idaho, Inc., dated September 4, 1986.
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Characterization of Issue
Summary
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this page and on
3.1.10 for specific

5. Findings
6. Conclusions
7. References

1. Employee Concern(s)/Quality Indicator(sJ (Reference T.1)

Tennessee Valley Authority (TVA) Nonconforming Condition Report
(NCR) 3450, Revision 0.

2. Characterization of Issue

Two Type 47A055-208 Heating, Ventilating, and Air Conditioning (HVAC)
sdpports identified on NCR 3450 as support Numbers 0-65-RB-H-2001 and
0-65-RB-H-2002 (identified in Drawings 1055-DW9lS-15H-2001 and
1065-OW915-15H-2002) (Reference 7.2) were reported as inaccessible on
NCR 3450, which calls out welds that were not inspected due to
inaccessibility. NCR 3450 was marked void without any type of
justification.

3. Sumary

The issue for which this group was formed was resolved by
inspection/exwination, document review, and engineering analysis.

4. Evaluation Methodology

Because no inspection was performed on inaccessible welds and no
Justification was found for voiding NCR 3450, the Department of
Energy/Weld Evaluation Project (DOE/WEP) Assessment Plan 026
(Reference 7.3) called for a 1001 visual examination per Standard
Practice (SP) Weld Evaluation Project (WEP) 3.2.3.
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Two examination packages (Reference 7.4) were prepared for visual
examination of HVAC duct supports O-65-RB-II-2001 and O-ES-RB-H-2002.
Review of Drawing 47A055-208, components O-65-RB-H-2001 and
O-65-RB-H-2002 disclosed a total of 64 welds per support within the
boundary of inspection.

5. Findings

NCR 3450 reported the subject welds inaccessible apparently due to
close proximity of the crossbracing; however, the OOE/WEP found DRR
adequate space to complete a visual examination. WEP

998
Visual exatination of the welds performed by DOE/WEP per Examination

Packages 026-0001 and 026-0002 were documented as having missing welds
that required engineering analysis to determine acceptability.

The TVA performed a Suitability-for-Service (SFS) analysis from the
weld inspection information provided by the OGE/WEP. The DOE/WEP
reviewed the TVA's stress calculations (Reference 7.5) and concluded
that stresses have been correctly calculated and conclusions relative
to stresses being within code allowables were correctly stated.

Subsequently, two TVA Support Variance Sheets (SVS) No. MSS-208-1 arid
No. MSS-208-2 (Reference 7.6), which deleted inaccessible welds on
tube steel cross bracing, were found by OCE/WEP during normal document
rdview activities. Welds found to be missing in Packages 026-0001 and
026-0002 were the same welds that were deleted by SVS No. MSS-208-1
and No. NSS-208-2.

The DOE/WEP revised Examination Packages 026-0001 and 026-0002
(Reference 7.4) to include SVS No. MSS-208-1 and SVS No. MSS-208-2.
The addition of the SVSs deleted the requirement for welds and
therefore eliminated the deviations as reportable deficient conditions.

The voiding of 4OC 3450 (Jated July 12, 1981) may be attributed to the
SVS (dated July 2, 1981) which deleted the welds in question, but was
not referenced as justification on the NCR.

The identified SVSs apply only to the referenced supports in NCR 3450.

6. Conclusions

The DOC/WEP concludes that the welds evaluated in this group meet the
applicable Final Safety Analysis Report (FSAR) construction code.
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7. References

7.1 TVA NCR 3450, Rev. 0.

7.2 TVA Drawings 1065-DW915-15H-2001 and 1065-DW915-1SH-2002.

7.3 DOE/WEP Assessment Plan 026, "Specific HVAC Supports Not
Inspected," Rev. 1, June 15, 1987.

7.4 DOE/WEP Examination Packages 026-0001 and 026-0002.

7.5 DOE/WEP Suitability for Service Review Summary Sheet
WOR 026-0001, Rev. 1, December 31, 1986 and WDR 026-0002, Rev. 2,
December 1, 1986.

7.6 TVA Support Variance Sheets (SVS) Numbers MSS-208-2 and MSS-208-1.
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1. Employee Concern(s)/Quality Indicator($)
2. Characterization of Issue
3. Summary
4. Evaluation Methodology

5. Findings
6. Conclusions
7. References

1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Tennessee Valley Authority (TVA) Nonconforming Condition Report (NCR)
3782, Rev. 0, 1, and 2.

2. Characterization of Issue

NCR 3782, Revisions 0 and 1 identified various piping welds,
fabricated in accordance with American Society of Mechanical Engineers
(ASME) Boiler and Pressure Vessel Code Section III, which had been
reworked resulting in penetration of the pressure boundaries.
NCR 3782, Revision 2 identified welds that were reworked without their
pressure boundaries being penetrated and also deleted the welds
covered under Revisions 0 and 1. If a pressure boundary weld which
was already hydrostatically tested is penetrated, the weld must be
hydrostatically retested per ASME Section III, Article NB-6110
(Roference 7.2). The information contained in the NCR was
insufficient to provide assurance that ASME Code requirements for
hydrostatic testing had been completed following rework of the
pressure boundary welds.

3. Summary

The issue for which the group was formed was resolved by document
review.
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4. Evaluation Methodology

The DOE/WEP Assessment Plan 027 (Reference 7.3) was written to perform
a review of hydrostatic test packages for the following weld numbers
that were noted in NCR-3782.

S-.003A-T003-22 1-O0SA-TO01-18A
1-003A-T004-13 1-015A-T003-01
1-003A-T005-27 1-01 A-TO03-20
1-003A-T065-38 1-015A-T008-01
1-0038-0001-6P 1-015A-T008-20
1-0038-DO03-04A 1-015A-TO14-01
1-015-TOO-01 1-015A-TO14-20

5. Findings

The review of TVA hydrostatic test packages (Reference 7.4) for the
14 welds above has shown the welds were hydrostatically tested after
they were reworked. The hydrostatic tests performed satisfied theminimum test pressure of 1481 psi as required by Article NB-6110 ofReference 7.2 and as noted in Reference 7.5.

6. Conclusions

The DOC/WEP concludes the TVA documentation evaluated in this group DRR
provides assurance that the applicable Final Safety Analysis Report WEP(FSAR) construction code requirements for hydrostatic testing had been 999completed following rework of the pressure boundary welds.

7. References

7.1 TVA Nonconfoming Condition Report 3782, Rev. 0, 1, and 2.

7.2 The American Society of Mechanical Engineers "Rules for DRR
Construction of Nuclear Power Plant Components," ASNE Bo'ler and WEPPressure Vessel Code, Section Ill--Division 1, 1971 Edition with 999
Sumer 1973 Addenda (1974 Edition for Heat TreatmerZ).

7.3 WEP Assessment Plan l'o. 027, "ASME Section III Mfdro
Test-vs-Amrican National Standards Institute 831.1 Pressure Test
on Stem Generators and Associated Piping (QI-SP-14)," Rev. 0,
April 10, 1986.

7.4 TVA Hydrostatic Test Packages: 1-001-47W801-1-3-8,
1-015-47W801-2-3-01, 1-015-47W801-2-3-02, 1-015-47W801-2-3-03,
1-015-47W801-2-3-04.

D-302



Form WED 320a
Rev. 12/86

QUALITY INDICATOR GROUP CLOSURE Page 3 of 3

SASME SECTION III HYDROSTATIC Date 11/18/87

Closure TEST ON REWORKED PIPE WELDS
Statement Revision 2

Evaluation WEP GROUP IDENTIFIER QI-SP-14 WEP Group No 027
Report

7.5 C. V. Dyer notegram to A. E. Bradford "Potential Closure of
Specific 027," EG&G Idaho, Inc., April 15, 1986.
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Address the following Items in the space remaining on this page and on
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Employee Concern(s)/Quality Indicator(s)
Characterization of Issue
Summary
Evaluation Methodology

Findings
Conclusions
References

1. Employee Concem(s)/Quality Indicator(s) (Reference 7.1)

Tennessee Valley Authority (TVA) Corrective Action Report (CAR) 82-10.

2. Characterization of Issue

The CAR 82-10 identified welding performed on Diesel Air Dryer lA-i,
at TVA Watts Bar Nuclear Plant Unit 1 (WBNP-1), without approved
instructions. The recommended corrective action defined the cause and
steps to prevent recurrence, inclusively. However, the recommended
corrective action did not address or provide a resolution for the
deficiency.

3. Summary

The issue for which the group was formed was resolved by document
review.

4. Evaluation Methodoloqy

The Department of Energy/Weld Evaluation Project (DOE/WEP)
Plan No. 028 (Reference 7.2) was developed to evaluate the
associated with the welding methodology employed on Diesel
Dryer IA-I. The DOE/WEP method used to evaluate Group 028
of:

Assessment
activities
Air
consisted

a. Determining the weld covered by CAR 82-10

b. Performing a detailed document review of the identified weld to
determine if the deficiency reported by CAR 82-10 had been
corrected.
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5. Findings

To further define the deficiency, at the DOE/WEP's request, the TVA DRR
provided the following information (Reference 7.3): Air Dryer IA-I WEP
base plate (Weld 1A-1-BP-1) was plug welded using a brass backing 1000
plate In lieu of comparable material (carbon steel), as specified in
TVA Process Specification (PS) I.M.I.2(C), Paragraph 13.0
(Reference 7.4).

The DOE/WEP performed a detailed document review of the documentation
associated with Weld IA-1-SP-1 and determined that Work Plan (WP)
Instructions 1812-Rev. 2, Step 38 (Reference 7.5) identified the
process taken by the TVA to rework the nonconforming condition
(Weld ]A-l-BP-1). WP 1812-Revision 2 defined the description of work,
instructions, and inspections necessary, for Weld 1A-l-BP-l to conform
to the original TVA requirements of WP-1812-Rev. 1 (Reference 7.5).
The TVA Weld Data Sheet (Reference 7.5) documented the acceptance of
the reworked weld.

Therefore, the DOE/WEP determined that the corrective action taken by
TVA rendered the weld acceptable to the original TVA requirements.

6. Conclusions

The DOE/WEP concludes that the welds evaluated by this group were
repaired and inspected in accordance with the applicable Final Safety
Analysis Report (FSAR) construction code.

7. References

7.1 TVA Corrective Action Report (CAR) 82-10, September 17, 1982.

7.2 iEP Assessment Plan No. 028, NSuspect Welds on Diesel Air Dryer
IA-1,1 Rev. 0, June 21, 1986.

7.3 Gary Pltzel TVA memo, to Mick Gray, "Corrective Action Report
No. 82-10, Oorkplan 1812," March 19, 1986.

7.4 TVA, Process Specification (PS) 1.M.1.2 Rev. C, May 20, 1981,
"General Welding Procedure."

7.5 TVA, Work Plan "Work Plan Change Form,u 1812, Attachnment C,
Rev. 1, September 4, 1982, and Rev. 2, October 7, 1982, and TVA
Weld Data Sheet.
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Employee Concern(s)/Quallty Indicator(s)
Characterization of Issue
Summary
Evaluation Methodology

5. Findings
6. Conclusions
7. References

I. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Tennessee Valley Authority (TVA) Nonconforming Condition Report
(NCR) 5495.

2. Characterization of Issue

The NCR 5495 was initiated to address the substitution of Schedule 80
pipe in lieu of the required Schedule 40 pipe for System 67, essential
raw cooling water (ERCW) 1/2 inch vent line Weld Numbers
1-067C-T260-74 through -77, 1-067C-T407-01 and -02, and 1-067C-T406-01
and -02 at TVA Watts Bar Nuclear Plant Unit 1 (WBNP-l). The
disposition of the N(R did not address the increase in weld size
required for the Schedule 80 pipe. Subsequently, the TVA did not
perform a reinsptction to ensure that the socket weld size was
adequate for the Schedule 80 pipe.

3. Summary

The issue for which the group was formed was resolved by
inspection/examinatton and engineering analysis.

4. Evaluation Methodirvogy

The Department of Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plan No. 029 (Reference 7.2) was developed to ensure that the minimum
socket weld size met the requirements of the substituted Schedule 80
pipe, where Schedule 40 pipe was originally required. The minimum
socket weld size was determined in accordance with The American
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Society of Mechanical Engineers (ASME) Code, Section III, Paragraph
N8-4427, and Figure NB-4427-1 (Reference 7.3) and the Standard
Practice (SP) WEP 3.2.3, Appendix A (Reference 7.4).

The DOE/WEP method used to evaluate Quality Indicator, QI-SP-16,
consisted of a 100% visual examination of the welds identified in DRR
Section 2, in accordance with SP WEP 3.2.3, Appendix A (Reference 7.4). WEP

1001
Any unacceptable conditions found as a result of this examination were
reviewed in conjunction with TVA Engineering Design organization for
resolution.

5. Findings

The DOE/WEP visual examination (VT) of the identified welds determined
that:

a. Socket Weld Numbers 1-067C-T260-74 and -75, 1-067C-T407-01 and
-02, and 1-067C-T406-01 and -02 were inspected and documented as
being in compliance with the ASME Code.

b. Socket Weld Numbers 1-067C-T260-76 and -77 were inspected and
documented as having insufficient weld size that required
en!ineering analysis to determine acceptability. Deviation
Report (OR) Numbers 029-0003 and 029-0004 were generated to
identify the deviant conditions (Reference 7.5). The required
socket weld size is 0.160 inch. The subject welds were undersize
approximately less than 1/64 inch to less than 1/32 inch for 50
to 75% around the pipe.

The results of these examinations were forwarded to the TVA
Engineerng Design organization for resolution. The TVA determined
that tiM welds installed are larger than the original design
requiterts for Schedule 40 pipe, and meet the requirements of the
ASIE Code.

The OOE/WEP Suitability for Service Evaluation Engineering group
performed a review of the TVA engineering analysis (Reference 7.6), DRR
and determined that the nonconforming conditions identified have been WEP
demonstrated by appropriate evaluations to be in compliance with the 1001
provisions of ASNE Code, Section III (Reference 7.7).
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6. Conclusion

The DOE/WEP concludes that the welds evaluated in this group meet the DRR
applicable Final Safety Analysis Report (FSAR) construction code. WEP

1001References

7.1 TVA, Nonconforming Condition Report No. 5495, March 8, 1984.

7.2 WEP Assessment Plan No. 029, "Undersize Sccket Welds on ASME DRR
Piping," Rev. 1, November 5, 1987. WEP

10017.3 The American Society of Mechanical Engineers, "Fabrication,"
ND 4000 ASME Boiler and Pressure Vessel Code,
Section III--Division 1, 1971 Edition with Summer 1973 Addenda
(1974 Edition for Heat Treatment).

7.4 Standard Practice WEP 3.2.3, "Visual Examination Methods and
Acceptance Criteria," Rev. 18, Appendix A, June 2, 1987.

7.5 DOE/WEP OR Nos. 029-0003 and 029-0004.

7.6 TVA Suitability for Service Analysis and WEP Suitability for
Service Review Sumary Sheets Analysis Package WDR 029-0003 and
WOR 029-004.

7.7 The American Society of Mechanical Engineers, "Design," N03000, DRR
ASIC Boiler and Pressure Vessel Code, Section III-Division 1, WEP
1971 Edition with Summer 1973 Addenda (1974 Edition for Heat 1001
Treatment).
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3.1.10 for specific

5. Findings
6. Conclusions
7. References

1. Employee Concem(s)/Quality Indicator(s) (Reference 7.1.)

Tennessee Valley Authority (TVA) Nonconforming Condition Reports
(NCRs) 5304, Rev. 0; and 5330, Rev. 0.

2. Characterization of Issue

Ttw Nonconfomiafg Comition Reports (NCRs) in Section 1 all concern
specific welds made by allegedly uncertified welders at TVA's Watts
Bar Nuclear Pl&at Unit 1 (WBNP-I). During the initial DOE/WEP
evaluation of TVA NCRs the justification used for disposition of these
NCRs wes questioned. The specific problem of each NCR and
questionable disposition is detailed as follows:

NCR 5304--The Feedwater System had nine specific welds that were
identified as having been perfomed by an uncertified welder (6JJT).
The questionable justification for the disposition of this NCR appears
to be erroneous for a "use-as-is" disposition. ASNE code indicates a
change in weld filler F-number is a requalification requirement.

NCR 5330--The Essential Raw Cooling Water System had one weld that was
discovered to have been perfomed without verification that the welder
(6Qw) was certified to use the filler metal indicated. The
questionable justification for the disposition of this NCR appears to
be erroneous for a "use-as-is" disposition. The ASNE code indicates a
change in weld filler F-number is a requalificatlon requirement.

D-309
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5, Findings
6. Conclusions
7 References

1. Enployee Concern(s)/QujlitU Indicator(s) Reference 7.1)

Tennessee Valley. Authority (TVA) Nonconforming Condition Report (NCR)
1047 R, Revision 0.

2. Characterization of Issue

NCR 1047R was issued to document a condition where the machined weld
preparations of five containment vessel penetration sleeves did not
meet the dimensional tolerances specified on the design drawings. The
sleeves had been installed and the discrepancies were noted while
attempting weld fit-up with the mating components. The TVA
disposition of the NCR indicated the condition could be corrected by
repair/rework of the mating bellows nozzles.

The DOE/MEP review of the information contained within the NCR and
supporting documentation raised questions concerning whether the
proposed revork could be accomplished and whether the end result would
be in compliance with the applicable code requirements.

3. Summary

The issue for which the group was formed was evaluated by document
review, ultrasonic thickness measurements, and engineering analysis.

Evaluation Methodology

The OOEiWEP assessment of this issue (Reference 7.2) required a review
of the fabrication and inspection records associated with the subject
penetrations to assure that the repair and subsequent fit-up was
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6. Conclusions

The OOE/WEP concludes the welders evaluated in this group were I DRR
qualified to the applicable Final Safety Analysis Report (FSAR) WEP
construction code. 1002

7. References

7.1 TVA Nonconforming Condition Reports 5304, and 5330.

7.2 WEP Assessment Plan No. 030, "Welding Outside of Limitations,"
Rev. 1, March 25, 1987.

7.3 0. Cochran noter-,m to A. E. Bradford, "Closure of Group 30
(QI-SP-17)," EG&G Idaho, Inc., April 19, 1986.

0049C

D-311



Form WEP 320
Rev. 12/86

W EP QUALITY INDICATOR GROUP CLOSURE 
Page I of 4

VESSEL PENETRATION SLEEVES WITH Date 11/18/87
Closure CONFLICTING WELD PREPARATION

Statement THICKNESS Revision 1

Evaluation WEP GROUP IDENTIFIER Q1-SP-18 WEP Group No 031
Report k-e

Approved. _______Date_

Address the fcllowing items in the space remaining on this page and on
additional pages as needed (see Standard Practice YEP 3.1.10 for specific
instructions).

1. Employee Concern(s)/Quallty Indicator(s) 5 Findings
2. Characterization of Issue 6. Conclusions
3. Summary 7 References
4. Evaluation Methodology

1. Employee Concern(s)/Quglity Indicator(s) Reference 7.1)

Tennessee Valley Authority (TVA) Nonconforming Condition Report (NCR)
1047 R, Revision 0.

2. Characterization of Issue

NCR 1047R was issued to document a condition where the machined weld
preparations of five containment vessel penetration sleeves did not
meet the dimensional tolerances specified on the design drawings. The
sleeves had bee installed and the discrepancies were noted while
attempting weld fit-up with the mating components. The TVA
disposition of the NC indicated the condition could be corrected by
repair/rework of the mating bellows nozzles.

The DOE/W.P review of the information contained within the N(C and
supporting doc~uentation raised questions concerning whether the
propoud rework could be accomplished and whether the end result would
be in compliance with the applicable code requirements.

3. Summary

The issue for which the group was formed was evaluated by document
review, ultrasonic thickness measurements, and engineering analysis.

4. Evaluation Methodology

The DOE/WEP assessment of this issue (Reference 7.2) required a review
of the fabrication and inspection records associated with the subject
penetrations to assure that the repair and subsequent fit-up was
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accomplished in accordance with the applicable code requirements.
Additionally, the as-built wall thicknesses for each penetration
sleeve and mating pipe wall were measured.

5. Findings

The DOE/WEP performed a detailed review of the available documentation
associated with each of the final welds joining the five subject
penetrations. The Field Weld Operation Sheets for each weld
(References 7.3, 7.4, 7.5, 7.6 and 7.7) indicate fitup inspections
were verified by both the TVA inspector and the Authorized Nuclear
Inspectcr. The TVA Nondestructive Examination (NOE) Reports for each
weld (References 7.8, 7.9, 7.10, 7.11, and 7.12) indicated that the
welds were initially rejected. The deviant conditions were corrected
by grinding the inside root area of each weld and the ground areas
were re-radiographed and accepted by TVA.

Based upon this review the DOE/WEP concluded that TVA had as.hieved
weld fitup for each penetration and documented acceptance of the final
welds.

The DO(/WEP measured the as-built wall thicknesses of the mating
comonents and identified several areas where the specified wall
thickness had been encroached upon. The readings taken
(Reference 7.13) were analyzed by TVA (Reference 7.14) and found to be
within design allowable values. The DOE/WEP reviewed the calculations
and concurred with the results.

The D(E/WEP reviewed the radiographic film associated with the subject
penetrations while perfoming evaluations required by WEP Groups 249
and 253. The welds/radiographs of four of the five subject
penetrations ware found to be unacceptable (References 7.15, 7.16, 7.17
and 7.18). The deficiencies are as follows:

Penetration Nimber Weld ID Number ._eficiency

13A 1-QOlA-DOO1-OSA Aligned Porosity
(WEP OR-249-0020)

138 l-OOIA-0003-OSA None
13C 1-OOA-0006-OSA Incomplete Fusion and Porosity

(WEP DR-249-1783)
128 1-0038-0002-14A Root Concavity (Film Density)

(WEP DR-258-613)
12C 1-003B-0002-06A Incomplete Penetration and Root

Concavity (Film Density)
(WEP OR-258-0612)
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The fact that TVA had accepted the radiographs is attributed to the
problems with film interpretation that have already been identified by
the OOE/WEP. Groups 249, 253 and 258 wer formed to address this
issue and have resulted in review of 100% of the TVA made welds
requiring radiographic examination. The weldr that are defective will
be resolved by the TVA corrective action (Reference 7.19). The
DOE/WEP has reviewed and concurred with the TVA Corrective Action Plan.

6. Conclusions

The ODE/WEP concludes the welds in this group will meet the applicable
Final Safety Analysis Report (FSAR) construction code upon completion
of the TVA committed corrective action.

7. References

7.1 TVA Nonconforming Condition Report, 1047R.

7.2 WEP Assessment Plan No. 031, "Contai.nent Vessel Penetration to
Bellows Nozzle Fitup Verification (Q1-SP-18)," Rev. 3, June 19,
1987.

7.3 TVA Field Weld Operation Sheet, No.
Number 1-OOA-OO01-05A, Penetration

7.4 TVA Field Weld Operation Sheet, No.
Number 1-OOA-0OO3-05A, Penetration

7.5 TVA Field Weld Operation Sheet, No.
Number 1-O01A- 60-O5A, Penetration

7.6 TVA Field Weld Operation Sheet, No.
Number 1-0038-0002-14A, Penetration

7.7 TVA Field Weld Operation Sheet, No.
Number 1-0038-0002-06A, Penetration

7223 (Weld
Number 13A).

7082 (Weld
Number 138).

7083 (Weld
Number 13C).

7085 (Weld
Number 128).

7084 (Weld
12C).

7.8 TVA NDE Reports for Weld Number 1-OOIA-DO01-05A
(Penetration 13A).

7.9 TVA NOE Reports for Weld Number 1-O01A-DO03-05A
(Penetration 13B).

7.10 TVA NOE Reports for Weld Number I-OO1A-DO06-05A
(Penetration 13C).
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7.11 TVA NDE Reports for Weld Number 1-003B-DO02-14A
(Penetration 12B).

7.12 TVA NDE Reports for Weld Number 1-0038-DO02-O6A
(Penetration 12C)

7.13 Don Armur notegram tc Dennis Headington, "WEP Group Number 31
"NO meter readings with "N" meter Number 489575," EG&& Idaho,

Inc. July 13, 1987.

7.14 TVA Design Calculations, "Design Control Summary Design
verification, Code. No. WB-031-xxxx," Sargent & Lundy, July 30,
1987.

7.15 Form WEP 313, "WEP Examination Package-Related Deviation
Report," Number DR 249-0020, (Weld Number 1-O01A-D006-OSA).

7.16 Form WEP 313, "WEP Examination Package-Related Deviation
Report," Number DR 249-1783, (Weld Number 1-O01A-DO06-OSA).

7.17 Form WEP 313, "WEP Examination Package-Related Deviation
Report," Number DR 258-0613, (Weld Number 1-003B-0O02-14A).

7.18 Form WEP 313, OWEP Examination Package-Related Deviation
Report," Number DR 258-0612, (Weld Number 1-0038-0O02-06A).

7.19 TVA Corrective Action Plan Summary, "RT Review
Populations A, B, 034, 210, 249, 253, and 258," Rev. 1, July 17,
1987.
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Address the following items in the space remaining on this page and on
additional pages as needed (see Standard Practice WEP 3.1.10 for specific
instructions).

Employee Concern(s)/Quality Indicator(s)
Characterization of Issue
Summary
Evaluation Methodology

5. Findings
6. Conclusions
7. References

1. Employee Concern(s)/(uality Indicator(s) (Reference 7.1)

Tennessee Valley Authority (TVA) Nonconforming Condition Report
(NCR) 4477, Revision 0.

2. Characterization of Issue

Seven welds on Seismic Pipe Support 70-1CC-R487 described by
Otawlng 70-1CC-R487 (Reference 7.2) were reported as deficient on
NCR 4477. The reported nonconforming conditions included undercut,
slag inclusions, lack of fusion, and undersize welds at TVA Watts Bar
Nuclear Plant Unit 1 (WBNP-1). The nonconforming welds were
dispositioned use-as-is without enough information supplied in the NCR
to support the disposition as required by TVA Quality Assurance
Procedure (QAP) 15.01, (Reference 7.3).

3. Sumary

The issue for witch the group was formed was resolved by
inspection/examination and engineering analysis.

4. Evaluation Methodology

The Department of Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plan No. 032 (Reference 7.4) was developed to perform a visual
examination of all welds on Seismic Pipe Support 70-1CC-R487 using
Standard Practice (SP) WEP 3.2.3, Form 305, Visual Examination Record
for Nuclear Construction Issues Group NCIG-01 Welds (Reference 7.5).
Group 032 was formed to ensure that there was proper technical
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justification for the use-as-is disposition of NCR 4477. The DOE/WEP DRR
visual examination results (using NCIG-01 acceptance criteria) were to WEP
be used to supply the TVA engineers (performing the required 1004
sLitability for service analysis) with information on any
nonconforming weld conditions found in order to evaluate the welds in
their as-constructed condition.

5. Findings

Visual examination performed by the DOE/WEP per Examination
Package 032-0001 (Reference 7.6) of the welds revealed two undersize
fillet welds which were reported on DOE/WEP Deviation Report 032-0001
(Reference 7.7).

The TVA performed a suitability for service analysis from the weld
inspection information provided by the DOE/WEP. The DOE/WEP engineers
reviewed the TVA's stress calculations (per SP WEP 3.3.1, SFS
Evaluation Ravisw Reference 7.8) which were performed assuming all
inside welds were missing and all outside welds were only 50% of their
required length; this is a far more conservative analysis than if
performed using the weld inspection deviations noted by the TVA or the
DOO/WEP. The DOC/WEP engineers have concurred with the acceptable
results of the SFS analysis performed by the TVA.

The use-as-is disposition of NCR 4477 was justified by the TVA using a
conservative SFS analysis in which the TVA found the as-constructed
condition of the component acceptable for its intended use. The use
of an acceptable analysis by the TVA to use the welds in their
as-constructed condition satisfies the requirements of the TVA
procedure QCI 1.02.

Following fomation and examination of this group it was determined
from the information provided to the DOE/WEP that engineering
calculations had been prepared by the TVA to support the original NCR
disposition. Had these calculations been referenced on the NCR this
group may have not been forined.

6. Conclusions

The DOE/WEP concludes that the use-as-is disposition of the component
is acceptable for its intended use, and the welds evaluated in this
group meet the applicable Final Safety Analysis Report (FSAR)
construction code.
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7. References

7.1 TVA Nonconforming Condition Report 4477, Rev. 0.

7.2 TVA Drawing 70-lCC-R487, Rev. 901, July 27, 1977.

7.3 TVA Quality Assurance Procedure QAP 15.01, "Control of
Nonconformances," Rev. 3, June 6, 1978.

7.4 WEP Assessment Plan No. 032, "Defective Welds (QI-SP-19),"
Rev. 2, April 10, 1986.

7.5 Standard Practice WEP 3.2.3, "Visual Examination Methods and
Acceptance Criteria," Rev. 18, June 2, 1987.

7.6 DOE/WEP Examination Package 032-0001.

1.7 DOE/WEP Deviation Report 032-0001, May 13, 1986.

7.8 Standard Practice WEP 3.3.1, "Suitability for Service Analysis
Review," Rev. 8, June 8, 1987.
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Address the following items In the space remaining on this page and on
additional pages as needed (see Standard Practice WEP 3.1.10 for specific
instructions).

Employee Concern(s)/Quallty Indicator(s)
Characterization of Issue
Summary
Evaluation Methodology

5. Findings
8. Conclusions
7. References

1. Employee Concem(s)/Quality Indicator(s) (Reference 7.1)

Employee Concerns IN-85-085-001 and IN-85-085-002

2. Characterization of Issue

The two emIployee concerns addressed the quality of pipe support
(hanger) welds in the Tennessee Valley Authority (TVA) Watts Bar
Nuclear Plant Unit 1 (WBNP-i) South Valve Room (SVR). In addition,
these employee concerns addressed the following: (a) Employee
Concern IN-85-085-001 stated that the hanger was installed two weeks
prior to hot functional testing, and (b) Employee Concern
IN-85-085-002 questioned how these poor quality hanger welds passed
quality control (QC) inspection. The concerned individual (CI) felt
the inspection reports were falsified by QC inspectors.

3. Sumrj

The issue for %tich the group was formed was resolved by document
review and inspection/examination.

4. Evaluation Methodologoy

The Department of Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plan No. 033 (Reference 7.2) was developed to perform an engineering
walkdown and visual inspection for the purpose of isolating the
particular hanger referenced by the CI. After isolating the hanger,
the DOE/WEP visually examined the subject welds.
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5. Findings

The DOE/WEP identified four pipe supports (listed below) between
1-M line and 11-M line, at the 754 ft-lO in. elevation (Reference 7.3)

a. MK-038-1AFW-V177 (Auxiliary Feedwater)
b. MK-OIA-315 (Main Steam)
c. MI(-OIA-427 (Main Steam)
d. N.-01A-437 (Main Steam).

In order to determine which of the four pipe supports the CI was
referencing, a review was conducted of when hot and mini-hot
functional testing was performed. Then, a review of the visual weld
inspection cards was performed.

A DOE/WEP search for information on hot functional testing
documentation identified test data package transmittals
(References 7.4 and 7.5) for Reactor Coolant System Heatup and Reactor
Coolant System Hot Functional Testing. This testing included the
Auxiliary Feedwater System (System 003) and other systems found in the
SY. The package for Test No. W-1.1 indicated that field
preoperational testing was conducted from May 13, 1983, to
July 17, 1983. The package for Test No. W-1.2 indicated that hot
functional testing was conducted from July 17, 1983, to August 19,
1983. Mini-hot functional testing was conducted in the SVR from
July 26, 1984, to September 11, 1984 (Reference 7.6).

The DOE/WEP reviewed TVA Visual Weld Inspection Cards (Reference 7.7)
for the four pipe supports. Hanger Nos. MK-O3B-IAFW-177, MK-O1A-427,
and W-0OA-315 (Reference 7.8) were all signed off as being acceptable
between October 30, 1981, and April 20, 1982. Hanger No. MK-OlA-437
was signed off as acceptable on June 3, 1984, approximately one month
before mini-hot functional testing. At the time the CI sighted bad
vertical welds on hanger No. MK-O1A-437, the hanger was being
reworked. This was evidenced by TVA Field Change Request (FCR)
4-11736 (Reference 7.9) and TVA Visual Weld Inspection Cards. Hanger
No. MK-OIA.437 was partially signed off as acceptable on
March 5, 1984, and completely signed off as acceptable on June 3, 1984. I DRR

WEPThe DOE/WEP determined from this information that hanger 1005
No. W-OIA-437 was what the CI was referencing.

Because Enployee Concern IN-85-085-0U. mentioned the possibility of
the inspection data being falsified, the DOE/WEP visually examined the

D-320



Form WEP 320a
Rev. 12/86

EMPLOYEE CONCERN GROUP CLOSURE Page 3 of 4

W EP OOR QUALITY OF WELDS ON A HANGER Date 11/18/87
Closure INSTALLED IN UNIT 1 SOUTH VALVE ROOM

.,Statement Revision 1

Evaluation WEP GOUP IDENTIFIER EC-SP-16 WEP Group No 033
Report

vertical welds that attached hanger No. WK-OIA-437 to the
W33 x 200 structural beam located between 6-U line and 6-M line, at
elevation 754 ft-lO in. in the SVR.

A total of seven structural welds were visually examined in accordance
with Standard Practice (SP) WEP 3.2.3 (Reference 7.10) and found
acceptable.

Conclusions

The issues identified in the employee concerns were not confirmed. DRR
The OQE/WEP concludes that the welds and associated documentation WEP
evaluated in this group meet the applicable Final Safety Analysis 1005
Report (FSAR) construction code.

7. References

7.1 Emloyee Concerns IN-85-085-001 and IN-8i-085-002.

7.2 WEP Assessment Plan No. 033, "South Valve Roan Hanger at
Elevation 754 ft-l0 in.," Rev. 2, August 27, 1987.

7.3 T. C. Ellis notegram to R. S. Seigler, "Locating Possible Welds
Identified on Emloyee Concern IN-85-085-001," EG&G Idaho, Inc.,
May 5, 1987.

7.4 WBNP Unit 1, Test Data Package Transmittal, Test No. W-1.1,
"Reactor Coolant System Heatup," February 24, 1984.

7.5 WBNP Unit 1, Preoperational Test Data Package Transmittal, Test
No. W-1.2, "Reactor Coolant Hot Functionial Test," November 15,
1983.

7.6 TVA Mini-Not Functional Test Data on Work Plan No. 3163,
WBNP-QCI-1.30, Rev. 7, Attachment C, mWork Control,"
June 4, 1984.

7.7 TVA Visual Weld Inspection Card, WBNP-QCP-4.23, Appendix 4,
Attachment A, for Hanger Nos. MK-038-1AFW-V177, IK-O1A-315,
MK-OIA-427, and MK-OlA-437.

7.8 EDS Nuclear Inc., and Bergen-Paterson Pipe Support Corporation
Hanger Drawings MK-038-1AFW-V177, W-O1A-315, WK-O1A-427, and
MK-O1A-437.
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7.9 TVA Field Change Request (FCR) H-11736, July 17, 1984,
WBNP-QCI-l.13, Rev. 10, Attdchment A, "Preparation and
Documentation of Field Change Requests," December 19, 1983.

7.10 Standard Practice WEP 3.2.3, "Visual Examlnation Methods and
Acceptance Criteria," Rev. 18, June 2, 1987.
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Address the following Items In the space remaining on
additional pz.aes as needed (see Standard Practice WEP
instructions).

Employee Concern(s)/Quallty Indicator(s)
Characterization of Issue
Summary
Evaluation Methodology

this page and on
3.1.10 for specific

5. Findings
0. Conclusions
7. References

1. Employee Concern(s)/Quality Indicator(s) (Reference 7.1)

Employee Concern PH-85-035-002.

2. Characterization of Issue

The Employee Concern stated: "The 3-Inch stainless steel valve
located on top of the pressurizer in Unit 1, System 68, has a
lamination crack running through the valve body into the weld zone on
weld upstream from the valve." Review of Drawing WBN-E2879-1C-232 has
shown the weld was either No. 1-068A-0232-02 or 1-068A-D232-06.

3. Summa!a

The issue for which the group was formed was evaluated by
inspection/examination, document review, and engineering evaluation,
and will be resolved upon satisfactory completion of TVA-comtitted
corrective action.

Evaluation Methodology

The Department of Energy/Weld Evaluation Project (DOE/WEP) Assessment
Plan No. 34 (Reference 7.2) was developed to perform a visual
examination, liquid penetrant examination, and a review of existing
radiographic film to locate any possible areas of cracking on weld
Nos. 1-068A-D232-02 and 1-068A-0232-06. This group was formed to
evaluate the concern and to attempt to locate a lamination crack
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through a 3-inch stainless steel valve body into the weld zone on the
weld upstream from the valve. The valve is located on top of the
Unit 1 pressurizer.

5. Findings

The TVA performed an evaluation of the subject valves (Reference 7.3)
and did not located any area of cracking in the weld or weld zone of
the existing valves. The TVA records show that the subject valves
were removed and replaced. The DOE/WEP examined the TVA-performed
welds associated with the replacement valves.

The DOE/WEP believes the Nlamination cracking" identified by the
concerned individual was actually a forging lap, wtich is typically a
shallow surface discontinuity. An effective means of detecting such a
discontinuity would be a surface examination method such as PT or VT.

The DOE/WEP performed visual examinations (VT), liquid penetrant
examinations (PT),and a review of the TVA radiographic film for weld
Nos. i-068A-D232-02 and 1-068A-D232-06 per Examination Packages
34-0001 and 34-0002 (Reference 7.4). The VT and PT of the two welds
showed no indication of cracking in the welds or adjacent base
material.

The DOE/WEP found film quality deviations and noted them on deviation
reports (Refererce 7.5). The deviations were noted on DOE/WEP
Corrective Action Deviation Report Number 34 (Reference 7.6), and will
be resolved by a TVA corrective action (Reference 7.7). The
corrective action plan has been reviewed and concurred with by DOE/WEP
(Reference 7.8).

Based on the results of the examinations performed by the TVA and the DRR
examinations performed by DOE/WEP, there was no evidence to WEPsubstantiate the employee concer- of lamination cracking in or 1006adjacent to weld Nos. 1-068A-0232-02 and 1-068A-0232-06.

6. Conclusions

The issue identified in the employee concern was not confirmed. The
DOE/WEP concludes the welds evaluated in this group will meet the
applicable Final Safety Analysis Report (FSAR) construction code upon
comletion of TVA-comlitted corrective action.
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7. Reference

7.1 Employee Concern PH-85-035-002.

7.2 WEP Assessment Plan No. 34, "Crack in Valve Body Running Into
Weld Zinc (EC-SP-17),' Rev. 4, August 20, 1986.

7.3 TVh Watts Bar Nuclear Plant Employee Concerns Task Group Material
Control CEG, Subcategory MC-300: Installation, Element: Valves
(cracked), May 28, 1986.

7.4 DO/WEP Examination Packages 34-0001 and 34-0002.

7.5 DOE/WEP Examination Package-Related Deviation Reports, 34-0001
and 34-0002.

7.6 DOE/WEP Corrective Action Deviation Report 34.

7.7 TVA Corrective Action Plan Summary, RT review, Populations A, B,
034, 210, 249, 253, and 258, Rev. 1, June 4, 1987.

7.8 WEP Corrective Action Plan Review Summary Sheet, WEP Group A, B,
034, 210, 249, 253, and 258, July 17, 1987.
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Address the following items In the space remaining on this page and on
additional pages as needed (see Standard Practice WEP 3.1.10 for specific
Instructions).

1. Employee Concern(s)/Quality Indicator(s) 5. Findings
2. Characterization of Issue 6. Conclusions
3. Summary 7. References
4. Evaluation Nethodology

1. Original Concern(s)/Quality Indicator(s) (Reference 7.1)

Tennessee Valley Authority (TVA) Nonconforming Condition
Report (NCR) 717R and NCR 717R-R1.

2. Characterization of Issue

NCR 717R refered to an arc strike on TVA Watts 6ar Nuclear Plant
Unit I (WBNP-I) pressurizer relief tank (WAT-RCATPR-01). The initial
DOE/WEP review of this NCR indicated that corrective action may be
incomplete because inspection may not have been performed for minimum
wall thickness.

3. Sunury

The issue for which the group was formed was resolved by document
review.

4. Evaluation Methodology

The Department of Energy Weld Evaluation Project (DOE/WEP) Assessment
Plan 036 (Reference 7.2) for this group was developed to perform a
review of the complete documentation package to determine if an
ultrasonic thickness measurement was performed after the arc strike
was removed. The documentation must show that the minimum wall
thickness was not violated following the removal of the arc strike
when welding was not performed.
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5. Findings

The review showed that TVA NCR 717R identified a 1-inch diameter,
3/8-inch maximum depth hole burned in the WBNP-l pressurizer relief
tank shell. This original NCR was dispositioned to repair the
indication and was approved by TVA Design Engineering. The problem
was referred to the tank manufacturer (Westinghouse) for repair
instruction. The indication and repair instructions are documented in
Westinghouse Field Deficiency Report (FOR) WAT-10029 (Reference 7.3).
The repair instruction required as a minimum:

a. Grind out the arc strike to prepare a suitable welding groove and
remove all contamination

b. Magnetic Particle Test (MT) inspect the groove

c. Weld

d. Grind and MT the final weld surface.

The repair was to be performed to procedures in accordance with The
American Society of Mechanical Engineers (ASME) Code Section VIII,
Division 1, and was to result in the issuance of an amended code data
report for the tank. Because the interior of the tank is painted,
repair of the paint would be required following welding, in accordance
with the paint manufacturers instruction.

The TVA commenced rework in accordance with the Westinghouse I DRR
instruction but discovered the arc strike was not as deep as WEP
originally thought. It was determined to be 13/16 inch long, 1007
9/16 inch wide, and 7/64 inch deep. Iloon this discovery, the arc
strike was removed by light grinding, -eathered, and the wall
thickness as ultrasonically measured. The repair area as acid
etched following grinding and no traces of copper contamination or
heat affected zone was found. Actions are documented on the NCR and
its attachments (Reference 7.1).

The condition after completion of repair was documented on TVA
NCR 717R-R1 (Reference 7.1) and was dispositioned to "use-as-is."
This dispovition was accepted by TVA Design Engineering, as documented
in attachments to the NOR, and was forwarded along with all
measurement data to Westinghouse for evaluation and acceptance.

Westinghouse reissued FOR WAT-1OO29 (Reference 7.4) to document the
"as-found" conditions and the repair and measurements that resulted.
Calculations were performed that confirmed that the revised condition
resulted in a satisfactory remaining wall thickness. Westinghouse
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Engineering dnd Site Manager concurrence with the action taken and a
statement that all conditions of FOR WAT-10029 have been met and can
be considered closed is attached to the revised FOR.

6. Conclusions

The DOE/WEP concludes that TVA's implementation of corrective action
required to resolve the nonconforming condition ws appropriate and
was adequately documented.

7. References

7.1 Tennessee Valley Authority Nonconforming Condition Report 717R,
and 717R-R1.

7.2 WEP Assessment Plan No. 036, OArc Strikes on Pressurizer Relief
Tank (QI-SP-I)," Rev. 2, March 23, 1987.

7.3 Westinghouse Electric
WAT- 10029.

7.4 Westinghouse Electric
WAT-10029 (Addendum).

Corporation Field Deficiency Report Number

Corporation Field Deficiency Report Number
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ABSTRACT

Results are presented of a review of the implementation of programmatic requirements
in welding and inspection functions associated with construction of the Tennessee Valley
Authority (TVA.) Watts Bar Nuckar Plant Unit 1 (WBNP-1). The review was performed
for the U.S. Department of Energy (DOE) Weld Evalution Project (WEP) by EG&G Idaho,
Inc., to assess compliance of the TVA weld program (to fabricate safety-related components)
with requirements in the WBNP-1 Final Safety Analysis Report (through February 1, 1986).
More than 1100 requirements/criteria from twenty-odd regulatory guides, codes, and stan-
dards were utilized to evaluate the TVA weld program.
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WELD PROGRAM REVIEW
DEPARTMENT OF ENERGY

WELD EVALUATION PROJECT
TVA WATTS BAR PLANT UNIT 1

1. INTRODUCTION

The scope of the Department of Energy Weld
Evaluation Project (WEP) conducted by EG&G Idaho,
Inc., was to establish that programmatic requirements
from applicable codes and standards had been incor-
porated in the welding program at the Tennessee Valley
Authority (TVA) Watts Bar Nuclear Plant Unit 1
(WBNP-1). Specifically, the objectives were to assess
compliance of the TVA safety-related weld program
to the requirements in the WBNP Final Safety Analysis
Report (FSAR) including amendments through
February 1, 1986, and to provide TVA, as applicable,
with a report of the deficiencies in the weld program.

The programmatic review performed by WEP can
be divided into two areas (quality/regulatory guides and
codes/standards). The quality/regulatory guides area
includes welding quality assurance requirements from
ANSI standards (N45.2 and its daughter standards),
ASME Boiler and Pressure Vessel Code Section III
NA-4000, and welding quality-related NRC regulatory
guides. The codes/standards area of review includes
fabrication and inspection activities as established in
AWS D 1.l1, ANSI B3 1. 1, and B31.5, ASME Code
Section III, and construction-related NRC regulatory
guides. All documents cited herein are listed in Sec-
tion 9 (References).

The review was confined to welding and inspection
activities associated with field fabrication and installa-
tion performed by TVA at Watts Bar. These activities
were performed by two organizations at WBNP- 1. The
first organization is the Office of Construction (here-
after referred to as "Construction"), which performed
the installation and fabrication of safety-related items.
The second organization is the Office of Nuclear Power
Operations (hereafter referred to as "Operations")
which performed modification and repairs to safety-
related items of already installed and fabricated systems
that were 'completed and turned over by Construction.

Based on these two areas of review and the two
organizations performing activities at WBNP- I, the
review is divided into the following eight categories.

1. Current Construction quality/regulatory guides

2. Past Construction quality/regulatory guides

3. Current Construction codes/standards

4. Past Construction codes/standards

5. Current Operations quality/regulatory guides

6. Past Operations quality/regulatory guides

7. Current Operations codes/standards

8. Past Operations codes/standards.

The current category represents the programs of the
TVA Construction and Operation organizations that
was in effect at WBNP-1 on February 1, 1986. The
past category represents the programs that had been
in effect at WBNP- 1 from the date of the first safety-
related welds made by the Construction and Operations
organizations. The dates of the first safety-related welds
are listed below.

First Safety-Related Welds

Construction

AWS D1.1
ASME Section III
ANSI B31.1
ANSI B31.5

Operations

All Codes

September 13, 1974
April 18, 1974
April 18, 1974
April 18, 1974

December 19, 1982

In the category of past Construction quality/regula-
tory guides, it was not necessary in all checklists to
use the date of the first safety-related weld. This was
because some regulatory guides and their correspond-
ing ANSI N45 .2 daughter standards had not been
issued until after the first safety-related weld.

The date used in the programmatic review was the
earliest date the regulatory guide or the corresponding
N45 .2 daughter standard was issued. If the date was
prior to the date the first safety-related weld was made,
then the date of the first safety-related weld was
used.



The review of the quality/regulatory guides was to
verify that quality assurance requirements from
regulatory guides, ASME Code Section 1II, and ANSI
standards (N 18.7 and N45 .2 and its daughter stand-
ards) related to inspection and welding activities were
incorporated into the TVA Quality Assurance
Program. These TVA documents include Quality
Assurance Manuals, Quality Assurance Program
Policies, and Quality Assurance Procedures.

The review of the codes/standards was to verify that
technical requirements from regulatory guides, ASME
Code Sections III and XI, ANSI B31 .1 and B3 1.5, and
AWS Dl1. 1 related to inspection and welding activities
were incorporated into the implementing documents.
These TVA documents include Quality Control Instruc-
tions, Quality Control Procedures, and Process
Specifications.

2. IDENTIFYING TVA'S PROGRAMMATIC COMMITMENTS

The first task performed by WEP was to establish
the codes and standards committed to by TVA as in-
dicated by the WBNP Final Safety Analysis Report for
activities performed by TVA at WBNP-1I related to the
welding and inspection of safety-related items.

Table Va lists the regulatory guides and ANSI N45.2

a. All tables are located in Section 10, Tables.

series standards (quality/regulatory guides) and the
codes and standards (codes/standards) found applicable
to the welding and inspection activities performed by
TVA at WBNP- 1. The data listed after each document
is the issue date of the document which TVA has com-
mitted to meet. All of the regulatory guides, codes,
and standards are listed (by issuing agency, title, and
issue date) in Section 9, References.

3. EVALUATION OF TVA'S COMPLIANCE TO
PROGRAMMATIC COMMITMENTS

The evaluation of the welding program at WBNP- 1
was limited to welding and inspection activities per-
formed by TVA and associated with construction of
safety-related items, which includes the following:

" Qualification of welders

" Assignment and documentation of welders

* Control and issue of filler material

* Qualification of inspectors

* Inspection of welding activities.

The evaluation did not include activities associated
with the TVA Office of Engineering, which include
the following:

* Design of components and weldments

* Development and control of drawings

" Assignments of jurisdictional boundaries and
related codes and standards

" Qualification of welding and nondestructive ex-
amination procedures

" Procurement of material.



4. PROGRAMMATIC REQUIREMENTS IDENTIFIED
FROM COMMITMENTS

After establishing the list shown in Table 1, the WEP
evaluation team reviewed each of the referenced
documents to identify the criteria in the document that
was applicable to the welding and inspection activities
performed by TVA at WBNP- 1. The result was the
development of the series of checklists (listed in
Tables 2 through 5), which identify the applicable
criteria for each of the documents listed in Table 1.
In addition, checklists were developed to specifically
address the five programs related to TVA welding and
inspection activities at WBNP- 1. The result is that the
criteria in the checklists corresponding to the
documents listed in Table 1 are also addressed in the
checklists developed to cover the five programs. This
duplication was to ensure that all criteria related to
welding and inspection activities performed by TVA
at WBNP-l had been addressed. The five programs
are:

* Qualification of welders

* Assignment and documentation of welders

" Control and issue of filler material

" Qualification of inspectors

* Inspection of welding activities.

It was determined that there have been two TVA
welding and inspection programs in effect at WBNP- 1.
They were the Construction program and the Nuclear
Power (Operations) program, both of which have been
used to perform welding and inspection activities on
safety-related items.

Based on this determination, the evaluation team
divided the welding and inspection program into four
segments:

1. Quality/regulatory guide requirements (Construc-
tion); checklists for these requirements are in
Appendix A

2. Code/standard requirements (Construction);
checklists for these requirements are in Appen-
dix B

3. Quality/regulatory guide requirements (Opera-
tions); checklists for these requirements are in
Appendix C

4. Code/standard requirements (Operations); check-
lists for these requirements are in Appendix D.

The result of incorporating the requirements of the
five programs with the quality/regulatory guides and

codes/standards are (a) 13 checklists for Construction
(Table 3) and 14 checklists for Operations (Table 5)
that address codes/standards requirements, and
(b) 11 checklists for Construction (Table 2) and
10 checklists for Operations (Table 4) that address
quality/regulatory guide requirements.

Each checklist lists the applicable criteria (require-
ments) that pertains to TVA's welding and inspection
activities perform-ed at WBNP-1, and also gives (a) the
subject of the criteria, (b) the location (document)
where the criteria can be found in the TVA program,
and (c) whether the document is in compliance with
the requirements of the criteria.

Two sets of checklists (listed in Tables 2 and 3) were
developed to address quality/regulatory guide and
codes/standards requirements in the Construction pro-
gram. Table 2 lists the checklists (contained in Appen-
dix A) developed to address the criteria relating to
quality requirements applicable to the Construction
activities at WBNP- 1. Checklists Q- 1 through Q-11
(Appendix A) are for quality requirements as estab-
lished in quality/regulatory guide related documents;
the Q in the checklist identifying number denotes qual-
ity requirements for Construction. Table 3 lists the
checklists (contained in Appendix B) developed to
address the criteria relating to technical requirements
applicable to the Construction activities at WBNP- 1.
Checklists C- 1 through C- 13 (Appendix B) are for
technical requirements as established in codes/stand-
ards related documents; the C in the checklist iden-
tifying number denotes code requirements for
Construction.

Two sets of checklists. (listed in Tables 4 and 5) were
developed to address quality/regulatory guides and
codes/standards requirements in the Operations pro-
gram. Table 4 lists the checklists (contained in Appen-
dix C) developed to address the criteria relating to
quality requirements applicable to the Operations
activities at WBNP- 1. Checklists QNP- 1 through
QNP-10 (Appendix C) are for quality requirements as
established in quality/regulatory guide related docu-
ments; QNP in the checklist identifying number
denotes quality requirements for Nuclear Power
(Operations). Table 5 lists the checklists (contained in
Appendix D) developed to address the criteria relating
to technical requirements applicable to the Operations
activities at WBNP- 1. Checklists CNP- 1 through
CNP- 14 (Appendix D) are for technical requirements
as established in codes/standards related documents;
the CNP in the checklist identifying number denotes
code requirements for Nuclear Power (Operations).



5. COMPARISON OF PROGRAMMATIC REQUIREMENTS
TO TVA'S ESTABLISHED PROGRAM

Using the checklists listed in Tables 2 and 3 (and
contained in Appendixes A and B), WEP reviewed the
Construction program to verify if the quality/regulatory
guides and codes/standards criteria had been incor-
porated into the program. The same type of reviews
were performed for Operations using the checklists
listed in Tables 4 and 5 (contained in Appendixes C
and D). Five important aspects were taken into con-
sideration during this review:

1. Only activities related to TVA welding and in-
spection actions at WBNP- 1 were addressed in
this review.

2. The criteria from a code/standard and quality/
regulatory guide may show up in more than one
checklist. It was intended that these checklists
overlap.

3. This review was to establish if the criteria had
been incorporated into some aspect of the pro-
gram at WBNP- 1. It was not intended to verify
that all TVA procedures/specifications included
each of the criteria.

4. This review was to verify that quality assurance
requirements related to inspection and welding
activities from regulatory guides, ASME Code
Section 111, and ANSI Standards (N 18.7 and
N45 .2 and its daughter standards) have been in-
corporated into the Quality Assurance Program.
These TVA documents include Quality Assur-
ance Manuals, Quality Assurance Program
Policies (QAPP), and Quality Assurance Pro-
cedures (QAP).

5. This review was to verify that technical require-
ments related to inspection and welding activities
from regulatory guides, ASME Code Section I11,
ANSI B31.1 and B31.5, and AWS D1.1 have
been incorporated into the implementing docu-
ments. These TVA documents include Quality
Control Instructions (QCI), Quality Control Pro-
cedures (QCP), and Process Specifications
(P. S.).

After the review to determine if the criteria had been
incorporated into the present day program, a review
was made to establish if the criteria had been in the
program from the time of the first safety-related weld.

Not all checklists were required to be traced back
to the date of the first safety-related weld. For check-
lists addressing the quality/regulatory guide require-

ments established through the regulatory guides and
their corresponding ANSI N45.2 daughter standards,
the date established for the review is that listed below.

Regulatory
Guide

1.28
1.38
1.94
1.58
1.116
1.88

Issued

1972
1973
04/75
08/73
06/76
08/74

ANSI Issued

N45.2
N45.2.2
N45.2.5
N45.2.6
N45 .2.8
N45.2.9

1971
1972
07/08/74
01/25/73
05/20/75
06/06/74

Date
Used In
Review a

04/18/74
04/18/74
07/0874
04/18/74
05/20/75
06/06/74

a. The date used in the programmatic review was the
earliest date the regulatory guide or the corresponding
N45.2 series standard was issued. If this date was prior
to the first safety-related weld, then the date of
April 18, 1974, was used.

The criteria or requirements that were not incor-
porated in the program or had not been incorporated
from the first-safety related weld are noted in Tables 6
through 12. Tables 6, 7, 8, and 9 list the checklists
and the criteria from each of the checklists that had
not been incorporated. Tables 10, 11, and 12 list the
same criteria but by code/standard and give the
response from TVA on why that criteria had not been
incorporated. Descriptions of Tables 6 through 12 are
given below.

Table 6 lists the criteria, by checklists, that were
found not to have been incorporated into the TVA
Quality Assurance Program (Construction) on the date
of the first safety-related weld or the applicable date
of the Regulatory Guide or related ANSI N45 .2 and
daughter standards. Listed with each criterion is the
date that the criterion was first incorporated.

Table 7 lists the criteria, by checklists, that were
found not to have been incorporated into the Construc-
tion installation and fabrication program on the date
of the first safety-related weld. Listed with the criterion
is the date that the criterion was first incorporated.

Table 8 lists the criteria, by checklists, that were
found not to have been incorporated into the TVA



Quality Assurance Program (Operations) on the date
of the first safety-related weld. (It was found that all
criteria were in the program from the date of the first
safety-related weld.)

Table 9 lists the criteria, by checklists, that were
found not to have been incorporated into the Opera-
tions repair and modification program.

Table 10 lists the criteria, by code or standard, that
were found not to have been incorporated into the TVA
Quality Assurance Program (Construction) on the date
of the first safety-related weld or the applicable date
of the regulatory guide or related ANSI N45.2 and
daughter standards. Listed with each criterion is the
date that the criterion was first incorporated and a com-

ment why that criterion had not been incorporated prior
to the date listed.

Table 11 lists the criteria, by code, that were found
not to have been incorporated into the Construction in-
stallation and fabrication program on the date of the
first safety-related weld. Listed with each criterion is
the date that the criterion was first incorporated and
a comment why that criterion had not been incor-
porated prior to the date listed.

Table 12 lists the criteria, by code, that were found
not to have been incorporated into the Operations repair
and modification program. Listed with each criterion
is a comment why that criterion had not been incor-
porated.



6. RESULTS OF THE EVALUATION OF
WA'S CURRENT PROGRAM

The results of the programmatic review of the cur-
rent program are presented in the following four
categories.

1. Current Construction quality/regulatory guides

2. Current Operations quality/regulatory guides

3. Current Construction codes/standards

4. Current Operations codes/standards.

Each of the categories is presented with its results.
WEP found that Category 1 (current Construction
quality/regulatory guides), Category 2 (current Opera-
tions quality/regulatory guides), and Category 3 (cur-
rent Construction codes/ standards), had incorporated
all applicable requirements. Category 4 (current Oper-
ation codes/standards) has some criteria that have not
been incorporated, which are noted in Table 12 with
the reasons given by TVA why the criteria were not
incorporated.

1 . Current Construction Quality/Regulatory Guides

WEP found that all applicable quality assurance
requirements from regulatory guides, codes, and
standards relating to inspection and welding
activities were incorporated into the current TVA
Quality Assurance Program applicable to' Con-
struction.

2. Current Operations Quality/Regulatory Guides

WEP found that all applicable Quality Assurance
requirements from regulatory guides, codes, and
standards relating to inspection and welding

activities were incorporated into the current TVA
Quality Assurance Program applicable to Opera-
tion.

3. Current Construction Codes/Standards

WEP found that all applicable technical require-
ments from regulatory guides, codes, and stand-
ards relating to inspection and welding activities,
were incorporated into the current Construction
installation and fabrication program.

4. Current Operations Codes/Standards

WEP found that of the applicable technical re-
quirements from regulatory guides, codes, and
standards relating to inspection and welding ac-
tivities, all criteria except eleven criteria from
AWS Dl1. 1 were incorporated into the current
Operations repair and modification program.

The criteria from AWS Dl1. 1 that had not been
incorporated into the current program fell into
the following three groups:

a. Alternate heat treatment temperature

b . Nondestructive testing (NDE) other than mag-
netic particle (MT) and dye penetrant (PT)

c. Magnetic particle and dye penetrant testing.

TVA noted that the criteria addressing these three
groups had not been used because they had not
been required at Watts Bar, and if any were
required they would be incorporated into the
program.



7. RESULTS OF THE EVALUATION OF TVA'S PROGRAM
PRIOR TO ITS CURRENT PROGRAM

The results of the programmatic review of the past
program are presented in the following four categories.

1. Past Construction quality/regulatory guides

2. Past Operations quality/regulatory guides

3. Past Construction codes/standards

4. Past Operations codes/standards.

Each of the categories is presented with its results.
Category 2 (past Operations quality/regulatory guides)
had incorporated all criteria from the time of the first
safety-related weld. For an early period in the Con-
struction program, criteria from Category 1 (past Con-
struction quality/regulatory guides) and Category 3
(past Construction codes /standards) were not
incorporated; these criteria are noted in Tables 10
and 11, along with the reasons given by TVA why the
criteria were not incorporated. For Category 4 (past
Operations codes/standards) some criteria have not
been incorporated; these criteria are noted in Table 12,
along with the reasons given by TVA as to why the
criteria were not incorporated.

1 . Past Construction Quality/Regulatory Guides

WEP found that all applicable quality assurance
requirements from ASME Section III relating to
inspection and welding activities had been incor-
porated into the TVA Quality Assurance Program
from the first safety-related weld (April 18,
1974).

In the review of the non-ASME Quality Assur-
ance Program, it was found that all applicable re-
quirements, as established by regulatory guides
and corresponding ANSI N45 .2 standards (and
related daughter standards), except those in five
areas, had been incorporated into the Quality
Assurance Program from the first safety-related
weld (April 18, 1974).

These five areas are listed below, with the date
WEP was able to find the requirements first fully
addressed in the TVA Quality Assurance Pro-
gram applicable to construction:

* Quality Assurance Program

* Organization

05/28/74

05/28/74

*Control of Measuring and Test 12/23/74
Equipment

*Inspection, Test, and Operating 02/20/76
Status

* Quality Assurance Records 06/10/75

TVA issued a quality assurance manual (OEDC)
on May 28, 1974, to cover activities performed
by the Engineering, Design, and Construction
Organizations. This was the earliest TVA qual-
ity assurance document WEP was able to locate
that addressed the five areas. Review of this
manual established that the areas of (a) Quality
Assurance Program and (b) Organization met the
requirements as established in the applicable
quality/regulatory guides. The review also dis-
closed that the sections of the Quality Assurance
Manual that addressed (a) Control of Measuring
and Test Equipment, (b) Inspection, Test and
Operating Status and (c) Quality Assurance
Records, established responsibilities only for the
development of procedures. The dates listed
above are of the first TVA quality assurance
documents found by WEP to fully address these
three areas.

As noted above, all applicable requirements, in-
cluding the five areas, were found addressed in
the Quality Assurance Program for ASME Sec-
tion Ill.

2. Past Operations Quality/Regulatory Guides

WEP found that all applicable quality assurance
requirements from regulatory guides, codes, and
standards relating to inspection and welding ac-
tivities were incorporated into the TVA Quality
Assurance Program applicable to Operations
from the time of the first safety-related weld.

3. Past Construction Codes/Standards

WEP found that of the applicable technical re-
quirements from regulatory guides, codes, and
standards relating to inspection and welding ac-
tivities, all but 11 criteria from AWS Dl1. 1 and
13 criteria from ASME Section III had been in-
corporated into the construction installation and
fabrication program at the time of the first safety-
related weld.

The criteria from AWS D1. 1 that had not been
incorporated fall into the following groups:

a. Alternate heat treatment temperature



b. Nondestructive testing (NDE) other than mag-
netic particle (MT) and dye penetrant (PT)

c. Magnetic particle and dye penetrant testing.

TVA noted that the criteria addressing these three
groups had not been used at Watts Bar prior to
the date it was incorporated into the program.

The criteria from ASME Section III that had not
been incorporated fall into the following groups.

a . Nondestructive testing (NDE) of weld edge
preparation

b . Elimination and repair of defects in base
material

c . Minimum thickness of fabricated material

d. Ultrasonic examination.

TVA noted that (a) if NDE of the weld edge prep-
aration had been required prior to the incorpora-

tion of the criteria into the program, the require-
ment would have been noted on the drawing, and
(b) the elimination and repair of defects in base
material and the verification of minimum thick-
ness was addressed on a case by case basis with
nonconformance reports (NCRs). TVA also
noted that ultrasonic examination had not been
used at Watts Bar prior to the incorporation of
the criteria into the program.

4. Past Operations Codes/Standards

WEP found that all applicable technical require-
ments from regulatory guides, codes, and stand-
ards relating to inspection and welding activities,
except 11I criteria from AWS Dl1. 1 noted in the
results of the current program, had been incor-
porated into the Operations repair and modifica-
tion program at the time of the first safety-related
weld.



8. CONCLUSIONS

The conclusions of the programmatic review are
presented in terms of quality/regulatory guides criteria
and codes/standards criteria that have been incor-
porated in the TVA welding program through the Con-
struction program and the Operations program.

Construction Program
Quality/ Regulatory Guides. Of the 115 criteria
associated with the quality/regulatory guide checklists
relating to the Construction Program, WEP found that
all criteria had been incorporated into the current pro-
gram. In addition, all criteria had been incorporated
in the program from the time of the first safety-related
weld or the date that the applicable regulatory guide/
ANSI standard became effective, except for 18 criteria
that had been incorporated just after the start of
welding. As TVA has noted in Table 10, these 18 cri-
teria had been addressed in early documents applicable
to Watts Bar but could not be retrieved from the TVA
historical file.

Codes/Standards. Of the 480 criteria associated
with the codes/standards checklists relating to the Con-
struction program, WEP found all criteria had been
incorporated into the current program. In addition, all

criteria had been incorporated into the program from
the time of the first safety-related weld, except for
24 criteria that were not addressed in the early part
of the program. These criteria were added in the early
phase of construction, but as TVA has noted in
Table 11I had always been addressed through other
means such as nonconformance reports and construc-
tion drawings or had not been utilized at Watts Bar
prior to the date incorporated.

Operations Program
Quality/ Regulatory Guides. Of the 94 criteria
associated with the quality/regulatory guide checklists
relating to the Operations program, WEP found that
all had been incorporated into the program from the
first safety-related weld.

Codes/Standards. Of the 484 criteria associated
with the codes/standards checklists relating to the
Operations program, WEP found that all criteria had
been incorporated from the first safety-related weld,
except for 11 criteria. As TVA has noted in Table 12,
these I11 criteria have not been required in activities
performed by Operations.
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Table 1. Applicable Quality/Regulatory Guides and Codes/Standards

Regulatory
Guides

1.28 (06/72)
1.31 (04/78)
1.33 (02/78)
1.38 (05/77)
1.44 (05/73)
1.50 (05/73)
1.58 (09/80)
1.71 (12/73)
1.88 (10/76)
1.94 (04/76)
1.116 (06/76)

ANSI
Standards

N18.7 (1976)
N45.2 (1971)
N45.2.2 (1972)
N45.2.5 (1974)
N45.2.6 (1978)
N45.2.8 (1975)
N45.2.9 (1974)

Codes and Standards

ASME Section III

ANSI B31.1
ANSI B31.5
AWS D1.1
ASME Section XI
ASNT SNT-TC-1A

(1971-S73 and 1974
for Heat Treatment)
(1973-S73)
(1966)
(1972, Rev. 2, 1974)
(1980-W81)
(1975 and 1980)



Table 2. Index of Quality/ Regulatory Guide Checklists: Construction

'Checklist Q-1

Checklist Q-2

Checklist Q-3

Checklist Q-4

Checklist Q-5

Checklist Q-6

Checklist Q-7

Checklist Q-8

Checklist Q-9

Checklist Q- 10

Checklist Q-1I1

ASME Section 111, 1971 through Summer 1973, Quality Assurance Program Requirements.

Regulatory Guide 1.28 and ANSI N45.2, Quality Assurance Program Requirements for Nuclear
Power Plants.

Regulatory Guide 1.31, Control of Ferrite Content in Stainless Steel Weld Metal.

Regulatory Guide 1.38 and ANSI N45.2.2, Packaging, Shipping, Receiving, Storage and
Handling of Items for Nuclear Power Plants.

Regulatory Guide 1.44, Control of the Use of Sensitized Stainless Steel.

Regulatory Guide 1.50, Control of Preheat Temperature for Welding of Low-Alloy Steels.

Regulatory Guide 1.58 and ANSI N45.2.6, Qualification of Inspection, Examination, and
Testing Personnel for Nuclear Power Plants.

Regulatory Guide 1.71, Welder Qualification for Areas of Limited Accessibility.

Regulatory Guide 1.94 and ANSI N45.2.5, Supplementary Quality Assurance Requirements
for Installation, Inspection and Testing of Structural Concrete and Structural Steel During the
Construction Phase of Nuclear Power Plants.

Regulatory Guide 1. 116 and ANSI N45.2.8, Supplementary Quality Assurance Requirements
for Installation, Inspection, and Testing of Mechanical Equipment and Systems for the Con-
struction Phase of Nuclear Power Plants.

ASME Section 111, ANSI N45.2.9 and Regulatory Guide 1.88, Quality Assurance Record
Requirements.



Table 3. Index of Code/Standard Checklists: Construction

Checklist C-1

Checklist C-2

Checklist C-3

Checklist C-4

Checklist C-5

Checklist C-6

Checklist C-7

Checklist C-8

Checklist C-9

Checklist C-10

Checklist C-11

Checklist C-12

Checklist C-13

Filler Metal Control

Welder Qualification AWS DL.1 Rev. 2-74

Welder Qualification ASME Section IX 1971-S 73

Inspection of Welding Activities ASME Section III 1971-S 73

Inspection of Welding Activities AWS D11.1 Rev. 2-74

Inspection of Welding Activities ANSI B31.1 1973-S 73

Inspection of Welding Activities ANSI B31.5 1966

ASNT SNT-TC-1A 1975 (NDE Personnel Qualification)

Assignment and Documentation of Welders

ASME Section III 1971 Edition through Summer 1973 Addenda (1974 Edition for Heat
Treatment)

AWS D 1.1 Rev. 2-74

ANSI B31.1 1973-S 73

ANSI B31.5 1966



Table 4. Index

Checklist QNP- 1

Checklist QNP-2

Checklist QNP-3

Checklist QNP-4

Checklist QNP-5

Checklist QNP-6

Checklist QNP-7

Checklist QNP-8

Checklist QNP-9

Checklist QNP-10

of Quality/ Regulatory Guide Checklists: Operations

Regulatory Guide 1.31, Control of Ferrite Content in Stainless Steel Weld Metal.

Regulatory Guide 1.33, ANSI N18.7 and N45.2, Quality Program Requirements
(Operations).

Regulatory Guide 1.38 and ANSI N45.2.2, Packaging, Shipping, Receiving, Storage and
Handling of Items for Nuclear Power Plants.

Regulatory Guide 1.44, Control of the Use of Sensitized Stainless Steel.

Regulatory Guide 1.50, Control of Preheat Temperature for Welding of Low-Alloy Steels.

Regulatory Guide 1.58 and ANSI N45.2.6, Qualification of Inspection, Examination,
Testing Personnel for Nuclear Power Plants.

Regulatory Guide 1.71, Welder Qualification for Areas of Limited Accessibility.

Regulatory Guide 1.94 and ANSI N45.2.5, Supplementary Quality Assurance Requirements
for Installation, Inspection and Testing of Structural Concrete and Structural Steel During
the Construction Phase of Nuclear Power Plants.

Regulatory Guide 1. 116 and ANSI N45 .2.8, Supplementary Quality Assurance Require-
ments for Installation, Inspection, and Testing of Mechanical Equipment and Systems for
the Construction Phase of Nuclear Power Plants.

ASME Section III, ANSI N45 .2.9 and Regulatory Guide 1. 88, Quality Assurance Record
Requirements.



Table 5. Index of Code/Standard Checklists: Operations

Checklist CNP-1

Checklist CNP-2

Checklist CNP-3

Checklist CNP-4

Checklist CNP-5

Checklist CNP-6

Checklist CNP-7

Checklist CNP-8

Checklist CNP-9

Checklist CNP-10

Checklist CNP-11

Checklist CNP-12

Checklist CNP-13

Checklist CNP-14

Filler Metal Control

Welder Qualification AWS D1.1 Rev. 2-74

Welder Qualification ASME Section IX 1971-S 73

Inspection of Welding Activities ASME Section III 1971-S 73

Inspection of Welding Activities AWS DL.1 Rev. 2-74

Inspection of Welding Activities ANSI B31.1 1973-S 73

Inspection of Welding Activities ANSI B31.5 1966

ASNT SNT-TC-1A 1980 (NDE Personnel Qualification)

Assignment and Documentation of Welders

ASME Section III 1971 Edition through Summer 1973 Addenda (1974 Edition for Heat
Treatment)

AWS D1.1 Rev. 2-74

ANSI B31.1 1973-S 73

ANSI B31.5 1966

ASME Section XI 1980-W 81



Table 6. Quality/ Regulatory Guide Checklists Results: Construction

Q-1 All criteria have been traced back to the date of the first safety-related weld made by Construction.

Q-2 All criteria except the five listed below from ANSI N45 .2 have been traced back to the date of the first
safety-related weld made by Construction (April 18, 1974).

ANSI N45.2

Criteria Subject Date Traced Back To

1. 2 Quality Assurance Program 05/28/74
2. 3 Organization 05/28/74
3. 13 Control of Measuring and Test Equipment 12/23/74
4. 15 Inspection, Test and Operating Status 02/20/76
5. 18 Quality Assurance Records 06/10/75

Q-3 All criteria have been traced back to the date of the first safety-related weld made by Construction.

Q-4 All criteria except the two listed below from ANSI N45 .2.2 have been traced back to the date of the first
safety-related weld made by Construction (April 18, 1974).

ANSI N45.2.2

Criteria Subject Date Traced Back To

1. 2.5 Measuring and Test Equipment 12/23/74
2. 8.0 Records r06/10/75

Q-5 All criteria have been traced back to the date of the first safety-related weld made by Construction.

Q-6 All criteria have been traced back to the date of the first safety-related weld made by Construction.

Q-7 All criteria have been traced back to the date of the first safety-related weld made by Construction.

Q-8 All criteria have been traced back to the date of the first safety-related weld made by Construction.

Q-9 All criteria except the two from ANSI N45 .2.5 listed below have been traced back to the date of the issue
of ANSI N45.2.8 (May 20, 1975).

ANSI N45.2.5

Criteria Subject Date Traced Back To

1. 2.5 Measuring and Test Equipment 12/23/74
2. 7 Records 06/10/75

Q- 10 All criteria except the one listed below from ANSI N45 .2.8 have been traced back to the date of the issue
of ANSI N45.2.8 (May 20, 1975).

ANSI N45.2.8

Criteria Subject Date Traced Back To

1. 7.0 Records 06/10/75



Table 6. (Continued)

Q- 11I All criteria except the eight listed below from ANSI N45 .2.9 have been traced back to the date of the
issue of ANSI N45.2.9 (June 6, 1974).

ANSI N45.2.9

Criteria Subject Date Traced Back To

1. 2 General Requirements 06/10/75
2. 2.1 QA Record System 06/10/75
3. 2.2 Categories 06/10/75
4. 3.2 Records Administration 06/10/75
5. 4 Receipt of Records 06/10/75
6. 5 Storage, Preservation, and Safekeeping 06/10/75
7. 6 Retrieval 06/10/75
8. 7 Disposition 06/10/75



Table 7. Code/Standard Checklists Results: Construction

All criteria have been traced back to the date of the first safety-related weld made by Construction.

All criteria have been traced back to the date of the first safety-related weld made by Construction.

All criteria have been traced back to the date of the first safety-related weld made by Construction.

All criteria except the three listed below from ASME Section III have been traced back to the date of
the first safety-related weld made by Construction (April 18, 1974).

ASME Section III

Subject

Elimination and Repair of Defects in Base Material
Examination of Weld Edge Preparation
Ultrasonic Acceptance Standard

Date Traced Back To

08/04/78
03/21/79
01/22/75

All criteria have been traced back to the date of the first safety-related weld made by Construction.

All criteria have been traced back to the date of the first safety-related weld made by Construction.

All criteria have been traced back to the date of the first safety-related weld made by Construction.

All criteria have been traced back to the date of the first safety-related weld made by Construction.

All criteria have been traced back to the date of the first safety-related weld made by Construction.

All criteria except the twelve listed below from ASME Code Section III have been traced back to the date
of the first safety-related weld made by Construction (April 18, 1974).

ASME Section III

Criteria

1. NB-2545
2. NB-2546
3. NB-4131
4. NB-4132
5. NB-4214
6. NB-5130
7. NB-5330
8. NC-4130
9. ND-4130

10. NE-4131
11. NE-4214
12. NE-5330

Subject

Magnetic Particle Examination of Base Material
Liquid Penetrant Examination of Base Material
Elimination and Repair of Defects in Base Material
Documentation of Repair Welds in Base Material
Minimum Thickness of Fabricated Materials
Examination of Weld Edge Preparation
Ultrasonic Acceptance Standards
Elimination and Repair of Defects in Base Material
Elimination and Repair of Defects in Base Material
Rules Governing Elimination and Repair
Minimum Thickness of Fabricated Materials
Ultrasonic Acceptance Standards

Date Traced Back To

09/22/78
09/07/78
08/04/78
08/04/78
08/04/78
03/21/79
01/22/75
08/04/78
08/04/78
08/04/78
08/04/78
01/22/75

Criteria

1. NB-4130
2. NB-5130
3. NB-5330

C-5

C-6

C-7

C-8

C-9

C-10



Table 7. (Continued)

C-li1 All criteria except the eleven listed below from AWS Dl1. 1 have been traced back to the date of the first
safety-related AWS D 1. 1 weld made by Construction (September 13, 1974).

AWS Dl.1

Subject

Alternate or Lower Heat Treatment Temperature
Radiographic Testing
Ultrasonic Testing
Magnetic Particle Testing
Dye Penetrant Testing
NDE of Welds Except UT
Ultrasonic Testing of Welds
NDE of Welds Except UT
Ultrasonic Testing of Welds
NDE of Welds Except UT
Ultrasonic Testing of Welds

Date Traced Back To

03/22/79
07/27/78
02/15/80
05/13/77
05/04/76
07/27/78
02/15/80
07/27/78
02/15/80
07/27/78
02/15/80

All criteria have been traced back to the date of the first safety-related weld made by Construction.

All criteria have been traced back to the date of the first safety-related weld made by Construction.

Table 8. Quality/ Regulatory Guide Checklists Results: Operations

All criteria have been traced back to the date of the first safety-related weld made by Operations.

All criteria have been traced back to the date of the first safety-related weld made by Operations.

All criteria have been traced back to the date of the first safety-related weld made by Operations.

All criteria have been traced back to the date of the first safety-related weld made by Operations.

All criteria have been traced back to the date of the first safety-related weld made by Operations.

All criteria have been traced back to the date of the first safety-related weld made by Operations.

All criteria have been traced back to the date of the first safety-related weld made by Operations.

All criteria have been traced back to the date of the first safety-related weld made by Operations.

All criteria have been traced back to the date of the first safety-related weld made by Operations.

All criteria have been traced back to the date of the first safety-related weld made by Operations.

Criteria

1 . 3.9.2
2. 6.7.3
3. 6.7.4
4. 6.7.5
5. 6.7.6
6. 8.15.2
7. 8.15.3
8. 9.25.2
9. 9.25.3

10. 10.17.2
11, 10.17.3

C-12

C-13

QNP-1

QNP-2

QNP-3

QNP-4

QNP-5

QNP-6

QNP-7

QNP-8

QNP-9

QNP-10



Table 9. Code/Standard Checklists Results: Operations

CNP-I All criteria have been traced back to the date of the first safety-related weld made by Operations.

CNP-2 All criteria have been traced back to the date of the first safety-related weld made by Operations.

CNP-3 All criteria have been traced back to the date of the first safety-related weld made by Operations.

CNP-4 All criteria have been traced back to the date of the first safety-related weld made by Operations.

CNP-5 All criteria have been traced back to the date of the first safety-related weld made by Operations.

CNP-6 All criteria have been traced back to the date of the first safety-related weld made by Operations.

CNP-7 All criteria have been traced back to the date of the first safety-related weld made by Operations.

CNP-8 All criteria have been traced back to the date of the first safety-related weld made by Operations.

CNP-9 All criteria have been traced back to the date of the first safety-related weld made by Operations.

CNP-10 All criteria have been traced back to the date of the first safety-related weld made by Operations.

CNP- 11 All criteria except the eleven listed below from AWS D1. 1 are in the present program and have been
traced back to the date of the first safety-related weld made by Operations. These eleven criteria were
found to have never been incorporated into the program.

AWS DI.1

Criteria Subject

1. 3.9.2 Alternate or Lower Heat Treatment Temperature
2. 6.7.3 Radiographic Testing
3. 6.7.4 Ultrasonic Testing
4. 6.7.5 Magnetic Particle Testing
5. 6.7.6 Dye Penetrant Testing
6. 8.15.2 NDE of Welds Except UT
7. 8.15.3 Ultrasonic Testing
8. 9.25.2 NDE of Welds Except UT
9. 9.25.3 Ultrasonic Testing

10. 10.17.2 NDE of Welds Except UT
11. 10.17.3 Ultrasonic Testing

CNP-12 All criteria have been traced back to the date of the first safety-related weld made by Operations.

CNP-13 All criteria have been traced back to the date of the first safety-related weld made by Operations.

CNP-14 All criteria have been traced back to the date of the first safety-related weld made by Operations.



Table 10. Criteria not incorporated at time of first safety-related weld from Quality!
Regulatory Guide Checklists: Construction

First Date Found
Criteria Subject Addressed at WBNP Comments

ANSI N45.2

2 Quality Assurance Program 5/28/74 -_a

3 Organization 5/28/74 __b

13 Control of Measuring and Test Equipment 12/23/74 __C

15 Inspection, Test and Operating Status 2/20/76 _

18 Quality Assurance Records 6/10/75 __d

ANSI N45.2.2

2.5 Measuring and Test Equipment 12/23/74 -C
8.0 Records 6/10/75 __d

ANSI N45.2.5

2.5 Measuring and Test Equipment 12/23/74 -

8.0 Records 6/10/75 __d

ANSI N45.2.8

8.0 Records 6/10/75 __d

ANSI N45.2.9

2 General Requirements 6/10/75 __d

2.1 QA Record System 6/10/75 _d

2.2 Categories 6/10/75 __d

3.2 Records Administration 6/10/75 __d

4 Receipt of Record 6/10/75 _d
5 Storage, Preservation, and Safekeeping 6/10/75 _d
6 Retrieval 6/10/75 __d

7 Disposition 6/10/75 __d

a. Covered in QAPP-2 (Quality Assurance Program); OEDC-QAP-2.0 (May 28, 1974) also covered this criterion.
Prior to May 28, 1974, this criterion was covered in quality assurance and quality control procedures prepared
by Watts Bar. This was established by TVA in R. B. Kelly letter No. L16860618802, June 19, 1986. WEP has
not been able to locate a copy of these procedures.

b. Covered in QAPP-1 (Organization); OEDC-QAP-1 .0 (May 28, 1974) also covered this criterion. Prior to
May 28, 1974, this criterion was covered in quality assurance and quality control procedures prepared by Watts
Bar. This was established by TVA in R. B. Kelly letter No. L16860618802, June 19, 1986. WEP has not been
able to locate a copy of these procedures.

c. Covered in QAPP-12 (Control of Measuring and Test Equipment); DEC-QCP-1 .12 (December 23, 1974) also
covered these criteria. Prior to December 23, 1974, these criteria were covered in quality assurance and quality
control procedures prepared by Watts Bar. This was established by TVA in R. B. Kelly letter No. L 16860618802,
June 19, 1986. WEP has not been able to locate a copy of these procedures.

d. Covered in QAPP-17 (Quality Assurance Records), June 10, 1975. Prior to June 10, 1975, these criteria were
covered in quality assurance and quality control procedures prepared by Watts Bar. This was established by TVA
in R. B. Kelly letter No. L16860618802, June 19, 1986. WEP has not been able to locate a copy of these
procedures.

e. Covered in QAPP-14 (Inspection, Test, and Operation Status); DEC-QAP-14.01 (February 20, 1976) also
covered in this criterion. Prior to February 20, 1976, this criterion was covered in quality assurance and quality
control procedures prepared by Watts Bar. This was established by TVA in R. B. Kelly letter No. L16860618802,
June 19, 1986. WEP has not been able to locate a copy of these procedures.



Table 11. Criteria not incorporated at time of first safety-related weld from Code!
Standard Checklists: Construction

First Date
Criteria Subject Addresed at WBNP Comments

AWS D1.1

3.9.2 Alternate or lower heat treatment temperature 03/22/79 -
6.7.3 Radiographic testing 07/27/78 _

6.7.4 Ultrasonic testing 02/15/80 _

6.7.5 Magnetic particle testing 05/13/77 -C

6.7.6 Dye penetrant testing 05/04/76 -C

8.15.2 NDE of welds except UT 07/27/78 _

8.15.3 UT of welds 02/15/80 _

9.25.2 NDE of welds except UT 07/27/78 _

9.25.3 UT of welds 02/15/80 _

10.17.2 NDE of welds except UT 07/27/78 _

10. 17.3 UT of welds 02/15/80 _b

ASME III

NB-2545 MT examination of base metal 09/22/78 -
NB-2546 LP examination of base metal 09/07/78 _
NB-4130 Elimination and repair of defects 08/04/78 _

NB-413 1 Elimination and repair of defects in base material -08/04/78 _

NB-4 132 Documentation of repair welds in base material 08/04/78 _

NB-4214 Minimum thickness of fabricated material 08/04/78 _

NB-5 130 Examination of weld edge preparation 03/21/79 _
NB-5330 Ultrasonic acceptance standards 01/22/75 _

NC-4 130 Elimination and repair of defects in base material 08/04/78 _

ND-4130 Elimination and repair of defects in base material 08/04/78 _

NE413 1 Rules governing elimination and repair 08/04/78 _

NE-42 14 Minimum thickness of fabricated materials 08/04/78 _

NE-5330 Ultrasonic acceptance standards 0 1/22/75 _

a. Prior to March 29, 1979, this criterion was not addressed in Watts Bar procedures. Per telephone conversation
with TVA (John White), it was established that this criterion had not been used at Watts Bar prior to 3-22-79.
This position was confirmed by TVA in L. E. Martin letter No. T25860618833, June 18, 1986.

b. TVA letter from John White, dated March 13, 1986, established that prior to July 27, 1978, for RT and Feb-
ruary 15, 1980, for UT, Watts Bar did not perform RT or UT on structural welds. This position was confirmed
by TVA in L. E. Martin letter No. T25860618833, June 18, 1986.

c. TVA letter from John White, dated May 8. 1986. established that prior to May 13. 1977. for MT and
May 4, 1976, for PT, Watts Bar did not perform MT or PT on AWS welds. It also stated that if MT or PT
had been required an ASME Section III procedure would have been used. This position was confirmed by TVA
in L. E. Martin letter No. T25860618833, June 18, 1986.

d. TVA letter from John White, March 21, 1986, established that prior to August 4, 1978, repair to base material
surface defects, when required, was addressed in nonconformance reports (NCRs) on an as-needed basis. This
position was confirmed by TVA in L. E. Martin letter No. T25860618833, June 18, 1986.

e. TVA letter from John White, March 21, 1986, established that prior to March-21, 1979, examination of weld
edge preparation, when required, was addressed by Engineering on applicable drawings. This position was con-
firmed by TVA in L. E. Martin letter No. T25860618833, June 18, 1986.



Table 11. (Continued)

f. TVA letter from John White, March 21, 1986, established that prior to September 7, 1978, LP examination
of base metal repairs, when required, was addressed in nonconformance reports (NCRs) on an as-needed basis.
This position was confirmed by TVA in to L. E. Martin letter No. T25860618833, June 18, 1986.

g. TVA letter from John White, March 21, 1986, established that prior to September 22, 1978, MT examination
of base metal repairs, when required, was addressed in nonconformance reports (NCRs) on an as-needed basis.
This position was confirmed by TVA in to L. E. Martin letter No. T25860618833, June 18, 1986.

h. TVA response, May 8, 1986, to WEP (Paul O'Leary) request dated April 23, 1986, by John White estab-
lished that prior to January 22, 1975, UT was not performed at Watts Bar. This position was confirmed by TVA
in L. E. Martin letter No. T25860618833, June 18, 1986.

Table 12. Criteria not incorporated at time of first safety-related weld from Code!
Standard Checklists: Operations

Subject

AWS D1.1

Alternate or Lower Heat Treatment Temperature
Radiographic Testing
Ultrasonic Testing
Magnetic Particle Testing
Dye Penetrant Testing
NDE of Welds Except UT
UT of Welds
NDE of Welds Except UT
UT of Welds
NDE of Welds Except UT
UT of Welds

First Date Found
Addressed at WBNP

Not Addressed
Not Addressed
Not Addressed
Not Addressed
Not Addressed
Not Addressed
Not Addressed
Not Addressed
Not Addressed
Not Addressed
Not Addressed

a. TVA letter from Gary Pitzl, May 2, 1986, established that Nuclear Power (Operations) has not had a need
to address any of these criteria for activities performed at Watts Bar. It also established that if a need does arise
provisions are in the Operations program to incorporate the required process specification from G-29. This posi-
tion was confirmed by TVA in a L. E. Martin letter No. T25860618833, June 18, 1986.

Criteria

3.9.2
6.7.3
6.7.4
6.7.5
6.7.6
8.15.2
8.15.3
9.25.2
9.25.3
10.17.2
10.17.3

Comments
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APPENDIX A
QUALITY/ REG ULATORY GUIDE CHECKLISTS: CONSTRUCTION
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Checklist Q-1

Checklist Q-2

Checklist Q-3
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Requirements ........................................................ A-4

Regulatory Guide 1.28 and ANSI N45 .2, Quality Assurance Program Requirements
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Regulatory Guide 1.31, Control of Ferrite Content in Stainless Steel Weld Metal .. A-6
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Checklist Q-1
QUALITY/REGULATORY GUIDE REQUIREMENTS

ASME SECTION III 1971 THROUGH S73
QUALITY ASSURANCE PROGRAM REQUIREMENTS

NOTE: Quality assurance manual is OEDC QA Manual for ASME Section III Nuclear Power Plant Components
(NCM) Revision 43.

Criteria

NA-4 111

NA-4120

NA-4210

NA-4220

NA-4221

NA-4320

NA-4410

NA-4420

NA-4430

Title/Subject

Establishment of quality assurance program

Evaluation of the program

Authority and responsibility of quality
assurance personnel

Qualification of personnel

Personnel records

Categories of specific responsibilities

Design control

Quality control procedure

Document control

NA-4442.1 Establishment and maintenance of identification
and control measures

NA-4451 Establishment of fabrication control measures

NA-4452 Process control checklist

NA-4460 Handling, storage, shipping and presentation

NA-4510 Establishment of examinations and tests

NA-4520 Hold points

NA-4530 Checklists of examinations tests and inspections

NA-4540 Examination or process status

NA-4550 Nonconforming material parts or components

NA-4600 Calibration of measurement and test equipment

NA-4920 Maintenance and access to QA records

NA-4930 Content of records

TVA Document

NCM 1.1 (R14)
NCM 5.1 (R23)

NCM 1.7 (R16)
NCM 11.1 (R17)

NCM 1.5.0 (R19)

NCM 1.9 (R9)

NCM 9.1 (R19)

NCM 1.5.0 (R19)
NCM 11.1 (R17)

NCM 2.3 (R12)
NCM 2.4 (Rll)

NCM 1.5.0 (R19)

NCM 2.3 (R12)
NCM 2.4 (R11)

NCM 3.7 (R15)
NCM 5.1 (R23)

NCM 4.1 (R22)
NCM 5.1 (R23)
NCM 8.1 (R16)

NCM 4.1 (R22)

NCM 3.6 (R18)
NCM 3.7 (R15)

NCM 4.1 (R22)
NCM 6.1 (R22)

NCM 4.1 (R22)

NCM 4.1 (R22)

NCM 4.1 (R22)

NCM 10.2 (R23)

NCM 7.1 (R18)

NCM 9.1 (R19)

NCM 9.1 (R19)

Compliance

Yes No

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X



Checklist Q-2
QUALITY/REGULATORY GUIDE REQUIREMENTS

REGULATORY GUIDE 1.28 REV. 0 (SAFETY GUIDE 28/6-7-72) Et ANSI N45.2-1971
QUALITY ASSURANCE PROGRAM REQUIREMENTS FOR NUCLEAR POWER PLANTS

NOTE: Regulatory Guide 1.28 endorses ANSI N45.2-1971 without any additions or exceptions.

The following criteria are from ANSI N45.2-1971 to meet the criteria of 10 CFR 50 Appendix B.

Title/Subject

Quality assurance program

Organization

Instruction, procedure and drawings

Document control

Identification and control of materials,
parts, and components

TVA Document

QAPP 2 (R8)

QAPP 1 (R5)

QAPP 5 (R5)

QAPP 6 (R4)

QAPP 8 (R3)

Compliance

Yes No

X

X

X

X

X

10 Control of special processes QAPP 9 (R2) X

11 Inspection QAPP 10 (R3) Xa

13 Control of measuring and test equipment QAPP 12 (R2) X

14 Handling, storage and shipping QAPP 13 (R2) X

15 Inspection, test and operating status QAPP 14 (R5) X

16 Nonconforming items QAPP 15 (R5) X

18 Quality assurance records QAPP 17 (R3) X

a. QAPP 10 (R3) does not address "Hold Points," but the Watts Bar Quality Control Instruction (QCI-4.03)
does. Also, QAPP 10 (R2) addresses "Hold Points"; it appears this aspect of the document was removed in
the rewrite of Rev. 2 for the incorporation into QAPP 5, but this incorporation was not made.

Criteria

2

3

6

7

9



Checklist Q-3
QUALITY/ REGULATORY GUIDE REQUIREMENTS

REGULATORY GUIDE 1.31, REV. 3, APRIL 1978
CONTROL OF FERRITE CONTENT IN STAINLESS STEEL WELD METAL

NOTE: Regulatory Guide 1.31 supplements the ASME code requirements to ensure control of delta ferrite in
welds in austenitic stainless steel core support structures and Class 1 and 2 components.

Compliance

Criteria Title/Subject

1.0 Verification of delta ferrite of filler materials

2.0 Ferrite measurement

3.0 Instrumentation

4.0 Acceptability of test results

5.0 Quality assurance

TVA Documenta

PF-1015 (R7) Para 2.0
and 2.2

PF-1015 (R7)
Para 2.2.1 and 2.2.3

PF-1015 (R7)
Para 2.2.3

PF-1015 (R7) Para 4.0

PF-1015 (R7) Para 5.0

a. PF-1015 is the Purchase Specification for stainless steel filler material.

Yes No



Checklist Q-4
QUALITY/REGULATORY GUIDE REQUIREMENTS

REGULATORY GUIDE 1.38 REV. 2 MAY 1977-ANSI N45.2.2-1972
PACKAGING, SHIPPING, RECEIVING, STORAGE AND HANDLING OF ITEMS

FOR NUCLEAR POWER PLANTS

NOTE: Reg. Guide 1.38 supplements or modifies the requirements of ANSI N45.2.2 as identified in the following.

" Standards referenced by N45.2.2 are subject to independent acceptance by the NRC.

" Bags containing desiccants shall not be produced from materials containing fluorides, chlorides, sulfur,
lead, zinc, copper or mercury.

" The standard applies to the operational phase of the plant.

* In shipping, carriers are exempt from NRC regulations for transport.

* Changes should to shall in (1) (a)

* Use of tapes produced from elements containing halogens, sulphur, mercury, etc., is restricted.

* Tapes are allowed to be colored to contrast with the material.

The following criteria are from ANSI N45.2.2-1972.

Title/Subject

Responsibility

Results

Personnel qualification

Measuring and test equipment

Methods of preservation

Caps, plugs, tapes and adhesives

Marking

Identification and marking

Control of items in storage

Removal of items from storage

Records

TVA Document

QAPP 13 (R2)

QAPP 13 (R2)

QAPP 10 (R3) QAP 2.2 (R5)

QAPP 12 (R2)

QAPP 13 (R2)

QCP 1.36 (R9)
P.S.4.M.I.1 (R9)

QAPP 8 (R2)

QAPP 8 (R2)

QAPP 8 (R2)

QAPP 8 (R2)

QAPP 17 (R3)

Compliance

Yes No

X

X

X

X

X

X

X

X

X

X

X

Criteria

1.3

2.3

2.4

2.5

3.4

3.5

3.9

4.4

6.4

6.5

8.0



Checklist Q-5
QUALITY/REGULATORY GUIDE REQUIREMENTS

REGULATORY GUIDE 1.44, REV. 0, MAY 1973
CONTROL OF THE USE OF SENSITIZED STAINLESS STEEL

Unstabilized, austenitic stainless steel of the AISI Type 3XX series used for components that are part of (1) the
reactor coolant pressure boundary, (2) systems required for reactor shutdown, (3) systems required for emer-
gency core coolant, and (4) reactor vessel internals that are relied upon to permit adequate core cooling for any
mode of normal operation or under credible postulated accident conditions should meet the following criteria:

Compliance

Criteria

Cleaning

Solution heat
treat

Verification

Material subjected
to 8000-1500°F
subsequent to
solution HT

Exceptions

Title/Subject

(1) Material should be suitably cleaned
and protected against contaminants
capable of causing stress corrosion
cracking

(2) Material from which components
and systems are fabricated should be
solution heat treated to produce a
nonsensitized condition

(3) Non-sensitization of material should
be verified using ASTM A262-70
"Recommended Practices for
Detecting Susceptibility to Inter-
granular Attack in Stainless Steel"
practice A or E or another method
to show nonsensitization

(4) Material subjected to sensitizing
temperature, subsequent to solution
heat treating per subparagraph C.2
and in accordance with subpara-
graph C.3, L grade material should
not have carbon content greater than
0.03%

(a) Material exposed to reactor
coolant with controlled concen-
tration of less than 0.01 ppm
dissolved 02 at temperatures
above 200'F during normal
operations

(b) Material in form of casting or
weld metal with ferrite content
of at least 5 %

TVA Document

P.S.4.M.1.1 (R9)
Para 3.1.1
(see footnote a)

FSAR
Para 5.2.5.2
(see footnote b)

FSAR
Para 5 .2.5. 3 b

FSAR
Para 5 .2.5. 5 b

FSAR
Para 5 .7.5. 5 b

FSAR
Para 5 .2.5. 7 b

Yes No



Checklist Q-5
QUALITY/ REGULATORY GUIDE REQUIREMENTS

REGULATORY GUIDE 1.44, REV. 0, MAY 1973
CONTROL OF THE USE OF SENSITIZED STAINLESS STEEL (continued)

Criteria

Exceptions
(continued)

Material subjected
to 8000 -1500OF
during HT or
processing other
than welding

Welding

Title/Subject

(c) Piping is solution annealed,
exposed to temperature in range
of 800-1500'F and has been
limited to welding operation,
sufficiently small diameter in
event of postulated failure the
reactor can be shut down and
cooled in orderly manner pro-
vided makeup is provided by
reactor coolant makeup system
only

(5) Retest is not required for:
(a) Cast of weld metal with ferrite

content of 5 % or more or,

(b) Carbon content of 0. 03 % or
less

(c) Material exposed to special pro-
cessing provided the processing
is properly controlled to
develop uniform product and
adequate documentation exists

(6) Welding practices and, if necessary,
material composition should be con-
trolled to avoid excessive sensitiza-
tion of base metal HAZ.

TVA Document

FSAR
Para 5 .2 .5 .5

Compliance

Yes No

FSAR
Para 5 .2 .5 .7 b

FSAR
Para 5 .2 .5 .6 b

FSAR
Para 5 .2 .5 .7 b

P. S. 1.M. 1.2 (R4)
Para.8 .0a

a. Noted from WBNP Safety Evaluation Report, Paragraph 5.2.3:

The controls imposed upon austenitic stainless steel are either in accordance with Regulatory Guides 1.31, and
1.44, or, if they are not in accordance with these Regulatory Guides, the positions and actions taken have previously
been accepted by the NRC.

The material selection, fabrication practices, examination procedures, and protection procedures performed pro-
vide reasonable assurance that the austenitic stainless steel in the reactor coolant pressure boundary will be in
a metallurgical condition which precludes susceptibility to stress corrosion cracking during service.

b. Items (2), (3), (4), and (5) are~engineering functions that are performed at locations other than the fabrication
site at Watts Bar Unit 1. Therefore, these criteria have been included in this checklist for information only.



Checklist Q-6
QUALITY/ REGULATORY GUIDE REQUIREMENTS

REGULATORY GUIDE 1.50, REV. 0, MAY 1973
CONTROL OF PREHEAT TEMPERATURE FOR WELDING OF LOW-ALLOY STEELS

Regulatory Guide 1.50-Regulatory position is that weld fabrication for low alloy steel components should com-
ply with the fabrication requirements specified in Section III and Section IX of ASME code supplemented by
the following criteria.

Compliance

Criteria

(1) WPS

(2) Production
Welds

(3) Production
Welds

(4) Requirement
of 1, 2, and 3
not met

Title/Subject

(a) Specify minimum preheat and
maximum interpass temperature

(b) WPS be qualified at minimum preheat
temperature

Preheat temperature maintained until
PWHT has been performed

Should be monitored to verify limits on
preheat and interpass temperature are
maintained

TVA Document

P. S. 1.M.1. 2 (R4)
Para 3.0
(see footnote a)

Yes No

P. S. 1.M. 1.2 (R4)
Para 9.0a'

If 1, 2, and 3 not met, weld subject to b

rejection. Soundness of weld may be
verified by acceptable examination
procedure

a. Noted from WBNP Safety Evaluation Report SER Para 5.2.3: The controls imposed on welding preheat
temperatures are not in total conformance with the recommendations of Regulatory Guide 1.50, "Control of Preheat
Temperature for Welding Low Alloy Steels." However, the acceptance of WCAP-8577 by the NRC allows an
alternative to regulatory position 2, which was followed. The applicant also did not meet regulatory position 1Lb,
which requires that weld procedure qualifications be performed at the minimum preheat temperature. The NRC
agrees that qualification within the range of preheat temperature allowed by ASME Code is acceptable because
it is not possible to control the temperature of a welding qualification plate to a given temperature with no tolerances.
Accordingly, it is the NRC position that the controls imposed provide reasonable assurance that cracking of com-
ponents made from low alloy steels will not occur during fabrication and minimize the possibility of subsequent
cracking as a result of hydrogen being retained in the weldment.

b. TVA has noted an exception to this item in their commitments to the NRC.

A-10



Checklist Q-7
QUALITY/REGULATORY GUIDE REQUIREMENTS

REGULATORY GUIDE 1.58 REV. 1 SEPTEMBER 1980 AND ANSI N45.2.6-1978
QUALIFICATION OF INSPECTION, EXAMINATION, AND TESTING PERSONNEL

FOR NUCLEAR POWER PLANTS

For requirements for welding and nondestructive examination personnel, see Checklist C-8 ASNT SNT-TC-1A
1975, NDE Personnel Qualification. QTPM = Quality Training Program Manual.

NOTE: Reg. Guide 1.58 supplements or modifies the requirements of ANSI N45.2.6-1978 as identified in the
following:

* Personnel who perform inspection, examination, or testing in accordance with SNT-TC-lA are not
intended to be covered by N45.2.6.

* Other documents referenced by N45.2.6 are subject to independent acceptance by the NRC.

* Personnel performing preoperational testing, or survey party chiefs, are not within the scope of RG 1.58
Rev 1.

The following criteria are from ANSI N45.2.6-1978.

Criteria Title/Subject TVA Documer

1.3 Responsibility QTPM III (R4) Sect

2.1.1 Indoctrination QTPM 111-1 (R3) Pa

2.1.2 Training QTPM 111-1 (R3) Pa

2.2 Determination of initial capability QTPM 111-1 (R3) Pa

2.3 Evaluation of performance QTPM III-1 (R3) Pa

2.4 Written certification of qualification QTPM 111-1 (R3) Pa

2.5 Physical QTPM 111-1 (R3) Pa

3.1 Qualifications General QTPM 111-1 (R3) Pa

3.5 Education & Experience QTPM 111-1 (R3) Pa

4.0 Performance QTPM III-1 (R3) Pa

5 Records QTPM III-1 (R3) Pa

a. TVA has noted an exception to this item in their commitments to the NRC.

It

ion 1

ara.2.1

ara.2.1

ara.2.2

Lra.2.4

ara.2.2

Lra 2.2

ira 2.2

Lra 2.2

ara 2.1

Lra 6.0

Compliance

Yes No

X

X

X

X

X

Xa

X

Xa

X

X

X

A-11



Checklist Q-8
QUALITY/REGULATORY GUIDE REQUIREMENTS

REGULATORY GUIDE 1.71 REV. 0 DECEMBER 1973
WELDER QUALIFICATION FOR AREAS OF LIMITED ACCESSIBILITY

The scope of the Regulatory Guide is applicable when fabricating or repair welding on wrought low-alloy and
high alloy steels, nickel base alloys, static and centrifugal castings and bimetallic joints.

NOTE: Reg. Guide 1.71 supplements ASME Section IX-71 Para. Q-3(c) Special Positions.

Title/Subject

When physical conditions restrict welders access
to a production weld to less than 12 to 14 in. in
any direction from weld joint, special perform-
ance qualification is required using simulated
access conditions

Requalification is required when significantly
different restricted accessibility conditions occur

Requalification is required when any of the
essential welding variables listed in Section IX
are changed

Production welding should be monitored and
adherence to welding qualification requirements
should be certified

TVA Document

FSAR/Westinghouse
response to
Reg. 1.71 FSAR
(Q&A) 122.5

Compliance

Yes No

P.S.l.M.1.2 (R4)
Para 4.0 and 8.0

QCI-4.03 (R6)
Para. 6.2

a. TVA has noted an exception to this item in their commitments to the NRC.

Criteria

C-1

C-2.a

C-2.b

C-3



Checklist Q-9
QUALITY/REGULATORY GUIDE REQUIREMENTS

REGULATORY GUIDE 1.94 REV. 1, APRIL 1976 & ANSI N45.2.5-1974
SUPPLEMENTARY QUALITY ASSURANCE REQUIREMENTS FOR INSTALLATION,

INSPECTION AND TESTING OF STRUCTURAL CONCRETE AND STRUCTURAL STEEL
DURING THE CONSTRUCTION PHASE OF NUCLEAR POWER PLANTS

NOTE: Reg. Guide 1.94 supplements or modifies the requirements of ANSI N45.2.5-1974 as identified in the
following:

" Standards referenced by N45.2.5 are subject to independent acceptance by the NRC.

" Other regulatory positions on this standard relate to the placement of concrete and do not affect the
TVA WB welding program.

The following criteria are from ANSI N45.2.5-1974.
Compliance

Title/Subject

Responsibility

Results

Personnel qualifications

Measuring & test equipment

Verification of material

Construction processes

Welding

Data analysis and evaluation general

Steel construction test data
evaluation and analysis

Records

TVA Document

QAPP 10 (R3)

QAPP 10 (R3)

QAP 2.2 (R5)
QAP 2.3 (R6)

QAPP 12 (R2)

QAPP 8 (R2)

QAPP 9 (R2)

QAPP 9 (R2)

QAPP 10 (R3)

QAPP 10 (R3)

QAPP 17 (R3)

Criteria

1.3

2.3



Checklist Q-10
QUALITY/REGULATORY GUIDE REQUIREMENTS

REGULATORY GUIDE 1.116 REV. 0 JUNE 1976 & ANSI N45.2.8-1975
SUPPLEMENTARY QUALITY ASSURANCE REQUIREMENTS FOR INSTALLATION,

INSPECTION, AND TESTING OF MECHANICAL EQUIPMENT AND SYSTEMS
FOR THE CONSTRUCTION PHASE OF NUCLEAR POWER PLANTS

NOTE: Reg. Guide 1.116 (RO) endorses ANSI N45.2.8-1975 with provision that the ANSI documents refer-
enced in Section 8 are subject to independent acceptance by the NRC and that N45.2.8 is applicable
to the "Preoperational and initial start up" and the "Operational" phases of the plant.

The following criteria are from ANSI N45.2.8-1975.

Compliance

Criteria Title/Subject TVA Document

Responsibility

Planning

Results

Receiving, storage

Personnel qualifications

Measuring and test

Prerequisities

QAPP 2 (R8)

QAPP 9 (R2)
QAPP 10 (R3)

QAPP 10 (R3)

QAPP 13 (R2)

QAPP 10 (R3)

QAPP 12 (R2)

QAPP 10 (R3)

Pre-installation Verification

Identification

Processes and procedures

Physical condition

Site conditions

QAPP 8 (R2)

QAPP 9 (R2)

QAPP 13 (R2)
QAPP 15 (R5)

WBNP-QCP-1.36 (R9)

Control During Installation Process

General

Process and procedure control

Examination

Inspection

Records

QAPP 9 (R2)

QAPP 9 (R2)

QAPP 10 (R3)

QAPP 10 (R3)

QAPP 17 (R3)

A-14



Checklist Q- 11
QUALITY/REGULATORY GUIDE REQUIREMENTS

ASME SECTION III 1971 Edition w/Summer 1973 Addenda and
N45.2.9-1974 and Regulatory Guide 1.88, Rev. 2, October 1976

QUALITY ASSURANCE RECORD REQUIREMENTS

Title/Subject

Maintenance and access

Retention of records

TVA Document

QAPP

QAPP

17 (R3) All

17 (R3) Para 5.0

N45.2.9

2 General requirements QAPP 17 (R3) All X

2.1 QA record system QAPP 17 (R3) Para 1.0 X

2.2 Categories QAPP 17 (R3) Para 5.1 and 5.2 X

3.2 Records administration QAPP 17 (R3) Para 6 and 7 X

4 Receipt of records QAP 17.1 (R11) Para 7.3 X

5 Storage, preservation, and safekeeping QAP 17.1 (R 11) Para 7.5 Xa

6 Retrieval QAP 17.1 (R11) Para 7.5 X

7 Disposition QAP 17.1 (R11) Para 7.7 X

a. TVA has noted an exception to this item in their commitments to the NRC.

A-15

Criteria

ASME

NA-4920

NA-4930

Compliance

Yes No
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Checklist C-1
CODE/STANDARD REQUIREMENTS

FILLER METAL CONTROL

Criteria

ANSI N45.2

14

ANSI N45.2.2

6.1.1

6.1.2

6.2.1

6.3

6.4

6.5

ASME Section II

NB-2440
NB-4411

NB-2152

NB-4122

AWS D1.1

4.1.3

4.9.2

4.18.1.1

B31.1

B31.5

Title/Subject

Measures established to control storage

Storage conditions

Level of storage welding Level B

Access to storage shall be controlled

Storage methods

Control of items

Removal of items

Minimize absorption of moisture by
flux cored, and coated electrodes

Maintain identification

Material identification

Protected or stored so characteristics
are not affected

Electrodes for manual shielded
metal-arc welding

Electrodes shall be dry and in suitable
condition-GMAW, FCAW

Issue and storage not addressed in code.

Issue and storage not addressed in code.

TVA Document

QCI-1.36 (R12)
Para 1.1

QCI-1.36 (R12)
Para 6.1

QCI-1.36 (R12)
Para 6.1 and 6.2

QCI-1.36 (R12)
Para 6. 1. 1

QCI-1.36 (R12)
Para 6.1

QCI-1.36 (R12)
Para 6.1

QCI-1.36 (R12)
Para 6.4.1

QCI-1.36 (R12)
Para 6.4.2

QCI-1.36 (R12)
Para 6.3.2

QCI-4.01 (R5)
Para 6.2 and 6.5

QCI-4.01 (R5)
Para 6.2

QCI-4.01 (R5)
Para 6.3

QCI-4.01 (R5)
Para 6.2

Compliance

Yes No

X

X

X

X

X

X

X

X

X

X

X

X

X



Checklist C-2
CODE/STANDARD REQUIREMENTS

WELDER QUALIFICATION AWS D1.1-Rev. 2-74

Criteria

5.15

5.16.1

5.16.1.3

5.16.2

5.16.2.3

5.16.3

5.16.4

5.17

5.17.1

Title/Subject

General

Groove weld plate

Fillet weld plate

Pipe groove

Pipe groove

Thickness range qualified plate

Thickness range qualified pipe

Limitation of variables

Limitation of variables

5.17.1.1 Qualification to steel listed in code
qualified for all listed

5.17.1.2 Qualification to each process

5.17.1.3 Identification of electrodes welder
qualified for

5.17.1.4 Electrode and shielding combination

5.17.1.5 Position qualified

5.17.1.6 Change in diameter wall pipe grouping

5.17.1.7 Change in progression

5.18 Groove weld plate qualification test
plate unlimited thickness

5.19 Groove weld plate qualification test
plate limited thickness

5.20 Groove weld qualification test for
butt joints on pipe

5.22 Fillet welds

5.23 Position of test welds

5.24 Base metal

5.25 Welding procedure

5.26 Test specimens, number, type, and
preparation

5.26.1 Type and number shown in Table 5.26.1

TVA Documenta

P.S.1.C.2.2 (RI) Para 1.2

P.S.1.C.2.2 (R1) Para 2.2

P.S.1.C.2.2 (Ri) Para 2.2

P.S.1.C.2.2 (RI) Para 2.2

P.S.1.C.2.2 (RI) Para 2.2

P.S. 1.C.2.2 (R1)
Para 2.2 and 2.4

P.S.1.C.2.2 (R1) Para 2.2

P.S.1.C.2.2 (R1)
Para 2.2 and 2.4

P.S.1.C.2.2 (R1)
Para 2.2 and 2.4

P.S.1.C.2.2 (RI) Para 2.2

P.S.1.C.2.2 (R1)Para 2.4

P.S.1.C.2.2 (RI) Para 2.2

P.S.1.C.2.2 (RI) Para 2.2

P.S.1.C.2.2 (RI) Para 2.2

P.S.1.C.2.2 (RI) Para 2.2

P.S.1.C.2.2 (Ri) Para 2.2

P.S.1.C.2.2 (RI) Para 2.2

P.S.1.C.2.2 (RI) Para 2.2

P.S.1.C.2.2 (R1) Para 2.2

P.S.1.C.2.2 (R1) Para 2.5

P.S.1.C.2.2 (R1) Para 2.5

P.S.1.C.2.2 (RI) Para 2.4

P.S.1.C.2.2 (RI) Para 5.1

P.S.1.C.2.2 (RI) Para 2.2

P.S.1.C.2.2 (Ri) Para 2.2

Compliance



Checklist C-2
CODE/STANDARD REQUIREMENTS

WELDER QUALIFICATION AWS D1.1-Rev. 2-74 (continued)

Title/Subject

Guided bend figure

Fillet weld break and macroetch test

Method of testing

Root-face-side-bend

Fillet weld break test

Macro etch

Radiography test

Test results required

Macroetch test

Radiography test

Visual examination

Root surface

Retest

Period of effectiveness

Records

TVA Documenta

P.S.1.C.2.2 (RI) Para 5.2

P.S.I.C.2.2 (RI)
Para 6.1.1

P.S.1.C.2.2 (R1)
Para 6.1.1 and 6.1.2

P.S.1.C.2.2 (R1)
Para 6.1.1

P.S. 1.C.2.2 (R1)
Para 6.1.1

P.S.1.C.2.2 (R1)
Para 6.1.1

P.S.1.C.2.2 (R1) Para 6.2

P.S.1.C.2.2 (R1)
Para 6.1.2

P.S.1.C.2.2 (R1)
Para 6.1.2

P.S.1.C.2.2 (R1) Para 6.2

P.S. 1.C.2.2 (R1) Para 5.2

P.S.1.C.2.2 (R1) Para 5.2

P.S.1.C.2.2 (R1)
Para 3.0 and 3.1(a), (b)

P.S. 1.C.2.2 (R1) Para 4.0

P.S.1.C.2.2 (R1) Para 2.3

a. TVA at Watts Bar is using QCI-4.02 R7 for welder performance qualifiation. This instruction references G29C
Process Specifications, which would be P.S.1.C.2.2.

Compliance

Yes No

X

X

X

X

Criteria

5.26.2

5.26.4

5.27.1

5.27.2

5.27.3

5.27.4

5.28

5.28.3

5.28.4

5.28.5

5.28.5.5

5.29

5.30

5.31



Checklist C-3
CODE/STANDARD REQUIREMENTS

WELDER QUALIFICATION
ASME SECTION IX 1971 S 73 ADDENDA

Title/Subject

Q-20

(a)

(b)

(c)

(d)

Q-21

(a)

Criteria

General

Determination ability of welder

Test may be terminated

Maintain records of WPS by contractor
used for qualification

Welder shall be assigned identifying letter
or symbol

Qualification of welders and welding
operators

Welders

(1) Mechanical tests

(2) Radiograph

(3) Grooves qualify for fillets

Essential variables

W-1 change in filler Metal F. No.

W-2 change in position

W-3 Progression

W-4 Omission of backing strip

W-5 Addition of backing in gas welding

W-6 Change one process to another

W-7 Omission or addition of consumable
insert

W-8 Omission of gas backing

Test joint

(a) WPS available dimensions of test
material

(b) Plate or pipe

(c) Can substitute carbon steel for other
material

Compliance

Yes NoTVA Documenta

P.S.1.M.2.2 (R3) Para 1.2

P.S.1.M.2.2 (R3) Para 2.4

P.S.I.M.2.2 (R3) Para 2.5

P.S.1.M.2.2 (R3) Para 2.6

P.S.1.M.2.2 (R3) Para 6.2

P.S.1.M.2.2 (R3) Para 6.2

P.S.1.M.2.2 (R3) Para 2.7

P.S.1.M.2.2 (R3) Para 2.2

P.S.1.M.2.2 (R3) Para 2.2

P.S.1.M.2.2 (R3) Para 6.0

P.S.1.M.2.2 (R3) Para 6.0

P.S.1.M.2.2 (R3) Para 6.0

P.S. 1.M.2.2 (R3) Para 6.0

P.S.1.M.2.2 (R3) Para 6.0

P.S.1.M.2.2 (R3) Para 6.0

P.S.1.M.2.2 (R3) Para 6.0

P.S.l.M.2.2 (R3) Para 6.0

P.S.1.M.2.2 (R3) Para 6.0

Q-22

Q-23



Checklist C-3
CODE/STANDARD REQUIREMENTS

WELDER QUALIFICATION
ASME SECTION IX 1971 S 73 ADDENDA (continued)

Criteria

Q-24

Title/Subject

Type and No. of Test specimens

(a) Table Q.24.1, 2 or 3

(1) Qualification on plate with backing
also qualifies for pipe, IG and 2G

(2) Qualification on plate without backing
also qualifies pipe, 1G and 2G

(3) Qualification double welded plate also
double welded pipe 1G and 2G

(4) All other positions pipe qualities for
plate but not vice versa

(b) Type & No. Test per Q-24. 1 and
Figures Q-13 a,b,c

(c) 5G and 6G requires 4 bend
coupons

(d) Manual shielded arc may be
qualified by x-ray

Q-25 Retest

Q-26 Renewal of qualification

TVA Documenta

P.S.1.M.2.2 (R3) Para 6.0
and 7.0

P.S.!,M.2.2 (R3) Para 6.0
and 7.0

P.S.1.M.2.2 (R3) Para 6.0
and 7.0

P.S.1.M.2.2 (R3) Para 6.0
and 7.0

P.S.1.M.2.2 (R3) Para 6.0
and 7.0

P.S.1.M.2.2 (R3) Para 6.0
and 7.0

P.S.1.M.2.2 (R3) Para 6.0
and 7.0

P.S. 1.M.2.2 (R3)
Para 6.0 and 7.0

P.S.1.M.2.2 (R3) Para 3.0

P.S. 1.M.2.2 (R3) Para 4.0

Compliance

Yes No

X

X

X

X

X

X

X

X

X

X

a. TVA at Watts Bar is using QCI-4.02 R7 for welder performance qualification. This instruction references
the G29M Process Specification, which would be P.S.1.M.2.2.



Checklist C-4
CODE/STANDARD REQUIREMENTS

INSPECTION OF WELDING ACTIVITIES
ASME III 1971-S73

Criteriaa

NB-2545

NB-2546

NB-4122

NB-4130

NB-4231.1

NB-4231.2

NB-4232.1

NB-4233

NB-4322

NB-4322.1

NB-4421

NB-4424

NB-4426.2

NB-4427

NB-4435

NB-4452

NB-4453

NB-4622.2

NB-5130

Title/Subject

Magnetic Particle (base metal)

Liquid Penetrant (base metal)

Material identification

Elimination and repair of defects

Tack welds

Temporary attachments and their removal

Fairing of offsets

Alignment requirements when component
surfaces are inaccessible

Maintenance and certification of records

Identification of joints by welder

Backing rings

Surfaces of weld

Thickness of weld reinforcement for
piping

Shape and size of fillets and socket
welds

Welding of temporary or minor
permanent attachments

Elimination of surface defects

Requirements for making repair of welds

Time-temperature recordings

Examination of weld edge preparation
surfaces

TVA Document

QCP-4.13 MTM (R1)
Att. A, Para 10.3

QCP-4.13 PTM (R4)
Att. A, Para 9.3

QCI-4.01 (R5) Para
6.2.1.4 and 6.2.1.5

QCP-4.13 FU&VM (R7)
Att. A, Para 5.0

QCP-4.13 FU&VM (R7)
Att. A, Para A.9

QCI-1.07 (R11)
Att. A, Para 6.4.1.1

QCP-4.13 FU&VM (R7)
Att. A, Para B.2.3

QCP-4.13 FU&VM (R7)
Att. A, Para A.4.1

QCI-4.02 (R7) Para 6.4

QCP-4.13 FU&VM (R7)
Att. A, Para 7.0

QCP-4.13 FU&VM (R7)
Att. A, Para A.3

QCP-4.13 FU&VM (R7)
Att. A, Para B.2

QCP-4.13 FU&VM (R7)
Att. A, Para B.6

QCP-4.13 FU&VM (R7)
Att. A, Para B.7

QCI-1.07 (R11)
Para 6.4.1.1

QCP-4.13 FU&VM (R7)
Att. A, Para 6.0

QCP-4.13 FU&VM (R7)
Att. A, Para 6.3

P.S.2.M.1.1 (R4) Para 6.0

QCP-4.13 FU&VM (R7)
Att. A, Para A.2

Compliance

Yes No

X

X

X

X

X

X

X

X

X

X

X

X

X b

X b

X

X

X

X

X



Checklist C-4
CODE/STANDARD REQUIREMENTS

INSPECTION OF WELDING ACTIVITIES
ASME III 1971-S73 (continued)

Criteriaa Title/Subject

NB-5320 Radiographic acceptance standards

NB-5330 Utrasonic acceptance standards

NB-5340 Magnetic particle acceptance standards

NB-5350 Liquid penetrant acceptance standards

a. NC and ND makes reference to NB for requirements.
those of NB and, therefore, have not been listed.

b. TVA has taken provisions of later code editions.

Compliance

TVA Document Yes No

QCP-4.13 RTM (RI) X
Att. A, Para 13.0

QCP-4.13 UTM (R2) X
Att. A, Para 10.0

QCP-4.13 MTM (RI) x b

Att. A, Para 10.0

QCP-4.13 PTM (R4) X
Att. A, Para 9.0

In addition, NE inspection activities are identical to

B-10



Checklist C-5
CODE/STANDARD REQUIREMENTS

INSPECTION OF WELDING ACTIVITIES
AWS D1.1-Rev 2-74

Criteria

3.2.3

3.3.1

3.3.2

3.3.3

3.3.4

3.3.5

Title/Subject

Visual inspection and repair of plate cut edges

Assembly, fit-up requirements

Partial joint penetration groove weld fit-up

Butt weld alignment

Groove weld joint tolerance

Groove produced by gouging

3.3.7.2 Tack weld requirements

3.6 Weld profile

3.10 Cleaning and protective coatings

4.2 Preheat and interpass temperature
requirements

4.4 Arc strikes

6.1-6.4 General inspection requirements

6.5 Inspection of work and records

TVA Documenta

P.S.1.C.1.2 (R3) Para 6.5

P.S.1.C.1.2 (R3) Para 7.1

P.S.l.C.1.2 (R3) Para 7.3

P.S.1.C.1.2 (R3) Para 7.4

P.S.1.C.1.2 (R3) Para 7.7

P.S.1.C.1.2 (R3)
Para 11.1.7

P.S.1.C.1.2 (R3)
Para 8.1-8.8

QCP-4.13 VTC (R2)
Att. A, Para 6.0

QCP-4.13 VTC (R2)
Att. A, Para 5.0

P.S.1.C.1.2 (R3)
Para 10.0-10.5

QCP-4.13 VTC (R2)
Att. A, Para 5.0

QCI-4.03 (R6) all

QCP-4.13 VTC (R2)
Att. A, Para 7.0

a. QCI-4.03 R6 Paragraph 5.1.1 states that the welding engineering unit shall assign the detailed welding pro-
cedure (DWP). The DWPs reference P.S.1.C.1.2.

Compliance

Yes No

x

x

x

x

x

x

x

x

x

x

x

x

x



Checklist C-6
CODE/STANDARD REQUIREMENTS

INSPECTION OF WELDING ACTIVITIES
B31.1-1973-S73

Criteria

111.3.1

111.4

127.3.1

A. 1

A.2

A.3

A.4

B.

C.

D.

127.4. 1B

127.4.2B

127.4.2C

127.4.2D

D.2

D.3

127.4.4

127.4.5

127.5.1

131.2.3

136.4

TVA DocumentTitle/Subject

Socket weld requirement

Fillet welds

Butt welds

End prepration

Dimensions

Boring end of pipe

Upset of end of pipe

Cleaning

Alignment

Spacing

Environment

Tack welds

Gradual transition of weld

As-welded surfaces

Reinforcement

Undercut

Fillet welds

Seal welds

Qualification general

Minimum preheat

Mandatory examinations
Table 136.4

a. TVA has taken provisions of later code editions.

Compliance

Yes No

X

X a

QCP-4.13 FU&VM (R7) Att. A, Para A.8

QCP-4.13 FU&VM (R7)
Att. A, Para A.8, and B.7

QCP-4.13 FU&VM (R7) Att. A, Para A. 1

QCP-4.13 FU&VM (R7) Att. A, Para A.2

QCP-4.13 FU&VM (R7) Att. A, Para A.2

QCP-4.13 FU&VM (R7) Att. A, Para A.2

QCP-4.13 FU&VM (R7) Att. A, Para A.1

QCP-4.13 FU&VM (R7) Att. A, Para A.4

QCP-4.13 FU&VM (R7) Att. A, Para A.4

P.S.1.M.1.2 (R4) Para 14.1

QCP-4.13 FU&VM (R7) Att. A, Para A.9

QCP-4.13 FU&VM (R7)
Att. A, Para B.2.3

QCP-4.13 FU&VM (R7) Att. A, Para B.2

QCP-4.13 FU&VM (R7) Att. A, Para B.6

QCP-4.13 FU&VM (R7) Att. A, Para B.5

QCP-4.13 FU&VM (R7) Att. A, Para B.7

QCP-4.13 FU&VM (R7)
Att. A, Para B.8.1

P.S.1.M.1.2 (R4) Para 3.1

P.S.1.M.1.2 (R4) Para 9.4 and 9.5

QCP-4.13 FU&VM (R7) all
QCP-4.13 UTM (R2) all
QCP-4.13 MTM (RI) all
QCP-4.13 PTM (R4) all



Checklist C-7
CODE/STANDARD REQUIREMENTS

INSPECTION OF WELDING ACTIVITIES
ANSI B31.5-1966

Criteria

527.3.1
(a)

527.3.1
(b)

527.3.1
(c)

527.3.1
(d)

527.4.2
(b)

527.4.2
(d)(1)

527.4.2
(d)(2)

527.4.4

527.4.5

527.4.6
(C-E)

527.6

527.7

531.2.3

531.3.3

536

Title/Subject

Butt joint end prep

Cleaning

Alignment

Spacing

Tack welds

External surface undercut

Reinforcement

Socket and fillet welds

Seal welds

Weld branch connections

Records-procedures and welder qualifications

Defect repairs

Verification of preheat temperature

Postheat treatment

Inspection

TVA Document

QCP-4.13 FU&VM (R7)
Att. A, Para A.2.

QCP-4.13 FU&VM (R7)
Att. A, Para A. 1

QCP-4.13 FU&VM (R7)
Att. A, Para A.4

QCP-4.13 FU&VM (R7)
Att. A, Para A.4

QCP-4.13 FU&VM (R7)
Att. A, Para A.9

QCP-4.13 FU&VM (R7)
Att. A, Para B.5

QCP-4.13 FU&VM (R7)
Att. A, Para B.6

QCP-4.13 FU&VM (R7)
Att. A, Para B.7

QCP-4.13 FU&VM (R7)
Att. A, Para B.8.1

QCP-4.13 FU&VM (R7)
Att. A, Para B.2, B.4,
and B.7

P.S. 1.M.1.2 (R4)
Para 3.1 and 4.1

QCP-4.13 FU&VM (R7)
Att. A, Para 6.0

P.S.1.M.1.2 (R4) Para 9.4

P.S.1.M.1.2 (R4) Para 10.1

QCP-4.13 FU&VM (R7) all

Compliance

Yes No

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X



Checklist C-8
CODE/STANDARD REQUIREMENTS

ASNT SNT-TC-1A 1975
NDE PERSONNEL QUALIFICATION

TVA Document

Compliance

Yes No

Levels of qualification

Three levels of qualification

Written practice established

Guidelines

Describe responsibilities of each level

Personnel shall have sufficient
education, etc.

Level III candidate shall satisfy 6.3.1
criteria

Sufficient organized training

Sufficient examinations

Administer examination

Physical examination

General examination

Specific examination

Practical examination

Level III examination

Examination grading

Composite grade

Weight factors

Passing grade

Re-examination

Certification practices

Certification based on demonstration

Copies shall be maintained

Qualification records shall be
maintained

Recertification criteria

Interruption of service

Termination of employee certification

QTP 111-2 (R2) Para 2.1

QTP 111-2 (R2) Para 2.1

QTP 111-2 (R2) all

QTP 111-2 (R2)
Sections 3, 4, and 5

QTP 111-2 (R2) Para 2.1

QTP 111-2 (R2)
Para 2.2.A, 2.2B, and 3

QTP 111-2 (R2) Para 2.1.A

QTP 111-2 (R2) sec 3

QTP 111-2 (R2) sec 4

QTP 111-2 (R2)
Para 4.A.2, 4.A.3, and 4.A.4

QTP 111-2 (R2) Para 2.2.C

QTP 111-2 (R2) Para 4.B. 1

QTP 111-2 (R2) Para 4.B.2

QTP 111-2 (R2) Para 4.B.3

QTP 111-2 (R2) Para 2.1.A.3

QTP 111-2 (R2) Para 4.A

QTP 111-2 (R2) Para 4.A. 1

QTP 111-2 (R2) Para 4.A. 1

QTP 111-2 (R2) Para 4.A. 1

QTP 111-2 (R2) Para 4.D

QTP 111-2 (R2) all

QTP 111-2 (R2) Para 5.A

QTP 111-2 (R2) Para 9.0

QTP 111-2 (R2) Para 9.0

QTP 111-2 (R2) Para 7.0

QTP 111-2 (R2) Para 6.A.2

QTP 111-2 (R2) Para 5.D

Criteria Title/Subject

5.3

6.1 and
6.2

6.3

7.1

7.3

8.2

8.2.a

8.2.b

8.2.c

8.2.d

8.4

8.6.1

8.6.2

8.6.3

8.6.4

8.7

9.2

9.3

9.6

9.6.1

9.7.1

9.7.3

10.1



Checklist C-9
CODE/STANDARD REQUIREMENTS

ASSIGNMENT AND DOCUMENTATION OF WELDERS

Compliance

Criteria

ASME
Section III
NB 4321

ASME
Section III
NB 4322.1

ANSI B31.1
127.5.1

ANSI B31.1
127.6

AWS D1.1-74
5.3

USASI (ANSI)
B31.5-66
527.5.1

USASI (ANSI)
B31.5-66
527.6

Title/Subject

Performance qualification in accordance with
ASME Section IX

Identification to joint by welder or welder
operator

Performance qualification in accordance with
ASME Section IX

Welding performed identified by welder symbol

Performance qualification in accordance with
Part III of this code

Performance qualification with ASME
Section IX

Welding performed identified by welder symbol

TVA Document

P.S.1.M.1.2 (R4)
Para 4.0

P.S.3.M.5.1 (R6)
Para 7.0

P.S.1.M.1.2 (R4)
Para 4.0

P.S.3.M.5.1 (R6)
Para 7.0

P.S.1.C.1.2 (R3)
Para 5.15

P.S.1.M.1.2 (R4)
Para 4.0

P.S.3.M.5.1 (R6)
Para 7.0

B-15



Checklist C-1O
CODE/STANDARD REQUIREMENTS

ASME SECTION III 1971 EDITION THROUGH SUMMER 1973 ADDENDA
(1974 EDITION FOR HEAT TREATMENT)

Criteriaa

NB-2545

NB-2546

Title/Subject

Magnetic Particle (base metal)

Liquid Penetrant (base metal)

NB-4122 Materials identification

NB-4125 Testing of welding and brazing
materials

NB-4131 Rules governing elimination
and repair of defects

NB-4132 Documentation of repair welds
of base materials

NB-42 11.1 Preheating before thermal cutting

NB-4214 Minimum thickness of fabricated
materials

NB-4231.1 Tack welds

NB-4231.2 Temporary attachments and
their removal

NB-4232.1 Fairing of offsets

NB-4233 Alignment requirements when
component surfaces are
inaccessible

NB-4311 Types of welding processes
permitted

NB-4321 Required qualification

NB-4322

NB-4322.1

NB-4323

NB-4411

NB-4412

NB-4421

Maintenance and certification
of records

Identification of joints by welder

Welding prior to qualification

Identification, storage and
handling of welding materials

Cleanliness and protection of
welding surfaces

Backing rings

TVA Document

QCP-4.13 MTM (RI)
Att. A, Para 10.3

QCP-4.13 PTM (R4)
Att. A, Para. 9.3

P.S.1.M.3.1 (R7) Para 3.0

P.S.1.M.1.2 (R4) Para 6.0

P.S.4.M.5.1 (R3) Para all

P.S.4.M.5.1 (R3) Para 6.0

P.S.1.M.1.2 (R4) Para 5.3

P.S.4.M.5.1 (R3) Para 2.2

P.S.1.M.1.2 (R4)
Para 14.2 and 14.3

P.S.1.M.1.2 (R4)
Para 14.17 and 14.4

P.S.1.M.1.2 (R4) Para 11.1

P.S.3.M.5.1 (R6)
Para A.4.1

P.S.1.M.1.2 (R4) Para 3.1

P.S. 1.M. 1.2 (R4)
Para 3.0 and 4.0

P.S.1.M.2.2 (R3) Para 2.0

P.S.3.M.5.1 (R6) Para 7.0

P.S.1.M.1.2 (R4)
Para 3.0 and 4.0

P.S.1.M.1.2 (R4) Para 6.3

P.S.1.M.1.2 (R4) Para 5.4

P.S.1.M.1.2 (R4) Para 13.0

B-16

Compliance

Yes No

x

x

x

x

x

x

x

x

x



Checklist C-10
CODE/STANDARD REQUIREMENTS

ASME SECTION III 1971 EDITION THROUGH SUMMER 1973 ADDENDA
(1974 EDITION FOR HEAT TREATMENT) (continued)

Criteriaa

NB-4422

NB-4423

NB-4424

Title/Subject

Peening

Double-welded joints

Surfaces of weld

NB-4425 Welding components of different
diameters

NB-4426.2 Thickness of weld reinforcement
for piping

NB-4427 Shape and size of fillets and
socket welds

NB-4428 Seal welds of threaded joints

NB-4435 Welding of temporary or minor
permanent attachment

NB-4452 Elimination of surface defects

NB-4453 Requirements for making repair
of welds

NB-4610 Welding preheat requirements

NB-4612 Preheating methods

NB-4621 Heating and cooling method
(PWHT)

NB-4622.1 Requirements for PWHT

NB-4622.2 Time-temperature recordings

NB-4622.4 Minimum holding temperature
and time

NB-4622.7 Exemptions to mandatory
requirements

NB-4623 Cooling rate above 800'F

NB-4624.3 Local heating

NB-5113 Post examination and cleaning

NB-5130 Examination of weld edge
preparation surfaces

TVA Document

P.S.1.M.1.2 (R4) Para 14.18

P.S.1.M.1.2 (R4) Para 14.5,
14.6 and 15.4.3.2

P.S.3.M.5.1 (R6)
Para B.2 and B.5

P.S.l.M.1.2 (R4) Para 11.1

P.S.3.M.5.1 (R6) Para B.6

P.S.3.M.5.1 (R6)
Figures 3 and 4

P.S.3.M.5.1 (R6) Para B.8

P.S.1.M.1.2 (R4) Para 10.0,
14.4, and 14.17

P.S.1.M.1.2 (R4)
Para 15.6 and 15.7

P.S.1.M.1.2 (R4) Para 15.0

P.S.1.M.1.2 (R4) Para 9.0

P.S.1.M.1.2 (R4) Para 9.0

P.S.2.M.1.1 (R4) Para 3.0

P.S.2.M.1.1 (R4) Table 1

P.S.2.M.1.1 (R4) Para 6.0

P.S.2.M.1.1 (R4) Para 4.0

P.S.4.M.5.1 (R3) Table 2

P.S.2.M.1.1 (R4) Para 3.0

P.S.3.M.1.1 (R4) Para 2.3

QCP-4.13 PTM (R4)
Att. A, Para 11.0

QCP-4.13 FU&VM (R7)
Att. A, Para A.2.1.1

B- 17

Compliance

Yes No

X

X

X

X

v b



Checklist C-10
CODE/STANDARD REQUIREMENTS

ASME SECTION III 1971 EDITION THROUGH SUMMER 1973 ADDENDA
(1974 EDITION FOR HEAT TREATMENT) (continued)

Title/SubjectCriteriaa

NB-5320

NB-5330

NB-5340

NB-5350

NB-5500

NC-4130

NC-4421

ND-4130

ND-4421

NE-4122

NE-4125

NE-4131

NE-4211.1

NE-4214

NE-4231.1

NE-4232.1

NE-4311

NE-4321

Radiographic acceptance
standards

Ultrasonic acceptance standards

Magnetic particle acceptance
standards

Liquid penetrant acceptance
standards

Qualification of nondestructive
examination personnel

Elimination and repair of defects

Backing rings

Elimination and repair of defects

Backing rings

Materials identification

Testing of welding and brazing
materials

Rules governing the elimination
and repair of defects

Preheating before thermal cutting

Minimum thickness of fabricated
materials

Tack welds

Fairing of offsets

Types of welding processes
permitted

Required qualification

Compliance

Yes No

X

X

TVA Document

QCP-4.13 RTM (R1)
Att. A, Para 13.0

QCP-4.13 UTM (RI)
Att. A, Para 10.0

QCP-4.13 MTM (RI)
Att. A, Para 10.0

QCP-4.13 PTM (R3)
Att. A, Para 9.0

QCP-4.13 PTM (R3)
Att. A, Para 3.0
QCP-4.13 MTM (RI)
Att. A, Para 4.0
QCP-4.13 FU&VM(R7)
Att. A, Para 3.0
QCP-4.13 UTM (R2)
Att. A, Para 12.6
QCP-4.13 RTM (RI)
Att. A, Para 15.0

P.S.4.M.5.1 (R3) Para all

P.S.l.M.1.2 (R4) Para 13.0

P.S.4.M.5.1 (R3) Para all

P.S.1.M.1.2 (R4) Para 13.0

P.S.1.M.3.1 (R7) Para 3.0

P.S.1.M.1.2 (R4) Para 6.0

P.S.4.M.5.1 (R3) Para all

P.S. 1.M. 1.2 (R4) Para 5.3

P.S.4.M.5.1 (R3) Para 2.2

P.S.1.M.1.2 (R4)
Para 14.2 and 14.3

P.S.1.M.1.2 (R4) Para 11.1

P.S.1.M.1.2 (R4) Para 3.1

P.S.1.M.1.2 (R4)
Para 3.0 and 4.0
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Checklist C-10
CODE/STANDARD REQUIREMENTS

ASME SECTION III 1971 EDITION THROUGH SUMMER 1973 ADDENDA
(1974 EDITION FOR HEAT TREATMENT) (continued)

TVA Document

Compliance

Yes No

NE-4322

NE-4322.1

NE-4323

NE-4411

NE-4412

NE-4421

NE-4422

NE-4423

NE-4424

NE-4425

NE-4426.1

NE-4427

NE-4428

NE-4435

NE-4452

NE-4453

NE-4610

NE-4612

NE-4621

NE-4622.1

NE-4622.2

NE-4622.4

Maintenance and certification of
records

ID of joints by welder

Welding prior to qualification

ID, storage and handling of
welding materials

Cleanliness and protection of
welding surfaces

Backing rings

Peening

Single and double welded joints

Surfaces of weld

Welding components of different
diameters

Weld reinforcement for vessels

Shape and size of fillets

Seal welds of threaded joints

Welding of temporary or minor
permanent attachments

Elimination of surface defects

Requirements for making repair
welds

Welding preheat requirements

Preheating methods

Vessels required to be PWHT

Requirements for PWHT

Time-temperature recordings

Minimum holding temperature
and time
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Criteriaa Title/Subject

P.S.1.M.2.2 (R3) Para 2.0

P.S.3.M.5.1 (R6) Para 7.0

P.S.1.M.1.2 (R4)
Para 3.0 and 4.0

P.S.1.M.3.1 (R7) Para all

P.S.1.M.1.2 (R4) Para 5.4

P.S.1.M.1.2 (R4) Para 13.0

P.S.1.M.1.2 (R4) Para 14.18

P.S.I.M.1.2 (R4) Para 14.5,
14.6, 15.4.3.2, 11.3 and 11.4

P.S.3.M.5.1 (R6)
Para B.2 and B.5

P.S.1.M.1.2 (R4) Para 11.1

P.S.3.M.5.1 (R6) Table 3

P.S.3.M.5.1 (R6) Para B7

P.S.3.M.5.1 (R6) Para B.8

P.S. 1.M. 1.2 (R4)
Para 14.4 and 14.7

P.S.1.M.1.2 (R4)
Para 15.6 and 15.7

P.S.1.M.1.2 (R4) Para 15.0

P.S.1.M.1.2 (R4) Para 9.0

P.S.1.M.1.2 (R4) Para 9.0

P.S.2.M.1.1 (R4) Para 3.0

P.S.2.M.1.1 (R4) Table 1

P.S.2.M. 1.1 (R4) Para 6.0

P.S.2.M.1.1 (R4) Para 4.0



Checklist C-10
CODE/STANDARD REQUIREMENTS

ASME SECTION III 1971 EDITION THROUGH SUMMER 1973 ADDENDA
(1974 EDITION FOR HEAT TREATMENT) (continued)

Criteriaa Title/Subject TVA Document

Compliance

Yes No

NE-4622.7 Exemptions to mandatory P.S.4.M.5.1 (R3) Table 2 X b

requirements

NE-4623 Cooling rate above 800'F P.S.2.M.1.1 (R4) Para 3.0 X

NE-4624.3 Local heating P.S.2.M.1.1 (R4) Para 2.3 X

NE-5113 Post examination cleaning QCP-4.13 PTM (R4) X
Att. A, Para 11.0

NE-5320 Radiographic acceptance QCP-4.13 RTM (R1) X
standards Att. A, Para 13.0

NE-5330 Ultrasonic acceptance standards QCP-4.13 UTM (R2) X
Att. A, Para 10.0

NE-5340 Magnetic particle acceptance QCP-4.13 MTM (R1) X b

standards Att. A, Para 10.0

NE-5350 Liquid penetrant acceptance QCP-4.13 PTM (R4) X
standards Att. A, Para 9.0

NE-5800 Qualification of NDE personnel QCP-4.13 PTM (R4) X
Att. A, Para 3.0
QCP-4.13 MTM (R1)
Att. A, Para 4.0
QCP-4.13 FU&VM (R7)
Att. A, Para 3.0
QCP-4.13 UTM (R2)
Att. A, Para 12.0
QCP-4.13 RTM (Ri)
Att. A, Para 15.0

a. NC and ND make reference to NB for requirements. Only paragraphs of NC and ND which establish different
requirements have been listed.

b. TVA has taken provisions from later codes.
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Checklist C- 11
CODE/STANDARD REQUIREMENTS

AWS D1.1 -Rev 2-74

Criteria

3.1.3

3.1.4

3.2.1

3.2.2

3.2.3

3.3.1

3.3.2

3.3.3

3.3.4

3.3.5

3.3.6

3.3.7

3.4

3.5

3.6

3.6.3

3.6.4

3.7.1-
3.7.2

3.7.3

3.7.4

3.7.5

TVA DocumentTitle/Subject

Weld restrictions during inclement
conditions and temperature

Adherence to size and length of weld
as specified by design requirements

Condition of base metal

Oxygen cutting requirements

Visual inspection and repair of plate
cut edges

Assembly, fit-up requirements

Partial Joint penetration groove weld
fit-up

Butt weld alignment

Groove weld joint tolerance

Groove produced by gouging

Usage of alignment clamps

Tack weld requirement

Control of distortion and shrinkage
stresses

Dimensional tolerances

Weld profile

Base metal thinning and surface
finishing

Undercut for buildings

Repair of weld and base metal

Straightening distorted areas by
heating

Repair approval

Engr. notification prior to cutting
completed welds

P.S.1.C.1.2 (R3) Para 11.1.4

P.S.1.C.1.2 (R3) Para 11.1.5

P.S.1.C.1.2 (R3)
Para 6.1, 6.3 and 6.2

P.S.1.C.1.2 (R3) Para 6.5

P.S.O.C.1.1 (R1) Para 3.2.2

P.S.1.C.1.2 (R3) Para 7.1

P.S.1.C.1.2 (R3) Para 7.3

P.S.1.C.1.2 (R3) Para 7.4

P.S.1.C.1.2 (R3) Para 7.7

P.S.1.C.1.2 (R3) Para 11.1.7

P.S.1.C.1.2 (R3) Para 7.8

P.S.1.C.1.2 (R3)
Para 8.1-8.8

P.S.1.C.1.2 (R3)
Para 12.1-12.8

P.S.1.C. 1.2 (R3)
Para 7.1-7.8
P.S.O.C.1.1 (RI) Para 3.5

P.S.3.C.5.4 (R2)
Para 6.1-6.1.16

P.S.3.C.5.4 (R2)
Para 6.1.16

P.S.3.C.5.4 (R2) Para 6.1.5,
6.2.4, 6.2.1 and 6.2.3

P.S.1.C.1.2 (R3)
Para 13.0-13.5

P.S.1.C.1.2 (R3) Para 13.5

P.S.1.C.1.2 (R3) Para 13.1

P.S.1.C.1.2 (R3)
Para 13.1 and 13.5

Compliance

Yes No

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X



Checklist C-11
CODE/STANDARD REQUIREMENTS

AWS D1.1--Rev 2-74 (continued)

Title/SubjectCriteria

3.7.6

3.8

3.9

TVA Document

Scope requirement for rework of
inaccessible welds

Peening

Stress relief heat treatment

Alternate or lower heat treatment
temperature

Cleaning and protective coatings

Filler metal storage

Preheat and interpass temperature
requirements

Arc strikes

Interpass cleaning

Groove weld termination

Groove weld backing

Caulking of welds

SMAW electrodes per latest edition
of code

Requirements of low-hydrogen
covered electrodes

Welder qualification per parts III,
IV, V of AWS DI.1

Welder qualification test

Welding operator qualification

Qualification of tackers

General inspection requirements

Inspection of work and records

Radiographic testing per code

Compliance

Yes No

x

x

x

x

P.S.1.C.1.2 (R3) Para 13.4

P.S.1.C.1.2 (R3)
Para 11.1.10

P.S.1.C.1.2 (R3)
Para 14.0-14.2
P.S.2.C.1.1 (RO) Para 3.0

P.S.2.C.1.1 (RO) Para 3.2

P.S.1.C.1.2 (R3) Para 15.1

P.S.1.C.1.2 (R3)
Para 9.4.2, 9.1.2, 9.1.3

P.S.1.C.1.2 (R3)
Para 10.0-10.5

P.S.1.C.1.2 (R3) Para 8.9

P.S.1.C.1.2 (R3) Para 11.1.6

P.S.1.C.1.2 (R3)
Para 11.1.7, 11.1.8, 11.1.9

P.S.1.C.1.2 (R3)
Para 11.1.7, 11.1.8

P.S.1.C.1.2 (R3)
Para 11.1.11

P.S.1.C.1.2 (R3) Para 9.1.1

P.S.1.C.1.2 (R3)
Para 9.1.2, 9.1.3

P.S.1.C.1.2 (R3) Para 5.1

P.S.1.C.1.2 (R3) Para 5.1

P.S. 1.C. 1.2 (R3) Para 5.1

P.S.1.C.1.2 (R3) Para 5.1

P.S.1.C.1.2 (R3) all

QCP 4.13 VTC .(R2)
Att. A, all

QCP-4.13 RTC (RI)
Att. A, all

3.9.2

3.10.1

4.1.3

4.9.1

4.9.2
4.9.3

5.3

5.15-5.31

5.32-5.42

5.43-5.52

6.1-6.4

6.5

6.7.3



Checklist C-11
CODE/STANDARD REQUIREMENTS

AWS D1.1- Rev 2-74 (continued)

Title/Subject

6.7.4 Ultrasonic testing per code

6.7.5 Magnetic particle testing per ASTM
spec. E109 and AWS DI.1

6.7.6 Dye penetrant inspection per ASTM
Spec. E165 and D1.1

8.14 Temporary welds

8.15.1 Visual inspection of welds

8.15.2 NDE of welds except UT

UT of welds

Edge preparation

Oxygen cut surfaces

Temporary welds

Visual inspection of welds

NDE of welds except UT

UT of welds

Fit-up of fillet welds

Girth weld

Groove weld configuration

Temporary welds

Visual inspection of welds

NDE of welds except UT

10.17.3 UT of welds

TVA Document

QCP-4.13 UTC (RI) Att. A, all

QCP-4.13 MTC (RI) Att. A, all

QCP-4.13 PTC (R3) Att. A, all

P.S.1.C.1.2 (R3) Para 8

QCP4.13 VTC (R2) Att. A, Para 6.0

QCP-4.13 MTC (RI) Att. A, Para 8.0
QCP-4.13 RTC (RI) Att. A, Para 5.0
QCP-4.13 PTC (R3) Att. A, Para 7.0

QCP-4.13 UTC (R1) Att. A, Para 1.1

P.S.1.C.1.2 (R3) Para 19.3

P.S.1.C.1.2 (R3) Para 6.5

P.S.I.C.1.2 (R3) Para 8.8

QCP-4.13 VTC (R2) Att. A, Para 6.0

QCP-4.13 MTC (RI) Att. A, Para 8.0
QCP-4.13 RTC (RI) Att. A, Para 5.0
QCP-4.13 PTC (R3) Att. A, Para 7.0

QCP-4.13 UTC (RI) Att. A, Para 1.1

P.S.1.C.1.2 (R3) Para 7.1

P.S. 1.C. 1.2 (R3) Para 7.5

P.S.1.C.1.2 (R3) Para 7.7

P.S.l.C.1.2 (R3) Para 8.0

QCP-4.13 VTC (R2) Att. A, Para 6.0

QCP-4.13 MTC (RI) Att. A, Para 8.0
QCP-4.13 RTC (RI) Att. A, Para 5.0
QCP-4.13 PTC (R3) Att. A, Para 7.0

QCP-4.13 UTC (RI) Att. A, Para 1.1

Criteria

8.15.3

9.22.1

9.22.2

9.24

9.25.1

9.25.2

9.25.3

10.14.1

10.14.2

10.14.3

10.15

10.17.1

10.17.2

Compliance

Yes No

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X



Checklist C-12
CODE/STANDARD REQUIREMENTS

ANSI B31.1-1973-$73

Criteria

111.1

Title/Subject

General (welded joints)

Butt welds

Socket welds

Requirements

Fillet welds

Seal welds

Circumferential joints

Welded socket type or sleeve type
joints

Welding processes

Filler metal

Backing rings

Butt welds (see A. 1 through A.4 below)

End preparation

Dimensions

Boring end of pipe

Upset of end of pipe

Cleaning

Alignment

Spacing

Fillet welds

Procedure (see A and B below)

General (see A and B below)

Qualification of WPS

Environment

B-24

Compliance

Yes No

x

x

x

x

TVA Document

P.S.1.M.1.2 (R4)
Para 3.0 and 4.0

P.S.1.M.1.2 (R4)
Para 7.0 and 13.0

P.S.1.M.1.2 (R4) Para 7.1
Drawing M.1.2-11 R6

P.S.1.M.1.2 (R4) Para 7.2
Drawing M.1.2-11 R6

P.S.1.M.1.2 (R4) Para 7.0

P.S.1.M.1.2 (R4) Para 7.0

P.S.1.M.1.2 (R4) Para 7.0

P.S.1.M.1.2 (R4) Para 7.0

P.S.1.M.1.2 (R4) Para 3.1

P.S.1.M.1.2 (R4) Para 6.1

P.S.1.M.1.2 (R4) Para 6.1

P.S.1.M.1.2 (R4) Para 5.0

P.S.1.M.1.2 (R4) Para 7.0

P.S.1.M.1.2 (R4) Para 5.0

P.S.1.M.1.2 (R4) Para 5.0

P.S.1.M.1.2 (R4) Para 5.4
P.S.3.M.5.1 (R6) Para A.1

P.S.1.M.1.2 (R4) Para 11.0
P.S.3.M.5.1 (R6) Para A.4

P.S.1.M.1.2 (R4)
Para 11.2 and 11.3

P.S.1.M.1.2 (R4) Para 7.0

P.S.1.M.1.2 (R4) Para 3.1

P.S.1.M.1.2 (R4) Para 14.1

111.2

111.3

111.3.1

111.4

111.5

111.6 A-F

111.6.1 G7

127.1.1

127.2.1

127.2.2

127.3.1

A.1

A.2

A.3

A.4

B

C

127.3.2

127.4

127.4.1

A.

B.



Checklist C-12
CODE/STANDARD REQUIREMENTS

ANSI B31.1-1973-S73 (continued)

Criteria

127.4.2

A.

B.

C.

D.

D.1

D.2

D.3

D.4

127.4.3

127.4.4

127.4.5

127.4.9

127.4.10

127.4.11

127.5

127.5.1

127.5.2

Qualification responsibility

Procedures

Welders and welding operators

Qualification records

Preheating

Preheat dissimilar materials

Check preheating

Title/Subject

Girth butt welds (see A through D
below)

Girth butt welds

Tack welds

Dimensional

As-welded surfaces

Surface condition

Reinforcements

Undercut

Surface conditioning

Longitudinal butt welds

Fillet welds

Seal welds

Attachment welds

Heat Treatment

Weld defect repairs

Qualification (see 127.5.1 through
127.5.3 below)

General

Welding responsibility

Compliance

Yes No

x

x

x

x

x

x

x

x

x

x a

TVA Document

P.S.1.M.1.2 (R4) Para 7.0

P.S.1.M.1.2 (R4) Para 14.3

P.S.1.M.1.2 (R4) Para 11.1

P.S.1.M.1.2 (R4) Para 12.1

P.S.1.M.1.2 (R4) Para 12.1

P.S.1.M.1.2 (R4) Para 12.1

P.S.3.M.5.1 (R6) Para B.5

P.S.1.M.1.2 (R4) Para 15.7

P.S.1.M.1.2 (R4) Para 7.0

P.S.3.M.5.1 (R6)
Para B.7.1, B.7.2

P.S.3.M.5.1 (R6)
Para B. 8.1

P.S.1.M.1.2 (R4) Para 7.1

P.S.1.M.1.2 (R4) Para 10.1

P.S.1.M.1.2 (R4) Para 15.0

P.S.1.M.1.2 (R4) Para 3.1

P.S.1.M.1.2 (R4)
Para 3.0 and 4.0

P.S.1.M.1.2 (R4) Para 3.1

P.S.1.M.1.2 (R4) Para 4.1

P.S. 1.M.2.2 (R3)
Para 2.5 and 2.6
P.S.3.M.5.1 (R6) Para 7.0

P.S.1.M.1.2 (R4) Para 9.0

P.S.1.M.1.2 (R4) Para 9.0

P.S.1.M.1.2 (R4)
Para 9.4-9.5

127.5.3

A.

B.

127.6

131.2.1

131.2.2

131.2.3



Checklist C-12
CODE/STANDARD REQUIREMENTS

ANSI B31.1-1973-S73 (continued)

Title/Subject

Postheat treatment (see 131.3.1 through
131.3.5 below)

Postheat treatment different thickness

Heating methods

Dissimilar metals

P-I material

Local

Preheating

Postheat treatment

Visual examination

Magnetic particle examination

Liquid penetrant examination

Radiography

TVA Document

P.S.2.M.1.1 (R4) Para 4.0
P.S.1.M.1.2 (R4) Para 10.0

P.S.2.M.1.1 (R4) Para 2.0

P.S.1.M.1.2 (R4) Para 10.0

P.S.1.M.1.2 (R4) Para 10.0

P.S.1.M.1.2 (R4) Para 10.0
P.S.2.M.1.1 (R4)
Para 2.3.1

P.S.1.M.1.2 (R4) Para 9.0

P.S.2.M.1.1 (R4) Para all

QCP-4.13 FU&VM (R7)
Att. A, Part B

QCP-4.13 MTM (RI)
Att. A, Para 10.0

QCP-4.13 PTM (R4)
Att. A, Para 9.0

QCP-4.13 RTM (RO)
Att. A, Para 13.0

a. TVA has taken provisions of later code editions.
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Criteria

131.3

131.3.1

131.3.2

131.3.3

131.3.4

131.3.5

132.1 to
132.7

133.3 to
133.6

136.4.2

136.4.3

136.4.4

136.4.5

Compliance

Yes No

X

X

X

X

X

X

X

X

X

X

X



Checklist C-13
CODE/STANDARD REQUIREMENTS

ANSI B31.5-1966

Title/SubjectCriteria

527.2.1

527.2.2

527.3.1

527.3.2

527.4

527.4.1

527.4.2

527.4.4

527.4.5

527.5

527.5.1

527.6

527.7

531.2

531.2.1

531.2.2

531.2.3

531.3.1
531.3.2

531.3.3

531.3.4

531.3.5

531.3.6

531.3.7

Filler material

Backing rings

Butt Welds

A. End prep

B. Cleaning

C. Alignment

D. Spacing

Fillet welds

Procedures

General

Butt welds

Socket & fillet weld

Seal welds

Qualifications

General

Records

Defect repair

Preheat

Preheat

Preheat dissimilar material

Checking preheat

Postheat treatment

Heating method

Dissimilar metals

Temperature measurement

Interruption of welding prior to
PWHT

PWHT compatibility with base metal

TVA Document

P.S.1.M.3.1 (R7) Para 2.1

P.S.1.M.3.1 (R7) Para 2.1

P.S.1.M.1.2 (R4) Para 5.1

P.S.1.M.1.2 (R4) Para 5.1

P.S.1.M.1.2 (R4) Para 5.4

P.S.1.M.1.2 (R4) Para 11.1

P.S.1.M.1.2 (R4)
Para 11.2, 11.3, and 11.4

P.S.1.M.1.2 (R4) Para 7.1

P.S.1.M.1.2 (R4) Para 14.1

P.S.1.M.1.2 (R4) Para 7.1

P.S.3.M.5.1 (R6) Para B.7

P.S.3.M.5.1 (R6) Para B.8

P.S.1.M.1.2 (R4)
Para 3.0 and 4.0

P.S.3.M.5.1 (R6) Para 7.0
P.S.1.M.1.2 (R4)
Para 3.0 and 4.0

P.S.1.M.1.2 (R4) Para 15.0

P.S.1.M.1.2 (R4) Para 9.0

P.S.1.M.1.2 (R4) Para 9.3

P.S.1.M.1.2 (R4) Para 9.4

P.S.1.M.1.2 (R4) Para 10.0

P.S.2.M.1.1 (R4) Para 2.0

P.S.1.M.1.2 (R4) Para 10.1

P.S.2.M.1.1 (R4) Para 5.0

P.S. 1.M. 1.2 (R4)
Para 14.20 and 14.21

P.S.1.M.1.2 (R4) Para 10.1

Compliance

Yes No

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x



Checklist C-13
CODE/STANDARD REQUIREMENTS

ANSI B31.5-1966 (continued)

Compliance

Title/Subject

Holding temp

Local PWHT

Inspection

Final inspection

Circumferential welds

TVA Document

P.S.2.M.I.1 (R4) Para 4.0

P.S.2.M.I.1 (R4) Para 2.3

QCP-4.13 FU&VM (R7)
Att. A, Part B

QCP-4.13 FU&VM (R7)
Att. A, Part B

B-28

Criteria

531.3.8

531.3.9

536

536.1

536.1.2
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Checklist QNP-1
QUALITY/REGULATORY GUIDE REQUIREMENTS

REGULATORY GUIDE 1.31, REV. 3, APRIL 1978
CONTROL OF FERRITE CONTENT IN STAINLESS STEEL WELD METAL

NOTE: Regulatory Guide 1.31 supplements the ASME code requirements to ensure control of delta ferrite in
welds in austenitic stainless steel core support structures and Class 1 and 2 components.

Compliance

Title/Subject

Verification of delta ferrite
of filler materials

Ferrite measurement

Instrumentation

Acceptability of test results

Quality assurance

TVA Documenta

PF-1015 (R7)
Para 2.0 and 2.2

PF-1015 (R7)
Para 2.2.1 and 2.2.3

PF-1015 (R7)
Para 2.2.3

PF-1015 (R7)
Para 4.0

PF-1015 (R7)
Para 5.0

a. PF-1015 is the Purchase Specification for stainless steel filler material.

Criteria



Checklist QNP-2
QUALITY/REGULATORY GUIDE REQUIREMENTS

REGULATORY GUIDE 1.33, REV. 2, FEBRUARY 1978, INCLUDING
ANSI N18.7-1976 AND N45.2-1971

QUALITY ASSURANCE PROGRAM REQUIREMENTS (OPERATION)

NOTE: Regulatory Guide 1.33 endorses ANSI N18.7-1976 and ANSI N45.2-1971 (see footnote a).

The following criteria are from ANSI N45.2-1971.

Compliance

Title/Subject

Quality assurance Program

Organization

Installation, procedures, and drawings

Document control

Identification and control of materials
parts, and components

Control of special processes

Inspection

Control of measuring and test
equipment

Handling, storage, and operating
status

Inspection, test, and operating status

Nonconforming items

Quality assurance records

TVA Document

OP-QAP-2.1 (R3)

OP-QAP-1.1 (R3)

OP-QAP-5.1 (R2)

OP-QAP-6.1 (R2)

OP-QAP-8.1 (R2)

OP-QAP-9.1 (R2)

OP-QAP-10.1 (R2)

QP-QAP-12.1 (R3)

OP-QAP-13.1 (R2)

OP-QAP-14.1 (R2)

OP-QAP-15.1 (R2)

OP-QAP-17.1 (R2)

Yes No

a. The comparison chart in ANSI N18.7 shows the relationship between N18.7-1976 requirements and
N45.2-1971 requirements. Based on review of these documents, within the scope of this project, repair and modifica-
tion activities meeting N45.2-1971 also meet Regulatory Guide 1.33, with the following additional requirement:

R.G. 1.33, Paragraph 9 and N18.7, Paragraphs 5.2.7 and 5.3.5 also require preparation of maintenance
procedures, including weld repair activity procedures. This requirement is addressed in OQAM Part II,
Section 2.3, Paragraph 3.0, and in AI-9.15.

Criteria



Checklist QNP-3
QUALITY/REGULATORY GUIDE REQUIREMENTS

REGULATORY GUIDE 1.38 REV. 2 MAY, 1977-ANSI N45.2.2-1972
PACKAGING, SHIPPING, RECEIVING, STORAGE AND HANDLING OF ITEMS

FOR NUCLEAR POWER PLANTS

NOTE: Reg. Guide 1.38 supplements or modifies the requirements of ANSI N45.2.2 as identified in the following.

" Standards referenced by N45.2.2 are subject to independent acceptance by the NRC.

* Bags containing desiccants shall not be produced from materials containing fluorides, chlorides, sulfur,
lead, zinc, copper or mercury.

* The standard applies to the operational phase of the plant.

" In shipping, carriers are exempt from NRC regulations for transport.

" Changes should to shall in (1) (a)

" Use of tapes produced from elements containing halogens, sulphur, mercury, etc., is restricted.

* Tapes are Allowed to be colored to contrast with the material.

The following criteria are from ANSI N45.2.2-0972.

Compliance

Title/Subject

Responsibility

Results

Personnel Qualification

Measuring and test equipment

Methods of preservation

Caps, plugs, tapes and adhesives

Marking

Identification and marking

Control of items in storage

Removal of items from storage

Records

TVA Document

OP-QAP-13.1 (R2) Para 5.1

OP-QAP-i0. 1 (R2)
Para 6.1.3.2.A,B

OP-QAP-10.1 (R2)
Para 6.1.3.1.A

OP-QAP-12.1 (R3) Para 6.2

OP-QAP-13.1 (R2) Para 5.1.1

AI-5.6 (R7) Para 4.5

OP-QAP-8.1 (R2) Para 6.1.3

OP-QAP-8.1 (R2) Para 6. 1. 1

OP-QAP-8.1 (R2) Para 6.3.1

OP-QAP-8.1 (R2) Para 6.3.2

OP-QAP-8.1 (R2) Para 6.3.1

Criteria

1.3

2.3

2.4

2.5

3.4

3.5

3.9

4.4

6.4

6.5

8.0



Checklist QNP-4
QUALITY/REGULATORY GUIDE REQUIREMENTS

REGULATORY GUIDE 1.44, REV. 0, MAY 1973
CONTROL OF THE USE OF SENSITIZED STAINLESS STEEL

Unstabilized, austenitic stainless steel of the AISI Type 3XX series used for components that are part of (1) the
reactor coolant pressure boundary, (2) systems required for reactor shutdown, (3) systems required for emer-
gency core coolant, and (4) reactor vessel internals that are relied upon to permit adequate core cooling for any
mode of normal operation or under credible postulated accident conditions should meet the following criteria:

Compliance

Criteria

Cleaning

Solution
heat treat

Verification

Material subjected
to 800'-1500'F
subsequent to
solution HT

Exceptions

Title/Subject

(1) Material should be suitably cleaned
and protected against contaminants
capable of causing stress corrosion
cracking

(2) Material from which components and
systems are fabricated should be solu-
tion heat treated to produce a nonsen-
sitized condition

(3) Non-sensitization of material should
be verified using ASTM A262-70
"Recommended Practices for Detect-
ing Susceptibility to Intergranular
Attack in Stainless Steel" practice A
or E or another method to show
nonsensitization

(4) Material subjected to sensitizing
temperature, subsequent to solution
heat treating per subparagraph C.2
and in accordance with subparagraph
C.3, L grade material should not have
carbon content greater than 0.03%

(a) Material exposed to reactor
coolant with controlled concentra-
tion of less than 0.01 ppm
dissolved 02 at temperatures
above 200'F during normal
operations

(b) Material in form of casting or
weld metal with ferrite content of
at least 5 %

TVA Document

AI-5.6 (R7)
Attachment 1
Para 3.4.4
(see footnote a)

FSAR
Para 5.2.5.2
(see footnote b)

FSAR
Para 5 .2.5.3b

FSAR
Para 5.2.5.5 b

FSAR
Para 5 .7.5. 5 b

FSAR
Para 5 .2.5. 7 b

Yes No



Checklist QNP-4
QUALITY/ REG ULATORY GUIDE REQUIREMENTS

REGULATORY GUIDE 1.44, REV. 0, MAY 1973
CONTROL OF THE USE OF SENSITIZED STAINLESS STEEL (continued)

Compliance

Criteria

Exceptions
(continued)

Material subjected
to 800 0-1500OF
during HT or
processing other
than welding

Welding

Title/Subject

(c) Piping is solution annealed, ex-
posed to temperature in range of
800-1500'F and has been limited
to welding operation, sufficiently
small diameter in event of postu-
lated failure the reactor can be
shut down and cooled in orderly
manner provided makeup is pro-
vided by reactor coolant makeup
system only

(5) Retest is not required for:
(a) Cast of weld metal with ferrite

content of 5 % or more or,

(b) Carbon content of 0.03% or less

(c) Material exposed to special pro-
cessing provided the processing is
properly controlled to develop
uniform product and adequate
documentation exists

(6) Welding practices and, if necessary,
material composition should be con-
trolled to avoid excessive sensitization
of base metal HAZ.

TVA Document

FSAR
Para 5 .2 .5 .5 b

FSAR
Para 5 .2 .5 .7 b

FSAR
Para 5 .2 .5 .6 b

FSAR
Para 5 .2 .5 .7 b

P. S. 1.M.l1.2 (R4)
Para 8 .Oa

a. Noted from WBNP Safety Evaluation Report, Paragraph 5.2.3:

The controls imposed upon austenitic stainless steel are either in accordance with Regulatory Guides 1.31 and
1.44, or, if they are not in accordance with these Regulatory Guides, the positions and actions taken have previously
been accepted by the NRC.

The material selection, fabrication practices, examination procedures, and protection procedures performed pro-
vide reasonable assurance that the austenitic stainless steel in the reactor coolant pressure boundary will be in
a metallurgical condition, which precludes susceptibility to stress corrosion cracking during service.

b. Items (2), (3), (4), and (5) are engineering functions that are performed at locations other than the fabrication
site at Watts Bar Unit 1. Therefore, these criteria have been included in this checklist for information only.



Checklist QNP-5
QUALITY/REGULATORY GUIDE REQUIREMENTS

REGULATORY GUIDE 1.50, REV. 0, MAY 1973
CONTROL OF PREHEAT TEMPERATURE FOR WELDING OF LOW-ALLOY STEELS

Regulatory Guide 1.50-Regulatory position is that weld fabrication for low alloy steel components should com-
ply with the fabrication requirements specified in Section III and Section IX of ASME code supplemented by
the following.

Compliance

Criteria

(1) WPS

(2) Production
Welds

(3) Production
Welds

(4) Requirement
of 1, 2, and 3
not met

Title/Subject

(a) Specify minimum preheat and
maximum interpass temperature

(b) WPS be qualified at minimum preheat
temperature

Preheat temperature maintained until
PWHT has been performed

Should be monitored to verify limits on
preheat and interpass temperature are
maintained

If 1, 2, and 3 not met weld subject to
rejection. Soundness of weld may be
verified by acceptable examination
procedure

TVA Document

P.S.1.M.1.2 (R4)
Para 3.0 (see
footnote a)

P.S.1.M.1.2 (R4)
Para 9.0 (see
footnote a)

Not applicable

a. Noted from WBNP Safety Evaluation Report Para 5.2.3:

The controls imposed on welding preheat temperatures are not in total conformance with the recommendations
of Regulatory Guide 1.50, "Control of Preheat Temperature for Welding Low Alloy Steels." However, the ac-
ceptance of WCAP-8577 by the NRC allows an alternative to regulatory position 2, which was followed. The
applicant also did not meet regulatory position 1.b, which requires that weld procedure qualifications be per-
formed at the minimum preheat temperature. The NRC agrees that qualification within the range of preheat
temperature allowed by ASME Code is acceptable because it is not possible to control the temperature of a welding
qualification plate to a given temperature with no tolerances. Accordingly, it is the NRC's position that the con-
trols imposed provide reasonable assurance that cracking of components made from low alloy steels will not occur
during fabrication and minimize the possibility of subsequent cracking as a result of hydrogen being retained
in the weldment.

b. TVA has noted an exception to these items in their commitments to the NRC.



Checklist QNP-6
QUALITY/REGULATORY GUIDE REQUIREMENTS

REGULATORY GUIDE 1.58 REV. 1 SEPTEMBER 1980 AND ANSI N45.2.6-1978
QUALIFICATION OF INSPECTION, EXAMINATION, AND TESTING PERSONNEL

FOR NUCLEAR POWER PLANTS

AI-10.4 (R3) March 16, 1985 established that NQAM, Part II, Section 5.3A October 12, 1984 is to be used.
For requirements for welding and nondestructive examination personnel see checklist CNP-8 ASNT SNT-TC- 1 A
1980 NDE Personnel Qualification.

NOTE: Reg. Guide 1.58 supplements or modifies the requirements of ANSI N45.2.6-1978 as identified in the
following.

" Personnel who perform inspection, examination or test in accordance with SNT-TC-1A are not intended
to be covered by N45.2.6.

* Other documents referenced by N45.2.6 are subject to independent acceptance by the NRC.

" Personnel performing preoperational testing or survey party chiefs are not within the scope of RG 1.58
Rev. 1.

The following criteria are from ANSI N45.2.6-1978.

Title/Subject

Responsibility

TVA Document

NQAM, Section 5.3 A
Responsibility

2.1.1 Indoctrination NQAM, Section 5.3 A

2.1.2 Training NQAM, Section 5.3.A

2.2 Determination of initial capability NQAM, Section 5.3 A

2.3 Evaluation of performance NQAM, Section 5.3 A

2.4 Written certification of qualification NQAM, Section 5.3 A

2.5 Physical NQAM, Section 5.3 A

3.1 Qualifications General NQAM, Section 5.3 A

3.5 Education & Experience NQAM, Section 5.3 A

4.0 Performance NQAM, Section 5.3 A

5 Records NQAM, Section 5.3 A

a. TVA has noted an exception to this item in their commitments to the NRC.

Para 2.2.3

Para 2.0

Para 5.0

Para 5.0

Para 6.0

Para 1.2

Para 4.0

Para 3.0

Para 4.0

Para 6.0

C-10

Criteria

1.3

Compliance

Yes No

X

X

X

X

X

X

X

Xa

X

X

X



Checklist QNP-7
QUALITY/REGULATORY GUIDE REQUIREMENTS
REGULATORY GUIDE 1.71 REV. 0 DECEMBER 1973

WELDER QUALIFICATION FOR AREAS OF LIMITED ACCESSIBILITY

The scope of the Regulatory Guide is applicable when fabricating or repair welding on wrought low-alloy and
high alloy steels, nickel base alloys, static and centrifugal castings and bimetallic joints.

NOTE: Reg. Guide 1.71 supplements ASME Section IX-71 Para. Q-3(c) Special Positions.

Criteria Title/Subject TVA Document

Compliance

Yes No

When physical conditions restrict welders access
to a production weld to less than 12 to 14 in. in
any direction from weld joint, special perform-
ance qualification is required using simulated
access conditions

Requalification is required when significantly
different restricted accessibility condition occurs

Requalification is required when any of the
essential welding variables listed in Section IX
are changed

Production welding shall be monitored and
adherence to welding qualification requirements
should be certified.

FSAR/Westinghouse
response to
Reg. 1.71
FSAR (Q&A) 122.1

P.S.1.M.1.2 (R4)
Para 4.0 and 8.0

AI-9.4.2 (R6)
Para 6.6

a. TVA has noted an exception to this item in their commitments to the NRC.

C-11

C-1

C-2.a

C-2.b

C-3



Checklist QNP-8
QUALITY/REGULATORY GUIDE REQUIREMENTS

REGULATORY GUIDE 1.94 REV. 1, APRIL 1976 Et ANSI N45.2.5-1974
SUPPLEMENTARY Q.A. REQUIREMENTS FOR INSTALLATION, INSPECTION AND

TESTING OF STRUCTURAL CONCRETE AND STRUCTURAL STEEL DURING
THE CONSTRUCTION PHASE OF NUCLEAR POWER PLANTS.

NOTE: Reg. Guide 1.94 supplements or modifies the requirements of ANSI N45.2.5-1974 as identified in the
following:

* Standards referenced by N45.2.5 are subject to independent acceptance by the NRC.

* Other regulatory positions on this standard relate to the placement of concrete and do not affect the
TVA WB welding program.

The following criteria are from ANSI N45.2.5-1974.

Title/Subject

Responsibility

Results

Personnel qualifications

Measuring & test equipment

Verification of material

Construction processes

Welding

Data analysis and evaluation general

Steel construction test data
evaluation and analysis

Records

TVA Document

OP-QAP-1. 1 (R3) Para 5.0

OP-QAP-I.1 (R3) Para 5.2.1.7

OP-QAP-2.6 (RI) Para 6.3

OP-QAP-12.1 (R3)
Para 1.0 and 2.0

OP-QAP-14.1 (R2) Para 6.0

OP-QAP-9.1 (R2) Para 6.0

OP-QAP-9.1 (R2) Para 6.0

OP-QAP-15.1 (R2) Para 5.1.1

OP-QAP-15.1 (R2) Para 5.1.1

OP-QAP-17.1 (R2) Para 6.0

Compliance

Yes No

x

x

x

x

x

x

x

x

x

x

C-12

Criteria

1.3

2.3

2.4

2.5

3.1

3.3

5.5

6.1

6.3

7



Checklist QNP-9
QUALITY/REGULATORY GUIDE REQUIREMENTS

REGULATORY GUIDE 1.116 REV. 0, JUNE 1976 & ANSI N45.2.8-1975
SUPPLEMENTARY Q.A. REQUIREMENTS FOR INSTALLATION, INSPECTION, AND

TESTING OF MECHANICAL EQUIPMENT AND SYSTEMS FOR THE CONSTRUCTION PHASE
OF NUCLEAR POWER PLANTS

NOTE: Reg. Guide 1.116 Rev. 0 endorses ANSI N45.2.8-1975 with provision that the ANSI documents referenced

in Section 8 are subject to independent acceptance by the NRC and that N45.2.8 is applicable to the

"Preoperational and initial start up" and the "Operational" phases of the plant.

The following criteria are from ANSI N45.2.8-1975.

Title/Subject

Responsibility

Planning

Results

Receiving, storage

Personnel qualifications

Measuring and test

Prerequisities

TVA Document

OP-QAP-14.1 (R2) Para 5.1

OP-QAP-14.1 (R2) Para 6

OP-QAP-14.1 (R2) Para 6.2

OP-QAP-13.1 (R2) Para 5
OP-QAP-7.1 (R2) Para 5.1.1

OP-QAP-2.6 (R3) Para 6

OP-QAP-12.1 (R3) Para 5.1.1

OP-QAP-5.1 (R2) Para 6

Compliance

Yes No

X

X

X

X
X

X

X

X

Pre-installation Verification

Identification OP-QAP-8.1 (R2) Para 6

Processes and procedures OP-QAP-9.1 (R2) Para 5.1.1

Physical condition OP-QAP-10.1 (R2) Para 6

Site conditions OP-QAP-13.1 (R2) Para 6

Control During Installation Process

General

Process and procedure control

Examination

Inspection

Records

OP-QAP-9.1 (R2) Para 6

OP-QAP-9.1 (R2) Para 6.3.1

OP-QAP-14.1 (R2) Para 6

OP-QAP-10.1 (R2) Para 6

OP-QAP-17.1 (R2) Para 6

C-13

Criteria

1.3

2.1

2.3

2.5

2.7

2.8

2.9



Checklist QNP-10
QUALITY/REGULATORY GUIDE REQUIREMENTS

ASME SECTION III 1971 Edition w/Summer 1973 Addenda,
N45.2.9-1974 and Regulatory Guide 1.88, Rev. 2, October 1976

QUALITY ASSURANCE RECORD REQUIREMENTS

Compliance

Title/Subject

Maintenance and access

Retention of records

General requirements

QA Record System

Categories

Records administration

Receipt of records

Storage, preservation,
and safekeeping

Retrieval

Disposition

TVA Document

OP-QAP-17.1 (R2) Para 6.1.2

OP-QAP-17.1 (R2)
Para 6.1.3.1 and 6.1.3.2

OP-QAP-17.1 (R2) Para 6

OP-QAP-17.1 (R2) Para 6

OP-QAP-17.1 (R2)
Para 6.1.3.1. and 6.1.3.2

OP-QAP-17.1 (R2) Para 6

OP-QAP-17.1 (R2) Para 5.1.3

OP-QAP-17.1 (R2)
Para 6.1.2.1

OP-QAP-17.1 (R2)
Para 6.1.2.2

OP-QAP-17.1 (R2) Para 6.1.4

Criteria

ASME

NA-4920

NA-4930

N45.2.9
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Checklist CNP-1
CODE/STANDARD REQUIREMENTS

FILLER METAL CONTROL

Criteria

ANSI N45.2

14

ANSI N45.2.2

6.1.1

6.1.2

6.2.1

6.3

6.4

6.5

Title/Subject

Measures established to control storage

Storage conditions

Level of storage welding Level B

Access to storage shall be controlled

Storage methods

Control of items

Removal of items

TVA Document

AI-9.4.1 (RO) Para 5.1

Compliance

Yes No

X

AI-9.4.1 (RO) Para 5.1

AI-9.4.1 (RO)
Para 5.1.3, and 5.1.4

AI-9.4.1 (RO) Para 5.2.2

AI-9.4.1 (RO) Para 5.1

AI-9.4.1 (RO) Para 5.1

AI-9.4.1 (RO)
Para 5.1 and 5.2

ASME Section III

NB-2440 Minimize absorption of moisture by
NB-4411 flux cored, and coated electrodes

NB-2152 Maintain identification

NB-4122 Materials Identification

AWS DI.1

4.1.3

4.9.2

4.18.1.1

B31.1

B31.5

Protected or stored so characteristics
are not affected

Electrodes for manual shielded
metal-arc welding

Electrodes shall be dry and in suitable
condition-GMAW, FCAW

Issue and storage not addressed in code.

Issue and storage not addressed in code.

AI-9.4.1 (RO) Para 5.1

AI-9.4.1 (RO) Para 5.1.5

AI-9.4.1 (RO) Para 5.1.5

AI-9.4.1 (RO) Para 5.1

AI-9.4.1 (RO) Para 5.2

AI-9.4.1 (RO) Para 5.1.3



Checklist CNP-2
CODE/STANDARD REQUIREMENTS

WELDER QUALIFICATION AWS D1.1-Rev. 2-74

TVA Documenta

Compliance

Yes No

5.15 General

5.16.1 Groove weld plate

5.16.1.3 Fillet weld plate

5.16.2 Pipe groove

5.16.2.3 Pipe groove

5.16.3 Thickness range qualified plate

5.16.4 Thickness range qualified pipe

5.17 Limitation of variables

5.17.1 Limitation of variables

5.17.1.1 Qualification to steel listed in
code qualified for all listed

5.17.1.2 Qualification to each process

5.17.1.3 Identification of electrodes
welder qualified for

5.17.1.4 Electrode and shielding combination

5.17.1.5 Position qualified

5.17.1.6 Change in diameter wall pipe grouping

5.17.1.7 Change in progression

5.18 Groove weld plate qualification test
plate unlimited thickness

5.19 Groove weld plate qualification test
plate limited thickness

5.20 Groove weld qualification test for
butt joints on pipe

5.22 Fillet welds

5.23 Position of test welds

5.24 Base metal

5.25 Welding procedure

P.S.1.C.2.2 (RI) Para 1.2

P.S.1.C.2.2 (R1) Para 2.2

P.S.1.C.2.2 (R1) Para 2.2

P.S.1.C.2.2 (RI) Para 2.2

P.S.1.C.2.2 (RI) Para 2.2

P.S.1.C.2.2 (RI)
Para 2.2 and 2.4

P.S.1.C.2.2 (RI) Para 2.2

P.S. 1.C.2.2 (R1)
Para 2.2 and 2.4

P.S.1.C.2.2 (RI)
Para 2.2 and 2.4

P.S.1.C.2.2 (RI) Para 2.2

P.S.1.C.2.2 (RI)
Para 2.2 and 5.1

P.S.1.C.2.2 (R1) Para 2.2

P.S.1.C.2.2 (RI) Para 2.2

P.S.1.C.2.2 (RI)
Para 2.2 and 2.4

P.S. 1.C.2.2 (R1) Para 2.2

P.S.1.C.2.2 (R1) Para 2.2

P.S.1.C.2.2 (RI) Para 2.2

P.S.1.C.2.2 (R1) Para 2.2

P.S.1.C.2.2 (RI) Para 2.2

P.S.1.C.2.2 (RI) Para 2.5

P.S. 1.C.2.2 (R1) Para 2.2

P.S.1.C.2.2 (RI) Para 2.2

P.S.1.C.2.2 (R1) Para 5.1

Criteria Title/Subject



Checklist CNP-2
CODE/STANDARD REQUIREMENTS

WELDER QUALIFICATION AWS D1.1-Rev. 2-74 (continued)

Title/Subject

Test specimens, number, type, and
preparation

Type and number shown in Table 5.26.1

Guided bend figure

Fillet weld break and macroetch test

Method of testing

Root-face-side-bend

Fillet weld break test

Macro etch

Radiography test

Test results required

Macroetch test

Radiography test

Visual examination

Root surface

Retest

TVA Documenta

P.S.1.C.2.2 (RI) Para 2.2

P.S.1.C.2.2 (R1)

P.S.1.C.2.2 (RI)

P.S. 1.C.2.2 (R1)

P.S. 1.C.2.2 (R1)
Para 6.1.1 and 6.

P.S.1.C.2.2 (R1)

P.S. 1.C.2.2 (RI)

P.S. 1.C.2.2 (RI)

P.S. 1.C.2.2 (RI)

P.S. 1.C.2.2 (RI)

P.S. 1.C.2.2 (Ri)

P.S.1.C.2.2 (RI)

P.S.1.C.2.2 (RI)

P.S.1.C.2.2 (Ri)

P.S.1.C.2.2 (Ri)
Para 3.0 and 3.1(a), (b)

5.30 Period of effectiveness P.S. 1.C.2.2 (R1) Para 4.0 X

5.31 Records P.S. 1.C.2.2 (R1) Para 2.3 X

a. Supplement A to DPM N73M2 requires the use of P.S. 1.C.2.2 for Welder Qualification Testing.

Compliance

Yes NoCriteria

5.26.1

5.26.2

5.26.4

5.27

5.27.1

5.27.2

5.27.3

5.27.4

5.28

5.28.3

5.28.4

5.28.5

5.28.5.5

5.29

Para 2.2

Para 5.2

Para 6.1.1

1.2

Para 6.1.1

Para 6.1.1

Para 6.1.1

Para 6.2

Para 6.1.2

Para 6.1.2

Para 6.2

Para 5.2

Para 5.2



Checklist CNP-3
CODE/STANDARD REQUIREMENTS

WELDER QUALIFICATION
ASME SECTION IX 1971 S 73 ADDENDA

Criteria Title/Subject

(1) Qualification on plate with backing also
qualifies pipe 1G and 2G

TVA Documenta

P.S.1.M.2.2 (R3)

P.S. 1.M.2.2 (R3)

P.S. 1.M.2.2 (R3)

Para 1.2

Para 2.4

Para 2.5

P.S.1.M.2.2 (R3) Para 2.6

Q-20 General

(a) Determination ability of welder

(b) Test may be terminated

(c) Maintain records of WPS by contractor
used for qualification

(d) Welder shall be assigned identifying
letter or symbol

Q-21 Qualification of welders and welding operators

(a) Welders

(1) Mechanical tests

(2) Radiograph

(3) Grooves qualify for fillets

Q-22 Essential variables

W-1 change in filler Metal F. No.

W-2 change in position

W-3 Progression

W-4 Omission of backing strip

Q-22 W-5 Addition of backing in gas welding

W-6 Change one process to another

W-7 Omission or addition of consumable insert

W-8 Omission of gas backing

Q-23 Test joint

(a) WPS available dimensions of test material

(b) Plate or pipe

(c) Can substitute carbon steel for other
material

Q-24 Type and No. of Test specimens

(a) Table Q.24.1, 2 or 3

Para 6.2

Para 6.2

Para 2.7

Para 2.2

Para 2.2

Para 6.0

Para 6.0

Para 6.0

Para 6.0

Para 6.0

Para 6.0

Para 6.0

Para 6.0

Para 6.0

P.S.1.M.2.2 (R3) Para 6.0
and 7.0

P.S.l.M.2.2 (R3) Para 6.0
and 7.0

Compliance

Yes No

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

P.S.1.M.2.2 (R3)

P.S.1.M.2.2 (R3)

P.S.1.M.2.2 (R3)

P.S. 1.M.2.2 (R3)

P.S.1.M.2.2 (R3)

P.S. 1.M.2.2 (R3)

P.S. 1.M.2.2 (R3)

P.S. 1.M.2.2 (R3)

P.S. 1.M.2.2 (R3)

P.S.1.M.2.2 (R3)

P.S.1.M.2.2 (R3)

P.S.1.M.2.2 (R3)

P.S.1.M.2.2 (R3)

P.S.1.M.2.2 (R3)



Checklist CNP-3
CODE/STANDARD REQUIREMENTS

WELDER QUALIFICATION
ASME SECTION IX 1971 S 73 ADDENDA (continued)

Compliance

Criteria Title/Subject TVA Documenta Yes No

Q-24 (2) Qualification on plate without backing also P.S.l.M.2.2 (R3) Para 6.0 X
qualifies pipe 1G and 2G and 7.0

(3) Qualification double welded plate also P.S.1.M.2.2 (R3) Para 6.0 X
qualifies double welded pipe 1G and 2G and 7.0

(4) All other positions pipe qualifies for plate P.S.1.M.2.2 (R3) Para 6.0 X
but not vice versa and 7.0

(b) Type & No. Test per Q-24.1 and P.S.1.M.2.2 (R3) Para 6.0 X
Figures Q-13 a,b,c and 7.0

(c) 5G and 6G requires 4 bend coupons P.S.1.M.2.2 (R3) Para 6.0 X
and 7.0

(d) Manual shielded arc may be qualified P.S.1.M.2.2 (R3) X
by x-ray Para 6.0 and 7.0

Q-25 Retest P.S.1.M.2.2 (R3) Para 3.0 X

Q-26 Renewal of qualification P.S.1.M.2.2 (R3) Para 4.0 X

a. Supplement A to DPM N73M2 requires the use of P.S.1.M.2.2 for Welder Qualification Testing.



Checklist CNP-4
CODE/STANDARD REQUIREMENTS

INSPECTION OF WELDING ACTIVITIES
ASME III 1971-S73

Criteria'

NB-2545

NB-2546

NB-4122

NB-4130

NB-4231.1

NB-4231.2

NB-4232.1

NB-4233

NB-4322

NB-4322.1

NB-4421

NB-4424

NB-4426.2

NB-4427

NB-4435

NB-4452

NB-4453

NB-4622.2

NB-5130

NB-5320

NB-5330

NB-5340

NB-5350

TVA DocumentTitle/Subject

Magnetic Particle (base metal)

Liquid Penetrant (base metal)

Material identification

Elimination and repair of defects

Tack welds

Temporary attachments and their removal

Fairing of offsets

Alignment requirements when component
surfaces are inaccessible

Maintenance and certification of records

Identification of joints by welder

Backing rings

Surfaces of weld

Thickness of weld reinforcement for piping

Shape and size of fillets and socket welds

Welding of temporary or minor permanent
attachments

Elimination of surface defects

Requirements for making repair of welds

Time-temperature recordings

Examination of weld edge preparation
surfaces

Radiographic acceptance standards

Utrasonic acceptance standards

Magnetic particle acceptance standards

Liquid penetrant acceptance standards

a. NC and ND make reference to NB for requirements. In addition, NE inspection activities are identical to
those of NB and, therefore, have not been listed.

b. TVA has taken provisions of later code editions.

N-MT-2 (RI) Para 7.0

N-PT-4 (R2) Para 5.0

AI-9.4.2 (R6)
Para 6.4, and 6.5

AI-9.15 (R6) Para 7.1

N-VT-3 (R4) Para 5.2.9

P.S.1.M.1.2 (R4)
Para 14.4 and 14.17

N-VT-3 (R4) Para 6.2

N-VT-3 (R4) Para 6.2

AI-9.4.2 (R6) Para 6.7

AI-9.4.2 (R6) Para 6.2

P.S.1.M.1.2 (R4) Para 13.0

N-VT-3 (R4) Para 6.2

N-VT-3 (R4) Para 6.2.6

N-VT-3 (R4) Para 6.2.7.1

P.S.1.M.1.2 (R4)
Para 14.2, and 14.4

N-VT-3 (R4) Para 6.2.2

P.S.1.M.1.2 (R4) Para 15.0

P.S.2.M.I.1 (R4) Para 6.0

N-VT-3 (R4) Para 5.2

N-RT-1 (R4) Para 8.0

N-UT-8 (R5) Para all

N-MT-2 (R2)Para 7.0

N-PT-i (R6) Para 5.0

Compliance

Yes No

X

X

X

X

X

X

X

X

X

X

X

X

X

X b

X b



Checklist CNP-5
CODE/STANDARD REQUIREMENTS

INSPECTION OF WELDING ACTIVITIES
AWS D1.1-Rev 2-74

Title/Subject

Visual inspection and repair of
plate cut edges

Assembly, fit-up requirements

Partial joint penetration groove
weld fit-up

Butt weld alignment

Groove weld joint tolerance

Groove produced by gouging

Tack weld requirements

Weld profile

Cleaning and protective coatings

Preheat and interpass
temperature requirements

Arc strikes

General inspection requirements

Inspection of work and records

TVA Document

N-VT-2 (R2) Para 4.1

N-VT-2 (R2) Para 4.2

N-VT-2 (R2) Para 4.2

N-VT-2 (R2) Para 4.3

N-VT-2 (R2) Para 4.2

N-VT-2 (R2) Para 4.2

N-VT-2 (R2) Para 4.4

N-VT-2 (R2) Para 5.7.3,
5.7.8, and 5.7.9

N-VT-2 (R2) Para 5.4

N-VT-2 (R2) Para 4.5

N-VT-2 (R2) Para 5.3

N-VT-2 (R2) Para 5.0
AI-9.4.2 (R6) Para 6.0

N-VT-2 (R2) Para 6.0

Compliance

Yes No

x

x

x

x
x
x
x
x

x
x

x
x

x

D-10

Criteria

3.2.3

3.3.1

3.3.2

3.3.3

3.3.4

3.3.5

3.3.7.2

3.6

3.10

4.2

4.4

6.1-6.4

6.5



Checklist CNP-6
CODE/STANDARD REQUIREMENTS

INSPECTION OF WELDING ACTIVITIES
B31.1-1973-S73

Criteria

111.3.1

111.4

127.3.1

A.1

A.2

A.3

A.4

B.

C.

D.

127.4. 1B

127.4.2B

127.4.2C

127.4.2D

D.2

D.3

127.4.4

127.4.5

127.5.1

131.2.3

136.4

Title/Subject

Socket weld requirement

Fillet welds

Butt welds

End prepration

Dimensions

Boring end of pipe

Upset of end of pipe

Cleaning

Alignment

Spacing

Environment

Tack welds

Gradual transition of weld

As-welded surfaces

Reinforcement

Undercut

Fillet welds

Seal welds

Qualification general

Minimum preheat

Mandatory examinations
Table 136.4

Compliance

Yes No

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Xa

X

X

X

X

a. TVA has taken provisions of later code editions.

D-11

TVA Document

N-VT-3 (R4) Para 5.2.8

N-VT-3 (R4) Para 6.2.7

N-VT-3 (R4) Para 5.2.1

N-VT-3 (R4) Para 5.2.2

N-VT-3 (R4) Para 5.2.2

N-VT-3 (R4) Para 5.2

N-VT-3 (R4) Para 5.2.1

N-VT-3 (R4) Para 5.2.4

N-VT-3 (R4) Para 5.1

P.S.1.M.1.2 (R4) Para 14.1

N-VT-3 (R4) Para 5.2.9

N-VT-3 (R4) Para 6.2.2.3

N-VT-3 (R4) Para 6.2.2

N-VT-3 (R4) Para 6.2.6

N-VT-3 (R4) Para 6.2.5

M-VT-3 (R4) Para 6.2.7

N-VT-3 (R4) Para 6.2.8

P.S.1.M.1.2 (R4) Para 3.1

P.S.1.M.1.2 (R4)
Para 9.4 and 9.5

N-MT-1 (R5) all
N-PT-1 (R6) all
N-RT-1 (R4) all
N-VT-3 (R4) all



Checklist CNP-7
CODE/STANDARD REQUIREMENTS

INSPECTION OF WELDING ACTIVITIES
ANSI B31.5-1966

Compliance

TVA Document

Butt joint end prep

Cleaning

Alignment

Spacing

Tack welds

External surface undercut

Reinforcement

Socket and fillet welds

Seal welds

Weld branch connections

Records-procedures and welder
qualfications

Defect repairs

Verification of preheat temperature

Postheat treatment

Inspection

N-VT-3 (R4) Para 5.0

N-VT-3 (R4) Para 5.0

N-VT-3 (R4) Para 5.2.4

N-VT-3 (R4) Para 5.1

N-VT-3 (R4) Para 5.2.9

N-VT-3 (R4) Para 6.2.5

N-VT-3 (R4) Para 6.2.6

N-VT-3 (R4) Para 6.2.7

N-VT-3 (R4) Para 6.2.8

N-VT-3 (R4) Para 5.1

P.S.1.M.1.2 (R4)
Para 3.1 and 4.1

P.S.1.M.1.2 (R4) Para 15.0

P.S.1.M.1.2 (R4) Para 9.4

P.S.1.M.1.2 (R4) Para 10.1

N-VT-3 (R4) Para 5.0

D-12

Criteria Title/Subject

527.3.1

527.3.1

527.3.1

527.3.1

527.4.2

527.4.2
(d)(1)

527.4.2
(d)(2)

527.4.4

527.4.5

527.4.6
(C-E)

527.6

527.7

531.2.3

531.3.3

536



Checklist CNP-8
CODE/STANDARD REQUIREMENTS

ASNT SNT-TC-1A 1980
NDE Personnel Qualification

Title/SubjectCriteria

4.1

4.3

5.1

5.2

6.1 and
6.2

6.3

7.1

8.1

8.1.1

8.1.2

8.1.3

8.1.4

8.3.3

8.4.1

8.4.2

8.4.3

8.4.4

8.5

9.2

9.3

9.6

9.6.1

9.7.1

9.7.3

10.1

TVA Document

Levels of qualification

Three levels of qualification

Written practice established

Describe responsibilities of each level

Personnel shall have sufficient
education, etc.

Level III requirements

Sufficient organized training

Administer examination

Physical examination

General examination

Specific examination

Practical examination

Level III examination

Examination grading

Composite grade

Weight factors

Passing grade

Re-examination

Certification practices

Certification based on demonstration

Copies shall be maintained

Qualification records shall be
maintained

Recertification criteria

Interruption of service

Termination of employee certification

Compliance

Yes No

0202.14 (RO)

0202.14 (RO)

0202.14 (R0)

0202.14 (RO)

0202.14 (RO)

0202.14 (RO)

0202.14 (RO)
Table 1

0202.14 (RO)

0202.14 (RO)

0202.14 (RO)

0202.14 (RO)

0202.14 (RO)

0202.14 (RO)

0202.14 (RO)

0202.14 (R0)

0202.14 (RO)
Table 2

0202.14 (RO)

0202.14 (RO)

0202.14 (RO)
and 4.1.8

0202.14 (RO)

0202.14 (RO)

0202.14 (RO)

0202.14 (RO)

0202.14 (RO)

0202.14 (RO)

D-13

Para 4.2.2

Para 4.2.2

Para all

Para 4.1.2

Para 4.1.5

Table 1

Para 4.1.5,

Para 4.1.6

Para 4.2.4

Para 4.2.4

Para 4.2.4

Para 4.2.4

Para 4.2.4

Para 4.2.5

Para 4.2.5

Para 4.2.5,

Table 2

Para 4.1.6

Para 4.1.7,

Table 2

Para 4.1.7

Para 4.1.7

Para 4.1.8

Para 4.1.8

Para 4.1.9



Checklist CNP-9
CODE/STANDARD REQUIREMENTS

ASSIGNMENT AND DOCUMENTATION OF WELDERS

Criteria

ASME
Section III
NB 4321

ASME
Section III
NB 4322.1

ANSI B31.1
127.5.1

ANSI B31.1
127.6

AWS D1.1-74
5.2

USASI (ANSI)
B31.5-66
527.5.1

USASI (ANSI)
B31.5-66
527.6

Title/Subject

Performance qualification in
accordance with ASME
Section IX

Identification to joint by
welder or welder operator

Performance qualification in
accordance with ASME Sec-
tion IX

Welding performed identified
by welder symbol

Performance qualification in
accordance with Part III of
this code

Performance qualification
with ASME Section IX

Welding performed identified
by welder symbol

TVA Document

P.S.1.M.1.2 (R4) Para 4.0

P.S.3.M.5.1 (R6) Para 7.0

P.S.1.M.1.2 (R4) Para 4.0

P.S.3.M.5.1 (R6) Para 7.0

P.S.1.C.1.2 (R3) Para 5.1

P.S.1.M.1.2 (R4) Para 4.0

P.S.3.M.5.1 (R6) Para 7.0

D-14

Compliance



Checklist CNP-10
CODE/STANDARD REQUIREMENTS

ASME SECTION III 1971 EDITION THROUGH SUMMER 1973 ADDENDA
(1974 EDITION FOR HEAT TREATMENT)

Criteria a

NB-2545

Title/Subject

Magnetic Particle (base metal)

NB-2546 Liquid Penetrant (base metal)

NB-4122 Materials identification

NB-4125 Testing of welding and brazing
materials

NB-4131 Rules governing elimination and
repair of defects

NB-4132 Documentation of repair welds of
base materials

NB-42 11.1 Preheating before thermal cutting

NB-4214 Minimum thickness of fabricated
materials

NB-4231.1 Tack welds

NB-4231.2 Temporary attachments and their
removal

NB-4232.1 Fairing of offsets

NB-4233 Alignment requirements when
component surfaces are
inaccessible

NB-4311 Types of welding processes
permitted

NB-4231 Required qualification

NB-4322

NB-4322.1

NB-4323

NB-4411

NB-4412

NB-4421

NB-4422

Maintenance and certification of
records

Identification of joints by welder

Welding prior to qualification

Identification, storage and handling
of welding materials

Cleanliness and protection of
welding surfaces

Backing rings

Peening

TVA Document

N-MT-2 (R1) Para 7.0

N-PT-4 (R2) Para 5.0

P.S.1.M.3.1 (R7) Para 3.0

P.S.1.M.1.2 (R4) Para 6.0

P.S.4.M.5.1 (R3) Para all

P.S.4.M.5.1 (R3) Para 6.0

P.S.1.M.I.2 (R4) Para 5.3

P.S.4.M.5.1 (R3) Para 2.2

P.S.1.M.1.2 (R4)
Para 14.2 and 14.3

P.S.1.M.1.2 (R4)
Para 14.17 and 14.4

P.S.1.M.1.2 (R4) Para 11.1

P.S.3.M.5.1 (R6)
Para A.4.1

P.S.1.M.1.2 (R4) Para 3.1

P.S.1.M.1.2 (R4)
Para 3.0 and 4.0

P.S.1.M.2.2 (R3) Para 2.0

P.S.3.M.5.1 (R6) Para 7.0

P.S.1.M.1.2 (R4)
Para 3.0 and 4.0

P.S.1.M.1.2 (R4) Para 6.3

P.S.1.M.1.2 (R4) Para 5.4

P.S.1.M.1.2 (R4) Para 13.0

P.S.1.M.1.2 (R4) Para 14.18

D-15

Compliance

Yes No

x



Checklist CNP-10
CODE/STANDARD REQUIREMENTS

ASME SECTION III 1971 EDITION THROUGH SUMMER 1973 ADDENDA
(1974 EDITION FOR HEAT TREATMENT) (continued)

Criteriaa

NB-4423

NB-4424

Title/Subject

Double-welded joints

Surfaces of weld

NB-4425 Welding components of different
diameters

NB-4426.2 Thickness of weld reininforcement
for piping

NB-4427 Shape and size of fillets and
socket welds

NB-4428 Seal welds of threaded joints

NB-4435 Welding of temporary or minor
permanent attachments

NB-4452 Elimination of surface defects

NB-4453 Requirements for making repair of
welds

NB-4610 Welding preheat requirements

NB-4612 Preheating methods

NB-4621 Heating and cooling method
(PWHT)

NB-4622.1 Requirements for PWHT

NB-4622.2 Time-temperature recordings

NB-4622.4 Minimum holding temperature
and time

NB-4622.7 Exemptions to mandatory
requirements

NB-4623 Cooling rate above 800'F

NB-4624.3 Local heating

NB-5113 Post examination cleaning

NB-5130 Examination of weld edge
preparation surfaces

NB-5320 Radiographic acceptance standards

NB-5330 Ultrasonic acceptance standards

TVA Document

P.S.1.M.1.2 (R4) Para 14.5,
14.6 and 15.4.3.2

-P.S.3.M.5.1 (R6)
Para B.2 and B.5

P.S.1.M.1.2 (R4) Para 11.1

P.S.3.M.5.1 (R6) Para B.6

P.S.3.M.5.1 (R6)
Figures 3 and 4

P.S.3.M.5.1 (R6) Para B.8

P.S.1.M.1.2 (R4) Para 10.0,
14.4, and 14.17

P.S.1.M.1.2 (R4)
Para 15.6 and 15.7

P.S.1.M.1.2 (R4) Para 15.0

P.S.1.M.1.2 (R4) Para 9.0

P.S.1.M.1.2 (R4) Para 9.0

P.S.2.M. 1.1 (R4) Para 3.0

P.S.2.M. 1.1

P.S.2.M. 1.1

P.S.2.M. 1.1

(R4) Table 1

(R4) Para 6.0

(R4) Para 4.0

P.S.4.M.5.1 (R3) Table 2

P.S.2.M.1.1 (R4) Para 3.0

P.S.2.M.I.1 (R4) Para 2.3

N-PT-4 (R2) Para 4.8

N-VT-3 (R4) Para 5.2.2

N-RT-1 (R4) Para 8.0

N-UT-8 (R5) Para All

D-16

Compliance

Yes No

X

X

X



Checklist CNP-10
CODE/STANDARD REQUIREMENTS

ASME SECTION III 1971 EDITION THROUGH SUMMER 1973 ADDENDA
(1974 EDITION FOR HEAT TREATMENT) (continued)

Compliance

Title/SubjectCriteriaa

NB-5340

NB-5350

NB-5500

NC-4130

NC-4421

ND-4130

ND-4421

NE-4122

NE-4125

NE-4131

NE-42 11.1

NE-4214

NE-4231.1

NE-4232.1

NE-4311

NE-4321

NE-4322

NE-4322.1

NE-4323

NE-4411

TVA Document

Magnetic particle acceptance
standards

Liquid penetrant acceptance
standards

Qualification of nondestructive
examination personnel

Elimination and repair of defects

Backing rings

Elimination and repair of defects

Backing rings

Materials identification

Testing of welding and brazing
materials

Rules governing the elimination and
repair defects

Preheating before thermal cutting

Minimum thickness of fabricated
materials

Tack welds

Fairing of offsets

Types of welding processes
permitted

Required qualification

Maintenance and certification of
records

ID of joints by welder

Welding prior to qualification

ID, storage and handling of
welding materials

D-17

N-MT-2 (R1) Para 7.0

N-PT-4 (R2) Para 5.0

N-PT-4 (R2) Para 3.2
N-MT-2 (R1) Para 3.0
P.S.3.M.5.1 (R3) Para 3.0
N-RT-1 (R4) Para 3.0

P.S.4.M.5.1 (R3) Para all

P.S.1.M.1.2 (R4) Para 13.0

P.S.4.M.5.1 (R3) Para all

P.S. 1.M. 1.2 (R4) Para 13.0

P.S.1.M.3.1 (R7) Para 3.0

P.S.l.M.1.2 (R4) Para 6.0

P.S.4.M.5.1 (R3) Para all

P.S.1.M.1.2 (R4) Para 5.3

P.S.4.M.5.1 (R3)Para 2.2

P.S.1.M.1.2 (R4)
Para 14.2 and 14.3

P.S.1.M.1.2 (R4) Para 11.1

P.S. 1.M. 1.2 (R4) Para 3.1

P.S.1.M.1.2 (R4)
Para 3.0 and 4.0

P.S.1.M.2.2 (R3) Para 2.0

P.S.3.M.5.1 (R6) Para 7.0

P.S.1.M.1.2 (R4)
Para 3.0 and 4.0

P.S.l.M.3.1 (R7) Para all



Checklist CNP-10
CODE/STANDARD REQUIREMENTS

ASME SECTION III 1971 EDITION THROUGH SUMMER 1973 ADDENDA
(1974 EDITION FOR HEAT TREATMENT) (continued)

Title/SubjectCriteriaa

NE-4412

NE-4421

NE-4422

NE-4423

NE-4424

NE-4425

NE-4426.1

NE-4427

NE-4428

NE-4435

NE-4452

NE-4453

NE-4610

NE-4612

NE-4621

NE-4622.1

NE-4622.2 Time-temperature recordings

NE-4622.4 Minimum holding temperature and
time

NE-4622.7 Exemptions to mandatory
requirements

NE-4623 Cooling rate above 800°F

NE-4624.3 Local heating

NE-5113 Post examination cleaning

NE-5320 Radiographic acceptance standards

NE-5330 Ultrasonic acceptance standards

Cleanliness and protection of
welding surfaces

Backing rings

Peening

Single and double welded joints

Surfaces of weld

Welding components of different
diameters

Weld reinforcement for vessels

Shape and size of fillets

Seal welds of threaded joints

Welding of temporary or minor
permanent attachments

Elimination of surface defects

Requirements for making repair
welds

Welding preheat requirements

Preheating methods

Vessels required to be PWHT

Requirements for PWHT

D-18

TVA Document

P.S.1.M.1.2 (R4) Para 5.4

P.S.1.M.1.2 (R4) Para 13.0

P.S.1.M.1.2 (R4) Para 14.18

P.S.1.M.1.2 (R4)
Para 14.5, 14.6 and 15.4

P.S.3.M.5.1 (R6)
Para B.2 and B.5

P.S.1.M.1.2 (R4) Para 11.1

P.S.3.M.5.1 (R6) Table 3

P.S.3.M.5.1 (R6) Para B.7

P.S.3.M.5.1 (R6) Para B.8

P.S.1.M.1.2 (R4)
Para 14.4 and 14.17

P.S.1.M.1.2 (R4)
Para 15.6 and 15.7

P.S. 1.M. 1.2 (R4) Para 15.0

P.S.1.M.1.2 (R4) Para 9.0

P.S.1.M.1.2 (R4) Para 9.0

P.S.2.M.1.1 (R4) Para 3.0

P.S.2.M.l.1 (R4) Table 1

P.S.2.M.1.1 (R4) Para 6.0

P.S.2.M.1.1 (R4) Para 4.0

P.S.4.M.5.1 (R3) Table 2

P.S.2.M.I.1 (R4) Para 3.0

P.S.2.M.1.1 (R4) Para 2.3

N-PT-4 (R2) Para 4.8

N-RT-1 (R4) Para 8.0

N-UT-23 (R2) Para All

Compliance

Yes No

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X



Checklist CNP-10
CODE/STANDARD REQUIREMENTS

ASME SECTION III 1971 EDITION THROUGH SUMMER 1973 ADDENDA
(1974 EDITION FOR HEAT TREATMENT) (continued)

Title/Subject

Magnetic particle acceptance

standards

Liquid penetrant acceptance
standards

Qualification of NDE personnel

TVA Document

N-MT-2 (RI) Para 7.0

N-PT-4 (R2) Para 5.0

N-PT-4 (R2) Para 3.2
N-MT-4 (R2) Para 3.0
N-UT-22 (RO) Para 3.0
N-RT-1 (R4) Para 3.0

a. NC and ND make reference to NB for requirements. Only paragraphs of NC and ND which address different
requirements have been listed.

b. TVA has taken provisions of later code editions.

D-19

Criteriaa

NE-5340

NE-5350

NE-5500

Compliance

Yes No



Checklist CNP- 11
CODE/STANDARD REQUIREMENTS

AWS D1.1- Rev 2-74

Compliance

Criteria

3.1.3

3.1.4

3.2.1

3.2.2

3.2.3

3.3.1

3.3.2

3.3.3

3.3.4

3.3.5

3.3.6

3.3.7

3.4

3.5

3.6

3.6.3

3.6.4

3.7.1-
3.7.2

3.7.3

3.7.4

3.7.5

Title/Subject

Weld restrictions during inclement
conditions and temperature

Adherence to size and length of weld
as specified by design requirements

Condition of base metal

Oxygen cutting requirements

Visual inspection and repair of plate
cut edges

Assembly, fit-up requirements

Partial Joint penetration groove weld
fit-up

Butt weld alignment

Groove weld joint tolerance

Groove produced by gouging

Usage of alignment clamps

Tack weld requirement

Control of distortion and shrinkage
stresses

Dimensional tolerances

Weld profile

Base metal thinning and surface
finishing

Undercut for buildings

Repair of weld and base metal

Straightening distorted areas by
heating

Repair approval

Engr. notification prior to cutting
completed welds

D-20

TVA Document

P.S.1.C.1.2 (R3) Para 11.1.4

P.S.1.C.1.2 (R3) Para 11.1.5

P.S.1.C.1.2 (R3)
Para 6.1, 6.3 and 6.2

P.S.1.C.1.2 (R3) Para 6.5

P.S.O.C.1.1 (Ri) Para 3.2.2

P.S.1.C.1.2 (R3) Para 7.1

P.S.1.C.1.2 (R3) Para 7.3

P.S.1.C.1.2 (R3) Para 7.4

P.S.1.C.1.2 (R3) Para 7.7

P.S.1.C.1.2 (R3) Para 11.1.7

P.S.1.C.1.2 (R3) Para 7.8

P.S.1.C.1.2 (R3)
Para 8.1-8.8

P.S.1.C.1.2 (R3)
Para 12.1-12.8

P.S.1.C.1.2 (R3)
Para 7.1-7.8
P.S.O.C.1.1 (RI) Para 3.5

N-VT-2 (R2) Para 5.7.8

N-VT-2 (R2) Para 5.7.3
Para 6.1.16

N-VT-2 (R2) Para 5.7.2

P.S.1.C.1.2 (R3)
Para 13.0-13.5

P.S.1.C.1.2 (R3) Para 13.5

P.S.1.C.1.2 (R3) Para 13.1

P.S.1.C.1.2 (R3)
Para 13.1 and 13.5



Checklist CNP- 11
CODE/STANDARD REQUIREMENTS

AWS D1.1-Rev 2-74 (continued)

TVA Document

Compliance

Yes No

3.7.6

3.8

3.9

Scope requirement for rework of
inaccessible welds

Peening

Stress relief heat treatment

Alternate or lower heat treatment

Cleaning and protective coatings

Filler metal storage

Preheat and interpass temperature
requirements

Arc strikes

Interpass cleaning

Groove weld termination

Groove weld backing

Caulking of welds

SMAW electrodes per latest edition
of code

Requirements of low-hydrogen
covered electrodes

Welder qualification per parts III,
IV, V of AWS D1.1

Welder qualification test

Welding operator qualification

Qualification of tackers

General inspection requirements

Inspection of work and records

Radiographic testing per code

D-21

Criteria Title/Subject

P.S.1.C.1.2 (R3) Para 13.4

P.S.1.C.1.2 (R3)
Para 11.1.10

P.S.1.C.1.2 (R3)
Para 14.0-14.2

P.S.1.C.1.2 (R3) Para 15.1

P.S.1.C.1.2 (R3)
Para 9.4.2, 9.1.2, 9.1.3

P.S.1.C.1.2 (R3)
Para 10.0-10.5

P.S.1.C.1.2 (R3) Para 8.9

P.S.1.C.1.2 (R3) Para 11.1.6

P.S.1.C.1.2 (R3)
Para 11.1.7, 11.1.8, 11.1.9

P.S.1.C. 1.2 (R3)
Para 11.1.7, 11.1.8

P.S.1.C.1.2 (R3)
Para 11.1.11

P.S.1.C.1.2 (R3) Para 9.1.1

P.S.1.C.1.2 (R3)
Para 9.1.2, 9.1.3

P.S.1.C.1.2 (R3) Para 5.1

P.S.1.C.1.2 (R3) Para 5.1

P.S.1.C.1.2 (R3) Para 5.1

P.S.1.C.1.2 (R3) Para 5.1

N-VT-2 (R2) all
P.S.1.C.I.2 (R3) all

N-VT-2 (R2) all
P.S.1.C.1.2 (R3) all

3.9.2

3.10.1

4.1.3

4.2

4.4

4.5

4-.6

4.7

4.8

4.9.1

4.9.2
4.9.3

5.3

5.15-5.31

5.32-5.42

5.43-5.52

6.1-6.4

6.5

6.7.3



Checklist CNP-1 1
CODE/STANDARD REQUIREMENTS

AWS D1.1--Rev 2-74 (continued)

Compliance

Title/Subject

Ultrasonic testing per code

Magnetic particle testing per ASTM
spec. E109 and AWS D1.1

Dye penetrant inspection per ASTM
Spec. E165 and D1.1

Temporary welds

Visual inspection of welds

NDE of welds except UT

UT of welds

Edge preparation

Oxygen cut surfaces

Temporary welds

Visual inspection of welds

NDE of welds except UT

UT of welds

Fit-up of fillet welds

Girth weld

Groove weld configuration

Temporary welds

Visual inspection of welds

NDE of welds except UT

UT of welds

TVA DocumentCriteria

6.7.4

6.7.5

6.7.6

8.14

8.15.1

8.15.2

8.15.3

9.22.1

9.22.2

9.24

9.25.1

9.25.2

9.25.3

10.14.1

10.14.2

10.14.3

10.15

10.17.1

10.17.2

10.17.3

D-22

P.S.1.C.1.2 (R3) Para 8

N-VT-2 Para 5.0

P.S.1.C.1.2 (R3) Para 19.3

P.S.1.C.1.2 (R3) Para 6.5

P.S.1.C.1.2 (R3) Para 8.8

N-VT-2 (R2) all

P.S.1.C.1.2 (R3) Para 7.1

P.S.1.C.1.2 (R3) Para 7.5

P.S.1.C.1.2 (R3) Para 7.7

P.S.1.C.1.2 (R3) Para 8.0

N-VT-2 (R2) Para 5.0



Checklist CNP-12
CODE/STANDARD REQUIREMENTS

ANSI B31.1-1973-S73

Criteria

111.1

111.2

111.3

111.3.1

111.4

111.5

111.6 A-F

111.6.1 G7

127.1.1

127.2.1

127.2.2

127.3.1

A. 1

A.2

A.3

A.4

B

C

D

127.3.2

127.4

127.4.1

A.

B.

TVA DocumentTitle/Subject

General (welded joints)

Butt welds

Socket welds

Requirements

Fillet welds

Seal welds

Circumferential joints

Welded socket type or sleeve type
joints

Welding processes (see A. 1 through
A.4 below)

Filler metal

Backing rings

Butt welds (see A. 1 through A.4 below)

End preparation

Dimensions

Boring end of pipe

Upset of end of pipe

Cleaning

Alignment

Spacing

Fillet welds

Procedure (see A and B below)

General (see A and B below)

Qualification of WPS

Environment

D-23

P.S.1.M.1.2 (R4)
Para 3.0 and 4.0

P.S.1.M.1.2 (R4)
Para 7.0 and 13.0

P.S.1.M.1.2 (R4) Para 7.1
Drawing M.1.2-11 R6

P.S.1.M.1.2 (R4) Para 7.2
Drawing M.1.2-11 R6

P.S.1.M.1.2 (R4) Para 7.0

P.S.1.M.1.2 (R4) Para 7.0

P.S.1.M.1.2 (R4) Para 7.0

P.S.1.M.1.2 (R4) Para 7.0

P.S.1.M.1.2 (R4) Para 3.1

P.S.1.M.1.2 (R4) Para 6.1

P.S.1.M.1.2 (R4) Para 6.1

P.S.1.M.1.2 (R4) Para 5.0

P.S.1.M.1.2 (R4) Para 7.0

P.S.1.M.1.2 (R4) Para 5.0

P.S.1.M.1.2 (R4) Para 5.0

P.S.1.M.1.2 (R4) Para 5.4
P.S.3.M.5.1 (R6) Para A.1

P.S.1.M.1.2 (R4) Para 11.0
P.S.3.M.5.1 (R6) Para A.4

P.S.1.M.1.2 (R4)
Para 11.2 and 11.3

P.S.1.M.1.2 (R4) Para 7.0

P.S.1.M.1.2 (R4) Para 3.1

P.S.1.M.1.2 (R4) Para 14.1

Compliance

Yes No

x

x

x

x

X a

x

x

x

x

x

x

x
x
x
x
x

x

x

x

x
x



Checklist CNP-12
CODE/STANDARD REQUIREMENTS

ANSI B31.1-1973-S73 (continued)

Title/SubjectCriteria

127.4.2

A.

B.

C.

D.

D.1

D.2

D.3

D.4

127.4.3

127.4.4

127.4.5

127.4.9

127.4.10

127.4.11

127.5

127.5.1

127.5.2

Girth butt welds (see A through D
below)

Girth butt welds

Tack welds

Dimensional

As-welded surfaces

Surface condition

Reinforcements

Undercut

Surface conditioning

Longitudinal butt welds

Fillet welds

Seal welds

Attachment welds

Heat Treatment

Weld defect repairs

Qualification (see 127.5.1 through
127.5.3 below)

General

Welding responsibility

Qualification responsibility

Procedures

Welders and welding operators

Qualification records

Preheating

Preheat dissimilar materials

Check preheating

D-24

Compliance

Yes NoTVA Document

P.S.1.M.1.2 (R4) Para 7.0

P.S.1.M.1.2 (R4) Para 14.3

P.S.1.M.1.2 (R4) Para 11.1

P.S.1.M.1.2 (R4) Para 12.1

P.S.i.M.1.2 (R4) Para 12.1

P.S.1.M.1.2 (R4) Para 12.1

P.S.3.M.5.1 (R6) Para B.5

P.S.1.M.1.2 (R4) Para 15.7

P.S.1.M.1.2 (R4) Para 7.0

P.S.3.M.5.1 (R6)
Para B.7.1, B.7.2

P.S.3.M.5.1 (R6)
Para B.8.1

P.S.l.M.1.2 (R4) Para 7.1

P.S.1.M.1.2 (R4) Para 10.1

P.S.l.M. 1.2 (R4) Para 15.0

P.S.1.M.1.2 (R4) Para 3.1

P.S.1.M.1.2 (R4)
Para 3.0 and 4.0

P.S.1.M.1.2 (R4) Para 3.1

P.S.1.M.1.2 (R4) Para 4.1

P.S.1.M.2.2 (R3)
Para 2.5 and 2.6
P.S.3.M.5.1 (R6) Para 7.0

P.S.1.M.1.2 (R4) Para 9.0

P. S. 1.M. 1.2 (R4) Para 9.0

P.S. 1.M. 1.2 (R4)
Para 9.4-9.5

127.5.3

A.

B.

127.6

131.2.1

131.2.2

131.2.3



Checklist CNP-12
CODE/STANDARD REQUIREMENTS

ANSI B31.1-1973-$73 (continued)

TVA Document

Compliance

Yes No

131.3 Postheat treatment (see 131.3. 1 through
131.3.5 below)

131.3.1 Postheat treatment different thickness

131.3.2 Heating methods

131.3.3 Dissimilar metals

131.3.4 P-I material

131.3.5 Local

132.1 to Preheating
132.7

133.3 to Postheat treatment
133.6

136.4.2 Visual examination

136.4.3 Magnetic particle examination

136.4.4 Liquid penetrant examination

136.4.5 Radiography

a. TVA has taken provisions of later code editions.

P.S.2.M. 1.1
P.S.1.M. 1.2

P.S.2.M.1.1

P.S.1.M.1.2

P.S. 1.M. 1.2

P.S.1.M.1.2
P.S.2.M.1.1
Para 2.3.1

P.S.I.M.1.2

(R4) Para 4.0
(R4) Para 10.0

(R4) Para 2.0

(R4) Para 10.0

(R4) Para 10.0

(R4) Para 10.0
(R4)

(R4) Para 9.0

P.S.2.M.1.1 (R4) Para all

N-VT-3 (R4)

N-MT-i (R5)

N-PT-1 (R6)

N-RT-1 (R4)

D-25

Criteria Title/Subject



Checklist CNP-13
CODE/STANDARD REQUIREMENTS

ANSI B31.5-1966

Criteria

527.2.1

527.2.2

527.3.1

527.3.2

527.4

527.4.1

527.4.2

527.4.4

527.4.5

527.5

527.5.1

527.6

527.7

531.2

531.2.1

531.2.2

531.2.3

531.3.1
531.3.2

531.3.3

531.3.4

531.3.5

531.3.6

531.3.7

Title/Subject

Filler material

Backing rings

Butt Welds

A. End prep

B. Cleaning

C. Alignment

D. Spacing

Fillet welds

Procedures

General

Butt welds

Socket & fillet weld

Seal welds

Qualifications

General

Records

Defect repair

Preheat

Preheat

Preheat dissimilar material

Checking preheat

Postheat treatment

Heating method

Dissimilar metals

Temperature measurement

Interruption of welding prior to
PWHT

PWHT compatibility with base metal

TVA Document

P.S.I.M.3.1 (R7) Para 2.1

P.S.1.M.3.1 (R7) Para 2.1

P.S.1.M.1.2 (R4) Para 5.1

P.S.1.M.1.2 (R4) Para 5.1

P.S.1.M.1.2 (R4) Para 5.4

P.S.1.M.1.2 (R4) Para 11.1

P.S.1.M.1.2 (R4)
Para 11.2, 11.3, and 11.4

P.S.1.M.1.2 (R4) Para 7.1

P.S.1.M.1.2 (R4) Para 14.1

P.S.1.M.1.2 (R4) Para 7.1

P.S.3.M.5.1 (R6) Para B.7

P.S.3.M.5.1 (R6) Para B.8

P.S.1.M.1.2 (R4)
Para 3.0 and 4.0

P.S.3.M.5.1 (R6) Para 7.0
P.S.1.M.1.2 (R4)
Para 3.0 and 4.0

P.S.1.M.1.2 (R4) Para 15.0

P.S.1.M.1.2 (R4) Para 9.0

P.S.1.M.1.2 (R4) Para 9.3

P.S.1.M.1.2 (R4) Para 9.4

P.S.1.M.1.2 (R4) Para 10.0

P.S.2.M.1.1 (R4) Para 2.0

P.S.1.M.1.2 (R4) Para 10.1

P.S.2.M.l.1 (R4) Para 5.0

P.S. 1.M. 1.2 (R4)
Para 14.20 and 14.21

P.S. 1.M. 1.2 (R4) Para 10.1

D-26

Compliance

Yes No

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x



Checklist CNP-13
CODE/STANDARD REQUIREMENTS

ANSI B31.5-1966 (continued)

Compliance

Title/Subject

Holding temp

Local PWHT

Inspection

Final inspection

Circumferential welds

TVA Document

P.S.2.M.I.1 (R4) Para 4.0

P.S.2.M.1.1 (R4) Para 2.3

N-VT-3 (R4)

N-VT-3 (R4)

Checklist CNP-14
CODE/STANDARD REQUIREMENTS
ASME SECTION XI (REPAIR RULES)

1980 THROUGH WINTER 1981

Compliance

TVA Document

IWA-1400 Repair records
j) and (k)

IWA-4120 Additional rules and requirements

IWA-4130 Repair program

IWA-4140 Inspection

IWA-4200 Material

IWA-4300 Welding and welder qualifications

Part II, Section 2.3,
Para 3.3 Procedure 1402.02

NQAM, Part II, Section 2.3,
Para 3.1.3 Procedure 1402.02

NQAM, Part II, Section 2.3,
Para 3.0 and 3.1.2
Procedure 1402.02

NQAM, Part II, Section 2.3
Procedure 1402.02

NQAM, Part II, Section 2.3,
Para 3.0 and 3.1.2
Procedure 1402.02

NQAM, Part II, Section 2.3,
Para 3.0 and 3.1.2
Procedure 1402.02

a. The TVA program exempts involvement of the ANII for tack and seal welds to valve seats.
was accepted by the ANIA (Hartford Steam Boiler) on May 6, 1983.

Criteria

531.3.8

531.3.9

536

536.1

536.1.2

Criteria Title/Subject

This exemption

D-27


