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1.0 INTRODUCTION

The Tennessee Valley Authority (TVA) Welding Project (WP) was established

in late 1985 to address problems and issues related to welding. The WP

was chartered with resolution of these problems in a manner 
which would

provide a high degree of confidence in the adequacy of the welding

program and the reliability of the welded structures and systems in the

TVA nuclear units. Specifically, the WP was tasked to evaluate the TVA

welding programs, to identify any needed corrective actions, 
and to

ensure that such actions are properly implemented.

At the Watts Bar Nuclear Plant (WBN), the WP undertook this charter in

two phases. As part of both phases, an independent review of welding

activities was performed by the Department of Energy Weld 
Evaluation

Project (DOE/WEP). DOE selected EG&G Idaho, Inc. (EG&G) to perform this

independent evaluation.

Phase I was a programmatic review to identify the commitments 
made

through the Final Safety Analysis Report (FSAR) and to verify that 
the

design output, construction specifications, and site-implementing

procedures adequately conveyed the details of these commitments. The

results of this program review were published in the TVA Welding 
Project

Volume VI, WBN Phase I Report (reference 10.1) and DOE/WEP report,

(reference 10.2).

Phase II of the WP evaluation was an in-depth review of the

implementation of the welding program at WBN. The principal elements of

this phase of the evaluation were a physical reinspection of the welded

structures and systems in the plant, detailed evaluation of 
the

welding-related employee concerns, and a review and analysis 
of certain

nonconformances which were generic to large populations of welded

connections. Additionally, the results of the Phase II reinspections and

investigations were used to assess the conclusions and recommendations 
of

the Phase I review.

This report and DOE/WEP reports (references 10.3 through 10.11) 
document

the results of this phase.

-- i-
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2.0 WELDING PROJECT PHASE I PROGRAM REVIEW

O 2.1 Introduction

Based on the Phase I review, the WP concluded that the 
written welding

program at WBN was in compliance with welding and quality 
assurance (QA)

requirements. The Phase I review did, however, identify two deficiencies

and a number of program areas needing improvement. 
The WP Phase II

activities substantiate the conclusions drawn from 
the Phase I review.

The DOE/WEP review (reference 10.2) of the TVA-written 
welding program

supports the TVA conclusion.

2.2 Deficiencies

2.2.1 Safety-Related Heating, Ventilating, and Air-Conditioning 
(HVAC)

Ductwork

The review of design output for consistency with the 
FSAR commitment to

the Sheet Metal and Air Conditioning Contractors National 
Association

(SMACNA) code identified the need for Nuclear Engineering 
(NE) to

specifically delineate the technical requirements for 
welding

fabrication of seismically designed ductwork. The SMACNA code allows

welding and other fabrication techniques based on the 
constructor's

skill and technology.

The Phase II evaluations identified problems associated with 
the

safety-related HVAC ductwork. Section 7.6 provides a full discussion

of the corrective actions for the identified deficiencies.

2.2.2 Pipe Rupture Mitigative Devices (PDs)

The review revealed some instances where the requirements 
of WBN

Construction Specification N3C-884, "Fabrication and Installation 
of

Pipe Rupture Mitigative Devices and Associated Support 
Structures,"

(reference 10.12) were not incorporated into the Nuclear 
Construction

(NC)-implementing procedures. Because of a change to the engineering

criteria for visual inspection which occurred in February 
1981, the

visual inspection performed on pipe rupture mitigative devices

fabricated after February 1981 may not have been to the same 
criteria

specified in the construction specification. The differences in the

criteria were not significant enough to warrant a sample selection 
for

reinspection during Phase II. However, some pipe rupture mitigative

devices were reinspected during the Phase II effort and were shown by

engineering calculations to be acceptable as is. This discrepancy and

other minor discrepancies are detailed in attachment 11.1. 
Actions

planned, underway, or completed are also given in attachment 
11.1.
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2.3 Phase I Recommendations

The WP Phase I program review determined that except as noted in

sections 2.2.1 and 2.2.2 above, design output documents properly reflect

the welding-related commitments, and that technical requirements related

to welding are incorporated into the WBN welding program. The WP did,

however, identify areas for enhancement to improve the overall

effectiveness of the program. Weaknesses were identified and

recommendations for improvement were provided in the following areas:

" Design, constructio 'n, and operations documents have unclear and

indirect references and instructions. The system of drawings,

specifications, and procedures is cumbersome and difficult to follow.

" Improvement is needed in the scope and depth of training and

orientation programs for craft, engineering, and QA personnel.

O There is a need for improvement in communication among supervisors,

engineers, inspectors, and craftsmen, both as individuals and as

groups.

" Trend analysis has not been effective in preventing recurrence of

deficient or nonconforming conditions.

These needs will generally be satisfied through the corporate and site

Nuclear Performance Plans, the Nuclear Power (NP) system of policies,

directives, standards, procedures, and instructions, and through

improvements in management practices resulting from the Employee Concerns

Special Program (ECSP) and internal reviews and changes being made by the

Welding Program Coordination Team (WPCT).

The WPCT was formed as the result of a recommendation presented by

Nuclear Quality Assurance (NQA) during an evaluation of the NQA welding

program performed in April 1988. A three-member WPCT was formed

consisting of a member from each of NQA, NC, and NE. These members were

selected by the Vice Presidents of NQA, NC, and NE, as applicable, and

have been given the necessary authority to make program changes. The

objectives of this team are to optimize welding activities among NQA, NC,

and NE; enhance communication; and promote teamwork. The WPCT is also

responsible for ensuring an effective transition of remaining activities

from the WP to the appropriate line organizations.

The WP made ten recommendations for improvement in the welding program.

These recommendations are discussed in detail in section 9.0 of this

report.

The WP also made specific recommendations for improvement in the

site-implementing procedures. These recommendations are discussed in

section 9.1 and detailed in attachment 11.1.

-3-
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3.0 EMPLOYEE CONCERNS EVALUATIONS

* 3.1 Introduction

Part of the WP responsibility was evaluation of the employee concerns

(ECs) in the ECSP Welding Category. Thus, under the umbrella of the WP,

the issues raised by the concerns were separately addressed, using

different methodologies, by the DOE/WEP evaluations and by the ECSP

Welding Category Evaluation Group. This management approach allowed each

element to complement the other and allowed one group of managers and

engineers to assess the findings of each element as they related to

common issues.

3.2 Scope of Evaluation

Three hundred and ninety welding-related ECs were assigned by the ECSP to

the WP for evaluation at WBN. Of the 390 concerns, 379 were specific to

WBN. The remainder were either nonplant-specific, or originated at other

TVA sites, and were evaluated for generic applicability to WBN. The WP

separated the 379 WBN specific concerns into 142 issues with similar

characteristics. These issues dealt with the adequacy of welding

procedures and practices, quality of welding, and qualifications of

welders and inspectors at WBN.

3.3 Methodology

The WBN specification and procedure histories, as related to welding from

the beginning of construction to the present, were reviewed. These

procedures and specifications were compared with the applicable codes

which were in effect during each phase of plant construction. The WBN

Phase I report (reference 10.1 draft) and the DOE/WEP report (reference

10.2) were reviewed. Also reviewed were the Sequoyah and Browns Ferry

Welding Project Reports and the Nuclear Safety Review Staff (NSRS) and

Employee Response Team (ERT) Investigation Reports. The DOE/WEP

reinspection results which related to the issues were factored into the

evaluations. Each concern was compared with the requirements defined in

the applicable codes and the commitments made in the QA Topical Report,

TVA-TR75-1A (reference 10.13). A review was made of quality indicators

(QIs) such as United States Nuclear Regulatory Commission (USNRC)

Inspection Reports and TVA audit and deficiency reporting documents that

were issued during construction. As appropriate to the issues,

discussions were held with cognizant TVA construction, engineering,

quality, and craft supervisory personnel.

3.4 Employee Concerns Issues

The issues raised by the ECs were divided into groups based on subject

matter or the planned evaluation approach. Each of the groups was

addressed by a Welding Project Evaluation Report.

-4-
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The groups related to the following areas:

o welding filler material

o welding inspection programs and procedures

o welding inspector qualification

o welder qualification, continuity, training, and equipment

o HVAC duct installation and documentation

o base metal damage

o administrative policy

O weld repairs

O weld sampling program

O weld quality

The WP Phase I program review identified five notable 
issues, which, if

factual, had the potential to indicate that significant problems in the

welding program existed. The following paragraphs summarize the results

of the WP-detailed evaluation relative to these issues which were also

identified by ECs:

3.4.1 Preweld Inspections of Structural Steel

This issue evolved from the TVA practice of allowing welder 
foremen,

who are responsible for production, to verify prewelding 
requirements

for structural steel. The concerns imply that TVA is in conflict with

its quality assurance commitments, AWS D1.1, "Structural Welding 
Code -

Steel," (AWS D1.1) 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," requirements by allowing welder foremen to 
perform

preweld inspections. These concerns were not factual.

The process specification and the site implementing procedure 
require

the foreman to be responsible to ensure that preweld requirements,

including correct fitup, are met before completion of the 
weld.

Welding engineering personnel monitor each foreman at least 
biweekly to

ensure that the foremen are properly performing the required

activities. In addition, structural fitups are monitored on a

surveillance basis by certified inspectors. This conforms with the

AWS DI.1 sections on workmanship and inspections.

The concerns are a restatement of an issue which was addressed 
and

resolved in 1980. First raised in a Bellefonte Nuclear Plant audit

report, the issue was determined to be applicable to all TVA nuclear

sites and reported to USNRC under the provisions of 10 CFR 50.55(e).

-5-
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A review of ANSI N45.2.5, AWS DI.1, and the TVA QA Topical 
Report

(reference 10.13) was performed. The conclusion was that the practice

of having the foremen verify prewelding activities under 
a quality

control (QC) surveillance program was in compliance 
with the TVA

commitment to ANSI N45.2.5.

The TVA QA Topical Report does not mandate that a 100-percent 
fitup

inspection be performed by quality inspectors on all 
structural

installations. The topical report, revisions 2 through 9, require 
that

for safety-related construction activities which are 
non-ASME Code,

inspection hold points are identified in the site quality 
procedures

and must be witnessed, verified, or examined before 
the work can

proceed. Specifically, this requirement is defined in revision 9 where

the TVA conformance status to ANSI N45.2.5 is stated as "Verification

of preweld activities, including fitup, will be verified 
through

selective QC inspection, unless 100-percent inspection 
is specified by

NE in design output documents." Even though this commitment was not as

clearly defined in the earlier revisions of the topical report, the

intent has remained unchanged. Thus, TVA has always been in compliance

with its QA commitment to ANSI N45.2.5 relative to fitup 
inspections.

Complete details of the WP evaluation of this issue from a programmatic

viewpoint are discussed in Welding Project Evaluation Report 
WP-16-WBN

(reference 10.14).

The DOE/WEP Phase II reinspections did not identify a problem with

fitup of structural steel members at WBN. DOE/WEP reported to TVA

(reference 10.15) that fitup is not a recreatable attribute when

reinspecting final welded joints. This position is substantiated by a

November 1986 letter from Reedy Associates to the DOE/WEP.

Reedy Associates notes (reference 10.16) that during development 
of the

Nuclear Construction Issues Group (NCIG) criteria for visual 
weld

acceptance for structural welds, the subject of fitup was discussed

several times. The subject was also discussed with USNRC. The final

conclusion of NCIG and USNRC was that review of fitup 
is not an

appropriate topic for final acceptance inspection of structural welds.

DOE/WEP did, however, collect data during the reinspection 
which

provides a very conservative estimate of the adequacy of 
fillet weld

size when compared to visible gaps at the weld ends.

In their May 1987 letter (reference 10.15), DOE/WEP noted 
that they had

to date inspected approximately 10,000 fillet welds at WBN. 
About

3,000 of these welds were such that the gap between members at the 
ends

of the welds could be determined. Of these welds, 49 (less than 2

percent) were evaluated as being undersized when based on 
reducing the

fillet weld size by the amount the gap exceeded 1/16 inch. 
Engineering

evaluation showed all of these welds to be suitable for service.

The DOE/WEP report (reference 10.11) indicates that adequate 
methods

for verification of fitup were delineated in (TVA) documents; 
and that

records indicate that these methods were implemented appropriately.

This report further states that the reinspection data supports 
these

conclusions.

-6-
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Thus, the DOE/WEP program review, the WP Phase I program review, the

detailed ECs evaluations, and the DOE/WEP inspection results0 collectively show that the preweld inspections for structural steel at

WBN were acceptable, and that no further action relative to this 
issue

is indicated.

3.4.2 Reinspection of Structural Welds Coated with Primer

This issue evolved from a change to the design specification 
intended

to allow certain reinspections for weld configuration without 
removing

the coating. Previous practice had been to clean all welds before any

type of inspection.

Beginning in 1980, a series of nonconforming condition reports 
(NCRs)

identified a large number of structural welds with configuration

problems (size, length, and location).

In early 1982, to aid in the resolution of NCRs through sample

reinspections, the design specification and the site implementing

procedure for visual inspection of structural welds were changed to

allow limited reinspection of welds which had been coated with

carbo-zinc primer. The changed specification did not allow initial

acceptance inspection of coated welds, and limited the reinspection of

primed welds to attributes which would not be masked by a properly

applied prime coating. Making this change was within the authority of

engineering and AWS Dl.l.

TVA did report that 100 to 150 welds may have been inspected through

primer. It was unclear from the initial report whether these

inspections were initial or reinspections. A review of the entire

carbo-zinc issue shows that, except for three components, the welds in

question were part of a sample reinspection program. The three items

identified as having been initially inspected through a prime coat were

reported on an Inspection Rejection Notice, cleaned, and reinspected

and documented in accordance with the design specification and

implementing procedure.

The primary factor contributing to the ECs in this area was a

misunderstanding of the engineering intent which was to provide for the

reinspection of primed welds for certain reinspection programs only.

In early 1984, TVA revised the design specification and implementing

procedure to remove the provision for reinspection of primed welds

since the TVA sampling programs were completed. This removed the

confusion of inspection of welds through paint. Complete details of

the programmatic evaluation of this issue may be found in the Welding

Project Evaluation Report WP-02-WBN, "Inspection of Welds Through

Carbo-Zinc Primer at Watts Bar Nuclear Plant" (reference 10.17).

The DOE/WEP reinspections addressed this issue by visual inspection of

a random sample of over 1,450 welds fabricated and inspected by TVA

from December 1, 1981, through January 23, 1984. This is the period

during which the TVA program at WBN allowed reinspection of primed

-7-
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structural welds. Before inspection, all paint and primer was removed

from this sample of welds, including their heat-affected zones. One

of these welds was found deviant for a crack, and one was found deviant

for porosity.

The DOE/WEP analysis of the reinspection data compared deviation rates

for the welds inspected by TVA during, before, and following the

subject time period. No significant differences existed between the

deviation rates for the three time periods relating to the issue of

reinspection through primer. All of the welds associated with this

sample were determined to be suitable for service.

The DOE/WEP determined that quality documentation did not provide

evidence of initial inspections being performed using the "reinspection

through primer" provisions; and that if any welds were initially

inspected through paint, it did not adversely affect the acceptability

of the welds. Details of the DOE/WEP reinspections related to this

issue may be found in the DOE/WEP report (reference 10.11), and in the

Evaluation Report and Closure Statement for WEP Group 205, Inspection

of Welds Through Carbo-Zinc Primer (reference 10.18).

3.4.3 Welding Electrode Control

At issue were two major elements of the WBN program for control of

welding filler materials; i.e., traceability of the filler material and

protection of coated electrodes from moisture absorption.

NB-4122 of ASME Section III provides two methods to ensure that only

the specified materials are used in a weldment. Either of the two

methods is acceptable. One method is to provide direct traceability

from the weldment to a heat lot or number of filler material. The

second method requires that only Class I welding material be procured

and a control procedure be used to ensure that only specified materials

are used.

WBN now maintains direct traceability from the weldment to a heat or

lot number of filler material. Previous use of the first method

created a perception that the program was not in compliance with ASME

Section III, "Nuclear Power Plant Components." The control procedure,

used for the second method, included elements whereby the engineer

assigned the Detail Weld Procedure (DWP), which in turn specified the

type filler material to be used for each welding process. The foreman,

based on the assigned DWP, completed the weld material requisition,

which specified the type, size, and quantity of material to be issued

to the welder. The type and size of filler material used in the

weldment were recorded on the process control document and verified by

the welding inspector. These steps were detailed in the

WBN-implementing procedures and were adequate to satisfy the second

control method allowed by ASME Section III, NB-4122.

Several ECs questioned the TVA practice of allowing low hydrogen

shielded metal arc welding electrodes to remain exposed to the

atmosphere for an entire shift. Previous practice had been to limit
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the exposure of these electrodes in accordance with a table shown in

AWS D1.1. According to this table, the maximum exposure for the most

commonly used electrode was four hours. In order to save lost time

during the work shift, the electrodes were issued in portable electric

holding ovens, which made the exposure time negligible.

AWS D1.1 was changed in 1979 to allow low hydrogen coated electrodes to

exceed the specified atmospheric exposure times if certain

qualification tests were performed. The new AWS rules were

incorporated into the WBN-implementiflg procedures in early 1982. TVA

began qualifying some electrodes by testing for an extended atmospheric

exposure. Typically, the new limit was ten hours. Purchase

specifications were changed to require all newly purchased electrodes

to be capable of meeting the test requirements for extended exposure.

Over a period of time, all electrodes at WBN were tested and either

disposed of or qualified for the new exposure limits.

Discontinuing use of the portable ovens and allowing the electrodes to

remain exposed for up to ten hours led many individuals to believe 
that

the electrode control program was in violation of AWS Dl.l.

The issues of welding filler material control are largely programimatic,

and thus not recreatable for direct reinspection. DOE/WEP addressed

the potential safety significance by evaluating over 9800 TVA made

welds. These welds were either free of deviations or the deviations

were acceptable in accordance with the applicable construction codes.

Complete details of the evaluation of welding filler material control

are discussed in Welding Project Evaluation Report WP-Ol-WBN, "Control

of Welding Filler Material at Watts Bar Nuclear Plant" (reference

10.19). The DOE/WEP evaluation of these issues is discussed in the

DOE/WEP report (reference 10.10).

3 .4.4 Inspector Qualification

The issues resulting from these concerns question the adequacy of the

qualification of welding inspectors.

The ECs in this area evolved, in part, from an accelerated training

program for personnel performing limited visual inspections of certain

structural items. It was possible for inspectors from the nonwelding

disciplines to qualify under this program in approximately two weeks.

This created a perception that WBN was in violation of the TVA QA

Topical Report (reference 10.13) commitment to ANSI N45.2.6,

"Qualification of Inspection, Examination, and Testing Personnel for

Nuclear Power Plants."

In 1980, a decision was made to allow non-NDE personnel to perform the

final visual weld inspections on structural items. Some of the

inspectors assigned to the Electrical, Mechanical, Instrumentation, and

Structural Engineering Units were provided a combination of classroom,

on-the-job, and self-study training in visual inspection of structural

welds. This was an accelerated qualification training program which

addressed only those inspection attributes related to final visual

inspection of structural items. It was possible to qualify under this

program in approximately two weeks.
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It is important to note that these personnel were already qualified in

the applicable inspection disciplines under the TVA ANSI N45.2.6

program. They were already familiar with the structures to be

inspected and with the associated drawings. They performed the final

weld inspections as a function of their existing discipline

certifications.

While this was a significant departure from past practice, the

accelerated training for a limited inspection qualification 
was

acceptable. This practice was discontinued in late 1982.

A second concern states that inspectors were not given visual welding

inspection training from 1976 to 1982. Major changes in the TVA

program for qualification and certification of welding inspectors

occurred in 1981. These changes led some to believe that before 1981,

inspector training was inadequate or nonexistent. After review of the

ERT files, USNRC expressed the same concern. These concerns were not

factual.

Before 1981, TVA did not have a uniform program for training and

certification of visual welding inspectors. Rather, each site

certified the inspectors to individual-implementing procedures.

Welding inspection was treated as an activity performed under 
the NDE

surface (liquid penetrant and magnetic particle) certifications. In

early 1981, NC established visual weld inspection as a separate method

of certification. Uniform education, training, experience, and

examination requirements were specified, using the American Society for

Nondestructive Testing (ASNT) Recommended Practice SNT-TC-lA 
as a

guide. At the same time, completion of a formal training program for

all visual welding inspectors was made mandatory. This was an

acceptable practice.

Another issue raised by concerned employees was that personnel with no

prior weld inspection experience were allowed to perform hanger welding

inspections while still in the process of being trained. The nature of

the on-the-job training method dictates that this concern is factual.

One of the requirements for qualification of visual inspection is

on-the-job training. The trainee performs visual inspections on

production welds. The trainee understands that these are not

acceptance inspections. The results of the training exercises are then

compared with the same inspection performed by a qualified and

certified inspector. Complete details of the WP evaluation of these

issues may be found in Welding Project Evaluation Report WP-06-WBN,

"Inspector Qualification and Training at Watts Bar Nuclear Plant"

(reference 10.20).

3.4.5 Welder Qualification Continuity

Several questions were raised through the ECs concerning the adequacy

of the welder qualification continuity program at WBN. It was believed

that, because of the methods used to verify that the welders had used

the processes for which they were qualified within the specified time

limits, WBN was in noncompliance with ASME Section III and AWS D1.1

,requirements.
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In August 1985, TVA issued a stopwork order which suspended all welding

being performed by NC at WBN pending correction and adequate updating
bf the welder performance qualification continuity records. This

action was taken as a result of a USNRC investigation of allegations of

possible noncompliant conditions in the WBN welder performance

qualification continuity program. The problem was documented as a

nonconforming condition and reported to USNRC in accordance with 10 CFR

50.55(e).

At the time of the stopwork order, the total scope of the problem could

not readily be determined by a records review. TVA elected to retest

all welders, thus establishing an accurate base from which to maintain

qualification continuity. The exceptions to this decision were welders

who had successfully taken initial qualification tests within the 90

days preceding the stop work order, had been terminated, or for health

reasons could not take the qualification test.

The computerized weld monitoring system identified the welds of all

welders who had a rejected test coupon during the qualification renewal

test, who did not retest, and whose records showed a break in

qualification continuity. These welds formed a population which was

sample inspected by TVA in accordance with NCIG-02, "Nuclear

Construction Issues Group Sampling Plan for Visual Inspection of Welds"

(reference 10.21).

The welds made by this group of welders were qualified by the sample

inspection program that produced a small number of discrepant welds

which were addressed through a nonconforming condition report.

A number of corrective and preventive actions were taken that improved

the TVA welder qualification continuity control program. Over a period

of approximately six months, the number of welders was reduced from

over 500 to less than 200. This aligned the number of welders with

actual needs at WBN, which improved the utilization of currently

qualified welders. The likelihood of a lapse in continuity was thus

decreased. The program was revised to strengthen control and

documentation of continuity updates. Site personnel were given

documented training in the requirements for welder qualification

continuity, and the importance of adherence to program requirements was

stressed to all personnel involved in the program.

USNRC reviewed the details of the corrective actions and in

September 1985, agreed that resumption of welding activities was

justified.

Complete details of the WP evaluation of this issue are presented in

Welding Project Evaluation Report WP-03-WBN, "Welder Performance

Qualification Continuity at Watts Bar Nuclear Plant" (reference 10.22).

3.4.6 Conclusions

The detailed WP evaluations of the facts surrounding the above five

issues and the DOE/WEP reinspections associated with the issues support
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the conclusions initially drawn in the WP Phase I program review. That

is that a welding quality assurance program (QAP) was in place,

adequate to meet the TVA commitments, and being implemented as intended

relative to four of the five major issues: performance of prewelding

inspections, inspection of welded structural connections coated with

primer, welding electrode control, and inspector qualification.

The welder qualification continuity issue originally appeared to be a

problem of a greater magnitude than was actually the case. There were

a small number of welders whose qualification continuity was improperly

continued. Corrective and preventive actions were taken to resolve the

problem, and USNRC agreed that resumption of welding activities was

justified.

3.5 Results

3.5.1 Introduction

Sixty-six of the 142 issues were unsubstantiated (in five cases the

issue had been adequately addressed by another activity, and required

no further evaluation by the WP). Thirty-one of the issues were

factual, but did not represent a problem because the practice in

question was in accordance with TVA commitments. Twenty-two of the

issues were factual, but corrective action had been taken by TVA before

the employee concern evaluation.

Three of the issues required corrective action to be taken that had not

been identified by TVA before the ECs evaluation. The three identified

deficiencies related to the welding and brazing inspection of

safety-related HVAC ductwork, structural welds in the valve rooms, and

the welds on a pipe rupture mitigative device.

Twenty issues, including both safety-related and nonsafety-related

hardware, remain to be evaluated. Final disposition of these ECs has

been deferred and will be completed by the responsible line

organization when unit 2 returns to active preparation for licensing.

Each of the ECs has been documented on a Corrective Action Tracking

Document (CATD) to ensure that required inspections, evaluations, and

corrective actions are taken as necessary.

3.5.2 Issues Evaluated and Found Not Factual at WEN

Sixty-one issues, discussed in section 3.5.1 and raised by the ECs,

were found not to be factual. Some of these issues had been

investigated by the ERT, NSRS, and DOE/WEP. The results of the previous

investigations were considered in the evaluations.

These 61 issues were resolved by comparison of the stated concerns with

the applicable codes, standards and specifications; review of the

site-implementing procedures and, where appropriate, the process

control documents; and review of the deficiency reporting history for

the plant. Also, the results of discussions with individuals who had

knowledge of or responsibility for the activities in question were used

in resolution of these issues.

-12-

05 180



Is3..

3.5.4 Factual Issues Previously Addressed by TVA at WBN

Twenty-two issues raised by the concerns were factual and identified

problems which had been previously corrected through the TVA QAP.

ýTwenty-one of these issues were resolved by review of the corrective

actions taken to ensure that the full extent of the deficiencies were

identified and corrected in accordance with the TVA commitments.

One issue was the subject of a corrective action plan resulting from

the WP Phase II activities. The issue had been identified by the

DOE/WEB and a corrective action plan was developed before the detailed

employee concern evaluation. This issue relates to documentation of

temporary minor attachments to ASME piping. Details of the corrective

action, which was expanded to include all temporary attachments are

discussed in section 7.8.

3.5.5 Factual Issues Not Previously Addressed by TVA at WBN

Three issues, evolving from the ECs, identified problems which required

corrective action, and had not been previously addressed by TVA. These

issues were:

(1) HVAC ductwork welding

(2) North/South valve room welding

(3) Main steam impingement sleeve welding

For further discussion of these issues see sections 7.6, 7.11, and

7.12, respectively.

3.5.6 Issues Not Requiring Evaluation as Welding-Related Technical Issues at

WBN

Five issues raised by the ECs (see section 3.5.1) were adequately

addressed by other activities and required no further evaluation by the

WP.

-13-
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Issues Evaluated and Found Factual, But Not a Problem at WBN

In 31 of the issues evaluated at WBN, the statements of concern were

factual. The issues raised, however, did not present a problem in that

the conditions or practices described by the concerned individuals were

in accordance with the approved TVA program. These issues were

resolved by comparison of the stated concerns with the applicable

codes, standards and specifications, review of the site-implementing

procedures, and, where appropriate, the process control documents, and

the deficiency reporting history for the plant. The results of

previously performed investigations were considered in the evaluations.

Also, the results of discussions with individuals who had knowledge of

or responsibility for the activities in question were used in

resolution of these issues.



" Two of the issues related to a threat of improper disciplinary action

and a supervisor directing craftsmen to perform work improperly.

These issues had no welding-related technical significance and were

evaluated by the TVA Office of the Inspector General.

o Three issues related to inequitable disciplinary action,

administrative practices for the return of filler material, and 
an

individual incorrectly receiving an inspection rejection notice 
for

insufficient weld on an instrumentation hanger. These issues had no

welding-related technical significance and were evaluated by the ECSP

Management and Personnel Category.

3.5.7 Employee Concerns Deferred on Unit 2

ECs related to unit 2 were collected and sorted by issues. These

issues will be fully evaluated when unit 2 completion activities 
are

reinstated. Investigation of some structural welds in the north/south

valve rooms will continue as an already committed action. The

additional investigation of main steam line jet impingement sleeve has

been transferred from the WP to the line organization. In reviewing

these issues and from the data collected during the unit 1

reinspection effort, there do not appear to be any generic or

significant problems related to these employee concerns.

3.5.8 Observation Unrelated to Concern Evaluation

One CATD was issued to address observations on a pipe hanger (welds

which appear to be undersized) by an evaluator while performing an

investigation of an unrelated issue. This specific pipe hanger was

reinspected by the WP. An engineering evaluation of the results

resulted in acceptance of the hanger.

3.6 Welding Program Enhancements

As a result of the WP detailed ECs evaluations, three recommendations

were made for enhancement of the welding program. Two of these

recommendations were addressed to the entire NP welding program, and one

was applicable to WBN only. These enhancements are discussed below.

WP recommended that TVA provide an overinspection program at all NP

sites. The intent of this recommendation was to provide a systematic

approach to monitoring inspector performance and to provide early

identification of inspection program or individual inspector

problems. The system in place at Bellefonte Nuclear Plant was

proposed as a model.

At WEN, NQA issued a quality methods instruction to establish the 
QC

Reinspection Program. This program requires overview reinspection of

each inspector's work on a regular basis and provides for reporting

and documentation of the results. The program now established at WEN

fully meets the intent of the WP recommendation.

-14-
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In reviewing the deficiency reporting documents issued at the four

TVA nuclear plants, WP noted recurring reports of problems related to

welder qualification continuity. These instances were, in most

cases, traced to documentation problems wherein the welder 
was

actually qualified for the process in use, but the qualification was

not documented properly. In some cases, the documentation was

correct, but not immediately retrievable from the files.

WP recommended that TVA automate the welder qualification continuity

update process for all NP welders. This recommendation was intended

to preclude the errors and omissions inherent in manually 
preparing

qualification listings, and to project qualification expiration dates

in advance, thus avoiding the likelihood of a welder or his

supervisor allowing a qualification to expire. The system in place

at WBN for NC welders was proposed as a model.

At WBN, the modifications welders' qualification and continuity

records have been integrated into the NC-automated program. Under

this consolidation, the maintenance welders' records have been

included under the NC program. The actions taken fully meet the

intent of the WP recommendations.

WP noted that the WBN site-implementing procedures do not clearly

define the circumstances under which unique weld identification

numbers are assigned for ANSI B31.1, "ANSI/ASME Power Piping 
Code,"

and AWS D1.1 welds; and the procedures do not define the

responsibility for assignment of these numbers. WP recommended that

the existing practices which are acceptable be clearly 
defined in the

site procedures. The actions to implement this recommendation are in

process. The planned actions fully meet the intent of the WP

recommendations.

3.7 Conclusions

WP performed detailed evaluations of 117 of the 142 separate issues

raised by the ECs. Of the remaining issues, five were not technical

welding-related issues and the others were deferred to the start of

licensing activity on unit 2. These deferred issues were deemed to be

directly related to hardware items and do not have the potential to

result in programmatic problems being identified.

Approximately 114 of the issues for which detailed evaluations have been

performed, either did not require corrective action or had already 
been

corrected by TVA before the ECs evaluations.

Three issues, or less than three percent of those evaluated, led to

corrective actions which either have been completed or are 
underway.

While there was a small variance in the specific ECs addressed 
by DOE/WEB

and WF, all of the issues raised by the concerns were considered both by

the WP and the DOE/WEP efforts. DOE/WEP report (reference 10.11) states

that 4.4 percent of the concerns addressed were confirmed. Thus, the

separate methodologies applied by the two evaluation groups 
produced

substantially the same result.
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To date, the detailed evaluations of the ECs have not identified any

deficiencies which, had a unit been in operation, would have caused the

unit to be shut down. There were, however, certain deficiencies

identified which require rework or further engineering evaluation to

ensure that the affected items will be suitable for their intended

service.

Collective assessment of the conclusions drawn in the 25 detailed

evaluation reports did not reveal any programmatic inadequacies. These

evaluations did show some areas of weakness in which improvement would

enhance the overall implementation of the welding program. Of the five,

three are indications of general patterns of weakness and areas for

improvement in the TVA welding program at WBN.

The program enhancements dealt with establishing a uniform method of

maintaining the welder qualification continuity records and implementing

a method for systematic approach to monitor inspector performance and

provide early identification of programmatic or individual inspector

problems. As discussed above, action has been taken to incorporate the

WP recommendations into the WBN welding program in these two areas.

The three areas which show patterns of weakness and need for improvement

are:

o Some lack of understanding about the extent of the TVA commitments to

certain national standards.

o Inadequate means of informing workers about the status of welding

activities and corrective actions.

oThe system of general construction specifications, with their attached

process specifications and the site-implementing procedures, is

cumbersome and often difficult to follow.

These conclusions substantiate the earlier findings of the WP Phase I

program review in that improvement is needed in communication at all

levels within the welding program, improvement is needed in training, and

the process specifications and site-implementing process specifications

and procedures should be revised to clearly define welding requirements

and to provide explicit instructions for implementing these requirements.

Actions planned, underway, or already taken to implement the Phase I

recommendations will also resolve the areas of weakness identified

through the ECs evaluations. These actions are discussed in section 2.0

of this report.

3.8 DOE/WEP Evaluation of Employee Concerns

DOE/WEP evaluated the ECs that involved welds performed by TVA on

safety-related components (reference 10.11). From their review, DQE/WEP

confirmed 21 ECs. Confirmed, as defined by DOE/WEP, meant that DOE/WEP

concurred that an adverse condition did exist as the employee had

reported. Of the 21 confirmed ECs, 3 of the ECs had previously been
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identified and either had been resolved or were being resolved 
through

the TVA QAP. Three of the ECs are a part of the corrective action plan

for HVAC (see section 7.6). One of the ECs is a part of the corrective

action plan for documentation on installation for temporary attachments

(see section 7.8). The remaining ECs were in compliance with applicable

codes and required no further action.

As part of their review DOE/WEP combined the ECs and QIs into groupings

indicative of the nature of the problem. DOE/WEP formed nine categories

and then further divided these nine categories into subcategories. 
The

purpose of these groupings was to determine if there were any generic

problems associated with the ECs and QIs; no problems were found.

DOE/WEP determined that for ECs there were no components associated 
with

the concerns found to be unsuitable for service or any indications of

generic problems associated with them.
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4.0 GENERIC NONCONFORMING CONDITION REPORTS EVALUATION

4.1 Introduction

A number of generic (containing large populations of welds) NCRs

were initiated throughout the TVA welding program beginning in

1980. The nonconforming conditions related principally to the

geometric attributes of fillet and socket welds. At WBN, NCRs were

issued against large groups of like items, i.e., structural steel

welds, electrical support welds, pipe support welds, etc. Because

many of the weld deviations reported through the DOE/WEP

reinspections also related to weld geometry (size, length, and

location), the WP elected to review the NCRs to determine if a

significant number of the reported deviations might also have been

addressed earlier by the TVA QAP.

TVA had conducted a number of sample reinspections to evaluate

hardware addressed by the NCRs. Based on the sample selected, the

entire population of components had been considered to be acceptable.

The following NCRs were considered to be generic for the hardware

indicated:

NCR 2019R

NCR 2111R4

NCR 2375R1

NCR 2654R1

NCR WBN SWP 8008

NCR 2807R

NCR 3001R3

NCR 3523R

NCR 3579R

NCR 4093R

NCR 4753R

Pipe Supports

ASME Code Fillet Welds

Cable Tray and Conduit Supports

and Miscellaneous Steel Items

HVAC Duct Supports

Fillet Welded Skewed T-Joints

Pipe Rupture Protection Devices

Protection Devices Installed

before 1-1-81

Platforms, Ladders, and Stairs

All Structural and Misc Steel

(except Platforms, Ladders, and
Stairs)

Structural Steel

-18-
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4.2 NCR Summary

* 4.2.1 NCR 2019R (Pipe Supports)

TVA determined that 24 pipe supports, that had previously been accepted

in WBN unit 1, had one or more deviant conditions involving welds, lack

of locking devices on threaded members, out-of-tolerance conditions, or

cleanness conditions. NCR 2019R was issued to document and resolve

these conditions and to more concisely identify the required inspections

and acceptance criteria. Of the original 24 pipe supports, 11 were

determined acceptable by engineering review, but 13 required detailed

calculations to justify the reduction in weld sizes.

TVA issued a procedure, Quality Control Procedure, (QCP)-4.23,

"Installation Inspection and Documentation Requirements for Seismic Pipe

Supports" (reference 10.23), specifically for inspection of seismically

qualified supports based on criteria provided from NCR 2019R, certified

inspection personnel to the required inspection procedure, implemented a

program to review all previously accepted pipe supports to the modified

procedure, and performed any necessary rework to satisfy the criteria.

4.2.2 NCR 2111R4 (ASME Code Fillet Welds)

During the the NCR 2019R effort on pipe supports, TVA also determined

that some socket welds on two-inch (nominal pipe diameter) and under

ASME III piping were undersized and, therefore, did not meet applicable

acceptance criteria. This condition was documented by NCR 2111R4. A

reinspection program and subsequent repair of all applicable welds in

each code piping system, with the exception of isolated instances of

inaccessability because of embedded piping, was performed for all ASME

branch connection welds accepted before August 15, 1980, all instrument

line supports welded to ASME pipe (47B001 supports) accepted before

September 29, 1980, and all other ASME fillet welds accepted before

April 1, 1980. All inaccessible welds were evaluated by engineering and

were dispositioned by engineering to be "use-as-is."

4.2.3 NCR 2375R (Cable Tray and Conduit Supports and Miscellaneous Steel Items)

NCR 2375R1, issued in June 1980, identified welds deviant because of

weld attribute deficiencies on cable tray and conduit supports and

miscellaneous steel items. These findings resulted in a reinspection

program on a sampling basis of approximately 30,000 linear inches of

welds on these items. An engineering evaluation of the samples from the

reinspection program determined that there was a high degree of

confidence that all of the welds, for these items installed before

June 11, 1980, would meet code allowables.
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4.2.4 NCR 3579R and NCR 4093R (All Structural and Miscellaneous Steel)

0TVA determined dur ing the weld sampling program for NCR 2375R that
configuration problems existed. NCR 3579R was issued to document and

resolve these problems on some'platforms, ladders, and stairs. A

listing was prepared showing where the field configuration deviated

from the design drawings. Upon review of the inspections of the

subject structures, approximately 90 percent required rework and/or

drawing changes. The rework was then documented in accordance with the

applicable procedures.

NC 'R 4093R was issued to evaluate configuration problems on structural

and miscellaneous steel except platforms, ladders, and stairs. All

welds were reinspected and corrective actions taken, as necessary.

4.2.5 NCR 2654RI (HVAC Duct Supports)

To address the type of nonconforming conditions that might apply to

duct support welds, 245 duct supports, from a population of all

previously installed duct supports, were reinspected. Although

approximately 22 percent of the welds were deviant from the applicable

.inspection procedure, QCP-4.13, "Nondestructive Examination Procedure"

(reference 10.24), because of undersize and incomplete welds, slag

inclusions, porosity and overlap; the engineering evaluation of the

duct support sample determined that the duct support welds would be

within design criteria allowables and resulted in the supports being

acceptable for use-as-is. Based on this sampling program, all the

installed duct supports were accepted for use.

4.2.6 NCR WBN SWP 8008 and NCR 2807R (Fillet Welded Skewed T-Joints)

In December 1980, NCR 2807R was written to describe the nonconforming

condition concerning fillet welds joining pipe support members meeting

at skewed angles not being installed correctly. Skewed fillet welds

require a multiplier to the leg length to maintain the strength

equivalent to a member that is not skewed. Also noted was that the

fillet welds being specified were not in compliance with the definition

of skewed fillet welds (e.g., fillet welds less than 60 degrees or

greater than 135 degrees being specified on design output).

Engineering dispositioned NCR 2807 by instructing construction to

accept pipe support fillet welds as is. Engineering noted that it was

the designer's responsibility to use the multiplier factor to obtain

the correct size for the fillet, and construction had indeed installed

the fillet welds as the design output had indicated.

Engineering also initiated a design NCR WBN SWP 8008 to denote the

nonconforming condition of fillet weld being specified for angles less

than 60 degrees or greater than 135 degrees. Engineering reviewed all

design output for category I structures, systems, and components;

performed calculations for all nonconforming joints; and issued

drawings requiring joints that were overstressed to be strengthened by

increasing the size of the welds in the nonskewed portion of the joints.
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4.2.7 NCR 3001R3 and NCR 3523R (Pipe Rupture Protection Devices)

Other nonconformances were issued involving deviations from

requirements of drawing configurations and weld attributes on 
PDs. The

configuration issues were resolved by NCR 3001R and NCR 3523R 
resulting

in reinspection of all PDs, and construction requesting approximately

100 field change requests (FCRs). Engineering evaluated each FCR and

determined that each component was within code allowables. 
Engineering

approved each FCR and revised the appropriate drawing to 
reflect the

as-built condition.

4.2.8 NCR 4753RI (Valve Room Structural Steel)

TVA identified by NCR 4753RI that the quality of welding on structural

steel in the main steam valve rooms (excluding protection devices) 
was

not in compliance with drawing and welding specification requirements.

As a result, all structural steel welds in the main steam valve rooms

were reinspected and deviant welds identified to engineering.

Drawings were revised to reflect the as-built configuration if

engineering evaluation indicated weld acceptability or welds were

repaired or reworked to an acceptable configuration.

4.3 Conclusions

WP concludes, after review of the generic NCRs, that TVA had a program

that would identify problems and develop corrective actions to prevent

recurrence. This conclusion is based on the facts that early in 1980,

TVA began to identify problems in welding, evaluated these problems,

determined that the hardware was acceptable even with the problems

identified, and implemented corrective actions to prevent the recurrence

of these problems. Each of the NCRs used in the review had been

forwarded to NRC by report in compliance with 10 CFR 50.55(e).

DOE/WEP had recognized, as a result of the NCRs and the collective

corrective actions to prevent recurrence, that the results of their

sampling inspection should reflect improvements in the TVA welding and

weld inspection program. The grouping of several general AWS weld

populations for sampling purposes was split into welds made before

February 1981 and those made after that date. The DOE/WEP reinspection

results did show an improvement after the 1981 period as discussed in

section 5.6.2.

WP will compare the conclusions of these NCRs with DOE/WEP unit 1

conclusions and will document the results of the comparison in the WP

final report.
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5.0 WATTS BAR WELDING REINSPECTION

. 5.1 Introduction

DOE/WEP performed the reinspections, document reviews, and associated

engineering work for the WBN unit i Phase II effort. In addition,

DOE/WEP evaluated the ASME and ANSI welds on unit 2.

This section of the report provides the reinspection program attributes,

results, and conclusions.

5.2 Scope of Evaluation

DOE/WEP evaluated the as-constructed quality of TVA-made, safety-related

welds and their associated documentation. All plant safety-related weld

populations were initially included in the program. These populations

addressed piping fabricated and installed in accordance with the ASME

Sections III and VIII, Nuclear Power Plant Components and Pressure

Vessels, respectively, and the ANSI/ASME Power Piping Code, B31.1, and

ANSI/ASME Refrigeration Piping Code, B31.5. Welds made in accordance

with AWS DI.1 included civil structural steel, supports for piping,

instrumentation and control lines, electrical items, and HVAC systems.

HVAC ductwork was initially included but later removed from the DOE/WEP

scope based on a TVA-committed corrective action. These items will be

discussed further in section 7.0, "Corrective Actions."

5.3 Methodology

DOE/WEP selected the welded systems, structures, and components for

examination from three bases.

" The welding-related ECs were logically grouped by the issue of concern

(the nature of the indicated problem).

O The welding-related Qls, such as NCRs, 10 CFR 50.55(e) reports, and

conditions adverse to quality reports, were reviewed to identify

potential weld quality problems and to assist in formation of weld

populations.

o The total population of safety-related welded components was logically

divided to form homogeneous weld populations for statistical sample

inspection.

5.3.1 Homogeneous Weld Group Formation

On unit 1, DOE/WEP formed 115 groups of welded components to be used to

evaluate the quality of the completed welds and the implementation of

the TVA welding program.
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Specific groups were formed to address ECs or QIs where the problem

could be isolated to a specific component or group of components.

Thirty-six groups were formed, and all of the components in these

groups were specifically evaluated.

Forty-eight special groups were formed to address problems which could

not be isolated to specific components, but could be isolated to a

certain type of component, configuration, area, or system. Eighteen

additional special groups were later formed as a result of the

evaluation process, from additional data compiled by the TVA data base

verifications, or at TVA request. In that specific components could

not be identified, these groups were evaluated by statistical sampling.

Thirteen general groups were formed by logical divisions of the total

of the welded components. These groups were bounded by having common

characteristics including the personnel involved, the construction code

applicable to the work, and the procedures applicable to the work.

These groups were formed to provide a systematic method of evaluating

the general weld quality in the plant and to identify any

safety-related welding issues which may otherwise not have been

identified. The general groups were evaluated by statistical sampling.

As part of the unit 2 reinspection, two general populations were formed

to evaluate all of the unit 2 ASME and AN.SI welding.

5.3.2 Sampling Method

The statistical sampling method developed by DOE/WEF was based on the

multiple sampling and group disposition plan described by NCIG-02

(reference 10.21). DOE/WEP established data bases which were then

validated to ensure that all applicable safety-related welds were

represented in the total populations. Samples were drawn for each of

the groups using an automated random selection process, such that each

component in the population had an equal chance of being selected. The

selection process provided more samples than would actually be

scheduled for evaluation, to provide for replacement of inaccessible

items.

The actual number of items selected for evaluation was then based on

NCIG-02, in a manner which would ultimately provide at least a

95-percent confidence that at least 95 percent of the items would meet

the applicable code criteria.

Complete details of the statistical methods employed are presented in

the DOE/WEB report (reference 10.9).
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5.3.3 Methods of Evaluation

In performing the WP Phase II reinspection, DOE/WEP used three 
methods

of evaluation in various combinations. DOE/WEP prepared an assessment

plan for each group of welds to be evaluated. Each plan defined the

issue from which the group evolved, the boundaries of the 
group, the

method of evaluation, and the criteria to be used.

About 70 percent of the evaluations were performed by visual

reinspection in accordance with the originally specified construction

code, with the exception of structural welds where the acceptance

criteria of NCIG-01 were used. Where NDE, other than radiography, was

specified for the original installation of the item, these examinations

were also performed. DOE/WEP reviewed all radiographs where

radiography was specified by ASME Section III (Level II rereview).

Additionally, DOE/WEP applied examination techniques which exceeded 
the

original examination requirements in instances where such techniques

would better address suspected nonconforming conditions or the issue 
of

a concern.

A combination of reinspection, reexamination, and document review 
was

used when the issue could potentially be resolved using either method.

Where the TVA quality records were adequate to resolve the issue,

reinspection or reexamination were not required. If DOE/WEP had any

questions regarding the quality records, the associated welds were

examined.

Document review alone was specified by the assessment plan when the

issues in a specific or special group related only to documents or 
when

the issue could be resolved by evaluating the documents against the

applicable national codes or standards or against other weld program

documents or records.

In some cases, the issue was more appropriately addressed by

engineering evaluation. This approach was taken where the

characteristic at issue was no longer accessible or recreatable and

where inspection, examination, or document review were unlikely to lead

to conclusive results. Examples of this application are inprocess

activities, such as welding filler material control and temperature

control.

5.4 DOE/WEP Personnel Qualification/Certification

5.4.1 Personnel Training

As a prerequisite to receiving DOE/WEP-sponsored training, each

individual was required to undergo a knowledge assessment examination.

If the results of this examination did not demonstrate a satisfactory

skill level, the individual was not considered further for training and

certification.

The DOE/WEP training program was developed for each method of

examination in accordance with the guidelines presented in the ASNT

Recommended Practice, SNT-TC-lA.
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All candidates for certification in visual weld inspection received

training to NCIG-01, "Nuclear Construction Issues Group Visual Weld

Acceptance Criteria for Structural Welding at Nuclear Power Plants"

(reference 10.25). The visual examiners also received training in

ultrasonic thickness measurement.

During the course of the Phase II inspections and examinations, update

training was provided on an as-needed basis in accordance with the

DOE/WEP QAP. The DOE/WEP program satisfied 10 CFR 50 Appendix B

requirements for this scope of work.

5.4.2 Prerequisite Verification

DOE/WEP used an outside agency to perform a background verification on

all inspectors. Training, education, and work experience were verified

for each candidate before certification.

Additionally, for weld inspection personnel, DOE/WEP required current

certification by the American Welding Society as a Certified Welding

Inspector (AWS CWI).

5.4.3 Certification

Inspection and examination personnel were certified in accordance with

the DOE/WEP-approved QAP. A written recommendation for certification

by the DOE/WEP Level III examiner attested to each individual having

completed all of the requirements of the program before certification.

5.4.4 Inspector/Examiner Performance

Inspector/examiner performance was regularly monitored by two methods.

o Quarterly, the Level III or a designated Level II examiner performed

an overview of each individual during the performance of an

inspection/examination.

o Each week, five percent of the DOE/WEP inspection/examination

results were independently reverified by the Level III examiners.

5.5 Acceptance Criteria

DOE/WEP evaluated the welds using TVA licensing requirements, including

national codes and standards to which TVA committed through the FSAR.

The acceptance criteria were all of the visual inspection, including

those specified by drawing requirements, and nondestructive examination

criteria originally specified by TVA for fabrication and installation of

the welded items, except for structural welds. Original inprocess

inspections and examinations which were no longer recreatable were

excluded from these criteria.

For structural welding, the evaluations were performed in accordance with

AWS Dl.l. The visual acceptance criteria detailed in NCIG-O0 were

* applied.
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A detailed discussion of the specific code criteria used for each

inspection and examination process may be found in the DOE/WEP 
report

(reference 10.3).

5.6 Results, Unit 1 and Common

5.6.1 Statistical Results

DOE/WEP performed statistical evaluations of the inspections 
and

examinations and their results. The DOE/WEP data was sorted by the

applicable construction codes for this evaluation. The program

required a result which would establish with a 95-percent confidence

level that at least 95 percent of the population considered would meet

the applicable requirements.

The actual results of the inspections, examinations, and evaluations

exceeded this requirement. The confidence and reliability levels

obtained for the construction codes are:

o ASME - 99.0 percent/9 8 .3 percent

o ANSI - 99.0 percent/9 7 .4 percent

o AWS - 99.0 percent/98. 9 percent

5.6.2 AWS Weld Evaluations

The DOE/WEP performed inspections, examinations, and evaluations 
on

approximately 15,000 welds which were initially fabricated and

installed to the requirements of AWS Dl.1. Approximately 80 percent of

these welds were determined to be in compliance with the inspection

acceptance criteria (see section 5.3.3). Deviations from the

inspection criteria were reported in 20 percent of the welds inspected.

Deviations having no safety significance with regard to the acceptance

of the weld were arc strikes, slag, weld spatter, porosity, overlap,

and undercut. Rejectable undercut was potentially safety significant

to the component in which the weld was installed. However, analysis

showed that the reported undercut did not degrade the safety function

of any of the components.

When these nonsignificant deviations are disregarded, the overall

deviation rate is approximately 18 percent.

The frequency of occurrence of the most significant deviations, cracks,

incomplete fusion, and missing welds was less than I percent.

Deviations related to weld size, length, and location were reported in

approximately 15 percent of the welds inspected.
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Considering the circumstances of any reinspection effort, it is

expected that the inspectors would be conservative in measuring,

rounding off, and reporting weld size. It is reasonable to expect some

difference from original inspection results.

Figure 5.1 shows the distribution of deviant AWS weld attributes, based

on the number of times each attribute was examined. For more detailed

discussion on this figure, see reference 10.10.

The welds with reported deviations (20 percent of the total) were

evaluated for acceptability in accordance with the code requirements.

The average stress for all components with deviations was determined to be

less than 38 percent of the code allowable stress. Calculations show that

approximately 87 percent of the components with deviations are stressed to

less than 80 percent of code allowables. Analysis demonstrates that all

except 11 components were suitable for service. Ten unsuitable for

service components were located in the Control Building platform at

elevation 741.0. The other was the result of a missing brace in a

monorail support structure. (For the purpose of this evaluation, a

component was defined as a logical assembly of parts that have a common

function.)

Four corrective actions resulted from the TVA and DOE/WEP weld evaluations

associated with the WP Phase II review of AWS welding. Complete details

of these items may be found in section 7.0, "Corrective Actions."

0 Monorail Assembly - Missing Structural Brace

o Structural Platform Welds - Elevation 741.0

oStructural Steel Partition Wall - Elevation 755.0

Wall-Mounted Instrument Panels
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Combined AWS Weld Data

Attribute Legend

1. Crack

2. Weld size

3. Incomplete fusion

4. Overlap

a. Undorfilled craters

6. Weld profile

7. Undercut

a. Porosity

S. Weld length and

location

10. Arc strikes

11. Surface slag and

weld spatter

1 2 3 4 5 6 7 8 9 10 11

Attributes

Number of times attribute deviant

Deviant () = ----------------------- X 100

Number of times attribute Inspected

Notes:

1. Data represented is for visual

inspection.

3. Total number of welds
inspected, 15,033.

2. Percent of welds deviant Is

js.oox, excluding welds

deviant for surface slag

and weld spatter only.

Visual inspection weld data for the six AWS component classifications show

percent deviation for each attribute inspected.

FIGURE 5.1



Recognizing the potential for different results for the pre-1981 and

post-1981 timeframes, DOE/WEP performed the reinspections 
of some

groups with division by time of weld completion. For AWS welds, the

most significant result of this part of the evaluation is a clear
indication of improved weld quality in the post-1981 welding.

Using data from AWS populations listed below, a comparison of 
the

significant attributes of size, length, and location was 
done. The

deviation frequency for these attributes was the main contributor to

the number of deviant attributes.

Population Description

D Post-1981 Civil Structures

E Pre-1981 Civil Structures

G Post-1981 I&C Supports

H Pre-1981 I&C Supports

I Post-1981 Electrical Supports

j Pre-1981 Electrical Supports

K Post-1981 HVAC Supports

L Pre-1981 HVAC Supports

The DOE/WEP report (reference 10.11) stated that, "The DOE/WEP

reinspection results indicated a marked improvement in weld inspection

acceptance rates for items installed after the time line. DOE/WEP

concludes that these improvements are due to the program changes

implemented by the TVA."

V 5.6.3 ASME Section III Weld Evaluations

The DOE/WEP inspected and examined 401 ASME Section III welds by the

visual, liquid penetrant, or magnetic particle methods. When

attributes with no safety significance are discounted, approximately 80

percent of these welds were in compliance with the applicable

acceptance criteria. Of 79 reported deviations, 71 were minor local

deviations which were shown to be acceptable by engineering

evaluation. The remaining eight welds were reported as having

deviations which required characterization (surface conditioning to

determine relevancy of the indication). After characterization, these

eight welds were found to be acceptable without repair welding.

Of the total attributes visually examined on ASME Section III welds,

approximately 96 percent were acceptable. Weld spatter and arc strikes

accounted for over one-half of the approximately 4 percent of the

attributes determined to be deviant.

Figure 5.2 shows the distribution by attribute of the visually detected

ASME pipe weld deviations. For more detailed discussion on this

figure, see reference 10.10

0
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ASME Code Section III Large and

Small Pipe Weld Data

Attribute Legend

1. Cracks (linear Indications)

2. Overlap

3. Undercut

4. Lack of fuslon

5. Incomplete penetration

6. Slag

7. Visible porosity

S. Weld spatter

9. Arc strikes

10. Coarse ripples

11. Grooves

12. Abrupt ridges

I S. Valleys

14. Minimum section thickness

15. Taper

1s. Maximum offset

a 17. Reinforcement

1 I1. Fillet,,aoo kot weld size

1 3 5 7 9 11 13 15 17

2 4 6 8 10 12 14 16 18

Attribute

Number of times attribute deviant

* Deviant (Y-) = ------------------------------------------ X 100

Number of times attribute inspected

Notes:

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

InspecUons. Inspected, 364.

2. Percent of welds deviant is 13.19x

excluding welds deviant for slag,

arc strikes, or weld spatter only.

Visual Inspection weld data for all ASME Code Section III pipe welds show

percent deviant for each attribute inspected.

FIGURE 5.2



Four corrective action plans evolved from the ASME Section III

reinspections. Complete details of these actions are presented in

section 7.0, "Corrective Actions."

" Radiographs for ASME Piping Welds

" Piping Shear Lugs

o Temporary Attachments - Piping

o Classification of Containment Liner Welds

5.6.4 HVAC DUCTWORK

The DOE/WEP reinspection program initially included the evaluation 
of

safety-related welds in HVAC ductwork. Because TVA had established a

corrective action program (see section 7.0), this effort was removed

from the DOE/WEP scope.

5.6.5 ASME Section VIII Weld Evaluations

DOE/WEP visually inspected 64 welds on the stainless steel fuel pit

liner plates which were fabricated to the requirements of ASME Section

VIII. Approximately 97 percent of these welds were acceptable. Arc

strikes accounted for over 60 percent of the deviant welds.

Engineering evaluation determined all of the deviant welds to be

suitable for service.

Figure 5.3 shows the distribution of these deviations, based on the

number of times each attribute was examined. For more detailed

discussion on this figure, see reference 10.10.
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ASME Code Section Vill Weld Data

Attribute Legend

1. Cracke (linear indications)

2. Overlap

3. Undercut

4. Lack of fusion

5. Incomplete penetration

2 6. Slag

So 7. Visible porosity

8. Weld spatter
9. Arc strikes

10. Coarse ripples

I1 11. Qrooves

12. Abrupt ridges
13. Valleys

14. Minimum section thickness

10 15. Taper
16. Maximum offset

17. Reinforcement

18. Fillet/socket weld size

* 2

1 3 5 7 9 11 13 15 17

2 4 6 8 10 12 14 16 18

Attribute

Number of times attribute deviant

* Deviant (x) = --------------- --------------------------- X 100

Number of times attribute Inspected

Notes:

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

inspections. inspected, 64.

2. Percent of welds deviant Is 17.19x

excluding welds deviant for slag,

arc strikes, or weld spatter only.

Visual inspection weld data for all ASME Code Section VIII pipe welds show

' percent deviant for each attribute inspected.

FIGURE 5.3



5.6.6 ANSI B31.1 and B3l.5 Weld Evaluations

DOE/WEP examined 174 ANSI welds, of which 154 were acceptable. On an

attribute basis, approximately 91 percent of the attributes were

acceptable. Of the deviant attributes, over 69 percent were because of

arc strikes and weld spatter. All of the deviant welds were shown by

engineering evaluation to be suitable for service.

Figure 5.4 shows the distribution of the ANSI weld deviations, based on

the number of times each attribute was examined. For more detailed

discussion on this figure, see reference 10.10.

5.6.7 Cracked Welds

Several of the ECs related to cracked welds. Because of the

potentially serious nature of this type of defect, DOE/WEP analyzed the

inspection and examination data to determine the frequency of cracking

in the weld populations.

0DOE/WEP visually inspected 13,483 welds for cracks. Twenty-one, or

less than 0.2 percent, of these welds were reported deviant.

Characterization was performed on 12 of the welds to determine the

extent of the reported cracks. During characterization, all of the

indications were removed by light surface grinding and did not

require any repair or rework. The remaining nine are AWS welds.

For these welds, the evaluations were based on the assumption that

the entire welds were nonexistent. Therefore, excavation for the

purpose of characterizing the extent of the cracks was not necessary.

O Liquid penetrant or magnetic particle examinations were performed on

611 welds. Four, or less than 0.7 percent of these welds, were

determined to be cracked. Two of the cracks were also found

visually, and dispositioned as discussed above. During

characterization, the indications were completely removed by light

grinding. Repair or rework was not required.

oDOE/WEP reviewed all of the ASME Section III radiographs as part of

the reinspection. Review of the radiographic film for approximately

2,650 welds resulted in 22 welds, or approximately 0.8 percent

rejected for cracks. All of these deviations are addressed by the

radiography corrective action plan discussed in section 7.0.

Of the combined 14,094 visual inspections and surface nondestructive

examinations for cracks, less than one percent of the welds were

deviant. After characterization, there are no remaining cracks in the

ASME welds. The 9 AWS welds were determined to be suitable for

service. The radiographic film review also revealed less than

1 percent of the welds deviant for cracks. This evaluation shows that

there is not significant problems with cracked welds at WBN.
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ANSI Pipe Weld Data

Attribute Legend

1. Cracks (linear Indications)
2. Overlap
3. Undercut
4. Lack of fusion
3. Incomplete penetration
6. Slag
7. Visible porosity

.8. Weld spatter
S. Are strikes

10. Coarse ripples
1 1. Grooves
12. Abrupt ridge*
13. Valleys
14. Minimum section thickness

15. Taper
16. Maximum offset
17. Reinforcement
16. Fi~lltlaocket weld size

1 3 5 7 9 11 13 15 17

2 4 a 8 10 12 14 16 18

Attribute

Number of times attribute, deviant

Number of times attribute Inspected

Notes:
1. Data represented Is for visual

inspections.

X 100

3. Total number of welds

inspected, 174.

2. Percent of welds deviant Is.11.49x

excluding welds deviant for slag,

are strikes, weld spatter, or visible

porosity.

* Visual Inspection weld data for ANSI piping welds show percent deviant for

each attribute inspected.

FIGURE 5.4
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5.6.8 Evaluation of Out-of-Scope Findings

As discussed in section 5.3.3 above, DOE/WEP prepared an assessment

plan for each group of welds to be evaluated. This assessment plan

defined the issue from which the group evolved, the boundaries 
of the

group; the method of evaluation, and the acceptance criteria to be

applied.

The DOE/WEP inspectors, however, were not limited to reporting 
only

those attributes which were within the defined scope of the assessment

plans and their associated inspection checklists. In order to preserve

the statistical validity of the results obtained through the planned

inspections and examinations, deviations or apparent deviations 
outside

the scope of the evaluation plan were reported to TVA by independent

deviation reports (IDRs). These "out-of-scope" findings were

documented by the DOE/WEP inspectors and forwarded to the WP.

Additionally, members of the WP identified deviations or apparent

deviations during the course of their activities. Since the WP had no

responsibility to actually perform any of the planned Phase II

reinspections; deviations identified by the WP were reported as

out-of-scope findings in the same manner as those identified by the

DOE/WEP.

Evaluation of the out-of-scope findings and any required corrective

actions were accomplished in accordance with applicable requirements 
of

the TVA QAP. The evaluation included the cumulative effects of all

deviations when appropriate.

The DOE/WEP initially reported 335 out-of-scope conditions which were

apparent deviations; and the WP reported 139. Thus, 474 out-of-scope

findings were initially identified. Of these approximately 225 were

determined to:

(a) Not be welding related.

(b) Not identify deviant conditions.

(c) Report the same condition as already reported by other means.

See section 7.0 for the corrective actions for the remaining

approximately 249 out-of-scope findings.

5.7 Evaluation of Inspection/Examination Results

Welds which deviated from the inspection and examination acceptance

criteria were evaluated for suitability for service. A deviant weld was

considered suitable for service when it could be demonstrated by

appropriate evaluations to be in compliance with the applicable

requirements of the code as committed by the FSAR.
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The basis for disposition of deviant welds was unchanged from the

requirements of the design criteria. The suitability for service

analysis demonstrated that the design contained sufficient conservatism

to accommodate the deviant conditions. If the analysis could not

establish suitability for service, corrective action for 
the deviant weld

or component was required.

DOE/WEP independently reviewed the TVA engineering evaluations 
of the

deviations reported as a result of the scheduled reinspections.; 
The

DOE/WEP review included all areas related to design of the affected

component to ensure no loss of needed function and conformance with 
the

applicable codes and standards. DOE/WEP confirmed proper methodology;

correct geometry; loads and load combinations; accurate determination of

stresses; and correct application of code criteria. DOE/WEP did not

review the engineering evaluations of the out-of-scope deviation reports.

Details of the DOE/WEP independent verification of the TVA suitability

for service analyses are presented in DOE/WEP report (reference 10.7).

5.8 Inspection/Examination Results, Unit 2

5.8.1 Comparison of WBN Unit 1 and Unit 2 ASME and ANSI Weld Reinspection

Results

A statistical random sample of ASME and ANSI welds selected from unit 
2

was reinspected/reexamined by EG&G. The preparation of the data base

from which the samples would be randomly selected was accomplished in

the same manner as was done for unit 1. The data base was verified by

EG&G to be accurate for the purpose. From the total populations of

ASME welds (for both large and small bore piping) and ANSI welds, fifty

welds from each population were statistically selected at random for

reinspection.

Some of the same certified and qualified inspection personnel used by

DOE/WEP on the unit 1 reinspection effort were used by EG&G to perform

the reinspection on unit 2. The type of inspections and the acceptance

criteria were the same as for the original construction. Welds were

inspected and weld attributes categorized (significant and

nonsignificant) in the same manner as was done for unit 1 to facilitate

the comparison between the two units. The unit 1 and unit 2 general

ASME and ANSI populations were compared.

Results of this comparison are shown in Table 5.1. The comparison

shows that unit 2 has fewer deviant welds than unit 1. All deviations

from drawing requirements for both units were evaluated and accepted.

The percentage of welds reinspected having one or more attributes

deviant in unit 2 is substantially less than that for unit I in both

ASME and ANSI populations.
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Deviations from requirements for both units were evaluated by TVA and

were determined to be acceptable to design requirements. The

percentage of welds reinspected having one or more attributes deviant

in unit 2 was determined to be substantially less than for unit 1 in

both ASME and ANSI populations. ANSI weld attributes defined as

significant were numerically (by percentage of welds inspected) greater

for unit 2 in the sample welds reinspected (16.0 percent for unit 2

versus 11.2 percent for unit 1); but the total percentage of deviant

ANSI welds for unit 2 was significantly less (56.1 percent for unit 1

versus 20.0 percent for unit 2). The variation in percentages for

welds having significant attributes deviant (16.0 percent versus 11.2

percent) is not considered by TVA to be a statistically significant

variation.

Comparisons of all other attributes indicate that the quality of the

unit 2 welding was significantly better than unit 1 welding for the

ASME and ANSI populations.

Figure 5.5 shows the distribution of ASME Section III deviations based

on the number of times each attribute was examined.

Figure 5.6 shows the distribution of ANSI B31.1 deviations based on the

number of times each attribute was examined.
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COMPARISON OF UNIT 2 VERSUS UNIT 1

FOR ASME AND ANSI REINSPECTIONS

ASME

Deviant Welds

Welds Having Significant
Attributes Deviant

Welds Having Nonsignificant
Attributes Deviant

Unit 1

38.4%

10.9%

27.5%

ANSI

Deviant Welds

Weld Having Significant
Attributes Deviant

Welds Having Nonsignificant
Attributes Deviant

Unit 1

56.1%

11.2%

44.9%

TABLE 5.1

Note - Data source for Table 5.1 was EG&G populations A (ASME Small Bore),

B (ASME Large Bore), and C (ANSI) from unit 1 and 01 (ASME) and 02 (ANSI)

from unit 2 reinspections.
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4.0%



Watts Bar Nuclear Plant Unit 2 ASME Weld s

W". 0 1

1 3 5 7 9 11 13 15 .17

2 4 6 8 10 12 14 16 18

Attribute

Number of times attribute deviant

Number of times attribute inspected

Notes:

1. Data represented is for visual

inspections.

X 100

3. Total number of welds

Inspected, 50.

2. Percent of welds deviant is 6.OOx
excluding welds deviant for slag,

arc strikes, or weld spatter only.

Visual Inspection weld data for all ASME Code Section III pipe welds show. percent deviant for each attribute inspected.

FIGURE 5.5
39

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

S. Are strikes

10. Coarse ripples

11. Grooves

12. Abrupt ridges

13. Valleys

14. Minimum section thickness

15. Taper

16. Maximum offset

17. Reinforcement

lS. Fillet/socket weld size

* Deviant (Y-) =

|



1 atts Bar Nuclear Plant Unit 2 ANSI Welds
20 Attribute Legend

1.
2.

3.

4.

5.
6.

7.

8.

1.

10.

11.
12.

13.

14.

15.

16.

17.
18.

Cracks (linear Indioatior
Overlap

Undercut

Lack of fusion

Incomplete penetration

Slag

Visible porosity

Weld spatter

Are strikes

Coarse ripples

Grooves

Abrupt ridges

Valleys

Minimum section thickn

Taper

Maximum offset

Reinforcement

Fillet/socket weld size

8a)

mba

1 3 5 7 9 11 13 15 17

2 4 6 8 10 12 14 16 18

Attribute

* Deviant (,-) =

Number of times attribute deviant
X 100

Number of times attribute Inspected

Notes:

1. Data represented Is for visual

inspections.

3. Total number of welds
Inspected, 50.

2. Percent of welds deviant Is 16.OOx

excluding welds deviant for slag,

arc strikes, weld spatter, or visible

porosity.

O Visual Inspection weld data for ANSI piping welds show percent deviant for

each attribute inspected.

FIGURE 5.6
40



5.8.2 AWS Weld Reinspection Results

In 1985, before the initiation of the WP, TVA conducted a reinspection

of a sampling of AWS welds on both unit 1 and unit 2. The important

features of the reinspection procedure are summarized below.

The scope of the reinspection included samples from all types of

equipment populations including:

o Civil Structures, Building Steel, Platforms, Ladders, etc.

o Pipe Supports
o Instrumentation and Control (I&C) Supports

O Electrical Supports
o HVAC Supports

From the above populations, 64 components were selected at random 
by

engineering, 40 from unit I (approximately 2100 welds) and 24 from

unit 2 (approximately 900 welds). The reinspections were performed by

personnel certified for performing visual weld inspection. The weld

attributes were reinspected in accordance with the then applicable

Process Specification 3.C.5.4, revision 2. The inspection criteria was

the same as AWS D1.1 except for allowing slightly greater undercut depth

and allowing wire-brushed arc strikes and weld spatter.

The inspection data was then compared to the acceptance criteria in

accordance with NCIG-02. Deviant welds were evaluated to determine if

the welds would meet all design requirements. All welds were shown by

engineering evaluation to be acceptable to design requirements.

A comparison of unit 2 to unit i weld reinspection results is shown 
in

Table 5.2. This table also includes the results of the DOE/WEP

assessment of the quality of safety-related welding performed by TVA

during the construction of unit 1. Table 5.2 also shows the quantities

of welds that were reinspected and evaluated.

Weld attributes defined as deviant (TVA data) were numerically (by

percentage of welds inspected) higher for unit 2 in the sample welds

reinspected (20.9 percent for unit 2 versus 13.0 percent for unit 
1);

however, the number of welds inspected in unit I exceeded the number

inspected in unit 2 by a factor of more than two (approximately 2,100

welds for unit I versus approximately 900 welds for unit 2). This

difference and the fact that the welds were selected at random could

contribute to this difference. Based on comparing the AWS reinspection

data shown in Table 2, TVA concluded that the AWS unit 2 welds are of

comparable quality to the AWS welds of unit 1.
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COMPARISON OF UNIT 2 VERSUS UNIT I

AWS WELDS

TVA DATA, 1985 SAMPLE

Unit 1 Unit 2

DOE/WEP SAMPLE

Unit 1

Deviant Welds

Welds Having Significant
Attributes Deviant

Welds Having
Nonsignificant Attributes

Deviant

13.0%

12.2%

0.8%

20.9%

16.2%

4.7%

20.0%

18.0%

2.0%

Notes:

1. TVA sampling reinspection included Civil Structures, Pipe Supports,

I&C Supports, Electrical Supports, and HVAC Supports.

2. The TVA 1985 sample included approximately 3,000 welds, approximately

2,100 from unit 1 and approximately 900 from unit 2.

3. DOE/WEP reinspected and evaluated approximately 15,000 unit 1 AWS 
welds.

TABLE 5.2
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5.8.3 Overall Unit 2 Weld Quality Compared to Unit 1

The sample reinspections on unit 2 indicate that the overall welding

quality on unit 2 is comparable to unit 1. The following contributing

factors support this conclusion:

1. The same technical requirements/specifications applied to both

units as invoked in the Preliminary Safety Analysis Report.

2. The same quality assurance programs applied to both units.

3. The same procedures applied to both units.

4. The same construction management was responsible for both units.

5. The same engineering personnel were responsible for both units.

6. The same construction inspectors were responsible for both units.

7. The same craft pool was used in the construction of both units.

The unit 2 construction lagged unit 1 by several months. Improvements

or enhancement programs implemented at WBN were implemented for both

units at the same calendar time, therefore, at an earlier point in the

construction cycle for unit 2. This results in the construction of

unit 2 benefiting by a portionally greater amount than unit 1.

. 5.8.4 Conclusions

Since the technical requirements/specifications were the same for both

units, the same quality assurance programs applied to both units; the

same construction management, engineering personnel, and inspection

team were responsible for both units; the same craft pool was used for

both units; it is reasonable to conclude the weld quality for both

units would be essentially the same.

Reinspection results support the conclusions that the overall weld

quality for unit 2 is approximately the same as for unit 1.

5.9 Comparison of DOE/WEP Reinspection Plan and TVA Preservice Inspection

(PSI) Results

TVA previously informed NRC that while the PSI results would not be a

direct input to the reinspection program, the results of the DOE/WEP

reinspection would be compared against PSI results for correlation on

completion of the project. Twenty-eight welds were identified as common

to both the DOE/WEP reinspection plan and TVA PSI program.

DOE/WEP reinspection results for the 28 welds indicate no unacceptable

welds that should have been detected by the TVA PSI program. Likewise,

the TVA PSI results identified no unacceptable welds which should have

been detected by the DOE/WEP program. This should be expected since the

* nondestructive examination techniques and acceptance criteria used by
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DOE/WEP and those used by TVA/PSI are different. DOE/WEP repeated the

required construction-phase inspections and examinations: visual

inspection for weld quality, size, length, and location; and liquid

penetrant examinations. Where radiographic examination was specified,

DOE/WEP reviewed the TVA radiographs. TVA preservice inspections were

ultrasonic examination, visual examination for structural distress, 
and

liquid penetrant examination.

Six welds were examined volumetrically in both programs. Neither the

DOE/WEP radiographic film review nor the TVA PSI ultrasonic examination

detected unacceptable indications. One of these welds also was

radiographed during TVA PSI and contained no unacceptable indications.

Five welds were liquid penetrant examined in both programs. Neither

DOE/WEP nor TVA PSI detected unacceptable indications. Five welds were

visually inspected or examined during both programs. The only common

inspection attributes were cracks and arc strikes. Neither DOE/WEP nor

TVA PSI detected cracks or arc strikes. Twelve welds were included in

the DOE/WEP program for special reasons, such as allegations of violating

minimum required section thickness, and were not subjected to complete

weld examination. Therefore, there were no common attributes to the two

programs.

5.10 Conclusions

The following conclusions were reached by the WP in relation to the

quality of safety-related welding performed by TVA during construction of

WBN unit I and unit 2:

1. While the issues were numerous and potentially significant, the

following apply to ECs and QIs:

a. A small percentage of ECs was confirmed.

b. Of those ECs that were confirmed, the reported conditions were

within code allowables.

c. Less than I percent of those QIs found to have quality problems

required a corrective action. This would indicate that the QAP

was effective in resolving nonconforming conditions when

identified.

2. As a result of the DOE/WEP evaluations, there are no generic

problems with the unsampled components within the populations and,

with a high degree of confidence, these components are in compliance

with the applicable FSAR commitments.

TVA has concluded from the independent assessment of the quality of

safety-related welding at WBN that there were specific problem areas.

However, based upon the reinspection effort, which was adequately

implemented by DOE/WEP, and upon completion of the TVA corrective action

plans that resulted from the DOE/WEP evaluations, it is considered with

a high confidence level that the quality of the welds at WBN will be

adequate for the application.
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6.0 AUDIT PROGRAM REVIEW

6.1 Introduction

At the request of NRC, a review of the WBN audit program for the period

1974 through 1986 was conducted by a joint team of TVA and DOE/WEP

personnel. The review was completed and a report was issued by NQA

(reference 10.26).

6.2 Results

WP and NQA assessed the content of this report and determined that, for

the period of April 1974 to February 1986, 134 audits directly relating

to welding were performed. These audits identified about 360

deviations. These numbers equate to approximately 11 audits per year

with almost 3 deviations discovered per audit.

An additional 126 audits were performed which indirectly related to

welding activities. Examples of these are training and certification of

NDE personnel and ASME III N-5 Code Data Reports.

6.3 Conclusions

WP concludes that welding activities at WBN have been satisfactorily

audited every year from the first safety-related welding activity in

1974. The corrective actions for audit findings have been satisfactorily

resolved.
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7.0 CORRECTIVE ACTIONS

7.1 Introduction

Nine areas of deficiency were identified for which corrective actions
have been initiated, either as a direct result of the DOE/WEP
reinspections, by TVA concurrently with the reinspections, and/or as a
result of EC evaluations (see sections 7.2 through 7.10). These
deficiencies will be corrected, as applicable, in accordance with the
TVA QAP. Five of the deficiencies were reported to NRC pursuant to
10 CFR 50.55(e) (see sections 7.2 through 7.6). TVA has evaluated these
conditions and determined that they would not have precluded safe
shutdown of the unit had they remained undetected and uncorrected. At
the time of the DOE/WEP review, DOE/WEP reviewed and concurred with the
corrective actions for these nine areas of deficiency.

During the Phase II evaluation, other conditions were identified that
were not within the scope of this phase, but were identified by DOE/WEP
and/or the WP, and which required further evaluation and/or resolution
(see sections 7.11 through 7.13).

7.2 Structural Platform Welds - Elevation 741.0

As a result of Weld Deviation Reports (WDRs) for the WBN weld program,
calculations were made to check the adequacy of the as-constructed welded
connections for mainframing and bracing because of cable tray support
loads in the Control Building (elevation 741.0). Ten WDRs were
determined to have connections exceeding design allowables as a result of
these evaluations for unit 1. This problem was identified by DOE/WEP
during their evaluation and is included under TVA's Corrective Action
Report SCR WBN CEB 8689 which was reported under 10 CFR 50.55(e)
(reference 10.27).

TVA performed a walkdown to inspect, evaluate, and document all
field-welded connections of structural platforms at elevation 741.0.
Configurations not meeting design criteria allowables were subsequently
redesigned. All deviant welds were subsequently replaced or repaired to
the applicable design criteria.

The boundary for this corrective action, although commonly specified as
elevation 741.0 included weld connections on elevations 729.0, 741.0,
755.0 of the Control Building, and 776.0 of the Auxiliary Building. As
part of the bounding process, a drawing search of structural and
miscellaneous steel drawings was conducted to determine if other welded
connections having unclear weld specification existed. These were
included in the boundary evaluations. The total number of connections
evaluated is 1,098. Most connections were reworked.
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TVA evaluated the specific safety implications of this deficiency by

performing a reanalysis of floor structure using the latest design

criteria. This reanalysis assumed that the deficient connections failed,

forcing loads to redistribute to other structural members. Evaluation of

the floor framing system indicated that the ultimate strengths of the

steel members and connections were not exceeded and, therefore, no

members were in danger of failing to perform their intended safety
function.

The following actions were initiated for-reasons other than response to

the identified deficiency but will assist in prevention of recurrence of

similar deficiencies. QCP-2.04, "Fabrication, Erection, and Inspection

of Structural and Miscellaneous Steel" (reference 10.28), was issued in

August 1975 (after the construction of the mainframing) to control the

installation of structural and supplemental steel. Also, the records

accountability program has been initiated since the fabrication of the

deficient welds. This program requires the responsible engineer to

assign specific inspection test requirements for each structural

feature. The current Nuclear Engineering Procedure (NEP)-5.2, "Review"

(reference 10.29), provides methods to ensure that designs are reviewed

for suitability and compatibility with other designs.

To provide additional assurance that welding activities are performed to

specification, measures in the welding inspection area have been taken to

monitor the performance of welding inspectors. A system has been

instituted under which randomly selected and previously accepted

inspections are reinspected by peer inspectors for adequacy. In

addition, TVA has implemented a Level III QC Welding Inspection Program

for structural welding to monitor the performance of QC inspection

activities on a sampling basis to ensure that structural welding

inspections are being performed to established requirements and

acceptance criteria are met.

7.3 Radiographs for ASME Piping Welds

The DOE/WEP weld inspection program included the review of radiographs of

ASME Section III piping which were completed during the construction

period of unit 1. Approximately 400 previously accepted radiographs,
representing 86 welds, were reevaluated. The review identified
indications in 2 welds that did not meet ASME Section III requirements.
Further investigation of these 400 radiographs by TVA, which included

additional radiography, identified 1 additional unacceptable indication.
The radiographic review population was subsequently expanded to include

all radiographs associated with ASME Section III piping welds. This

expanded review involved approximately 2,700 welds and associated
radiography.

In this expanded review, all radiographs have been rereviewed during two

separate rereviews, i.e., one rereview by a Level II examiner and one by

a Level III examiner. An estimated 500 radiographs were rejected,
representing about 350 welds. Of these, 185 welds have unacceptable
indications. The remainder were rejected because of radiographic

technique discrepancies. (This includes 58 socket welds which were

radiographed at the request of Westinghouse.)
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All indications which deviate from ASME Section III requirements have
been identified. Corrective actions, including repair of unacceptable
indications and radiography for technique and film quality discrepancies,
are approximately 95 percent complete. TVA has identified two welds in
the containment sleeves at the residual heat removal (RHR) sump suction
with radiographic indications which exceed the acceptance criteria of
ASME Section III. These sleeves are a part of the containment pressure
boundary and not the RHR system pressure boundary. As such, they will
experience no more than peak containment pressure during a design basis
accident. Because the welds are embedded in concrete, repair would be
extremely difficult. TVA has requested approval in accordance with
10 CFR 5O.55a(a)(3) of an alternative to ASME Section III requirements.
Completion of all corrective actions, hydrostatic testing, and final
documentation of repairs on unit 1 will be completed before fuel loading.

TVA performed an evaluation of all the unit 1 welds with rejectable
indications utilizing the criteria of ASME Section XI, IWB, 3640, and the
proposed criteria for IWB 3650 (which has been approved by the ASME
Boiler and Pressure Vessel Committee and is in the process for adoption
by the ASME). The results of this evaluation are that, using current
piping stresses and conservative assumptions for flaw sizes, all but one

of the welds with unacceptable radiographic indications in systems
performing safety-related functions would have maintained their integrity
for the design life of the plant had they not been identified and
repaired.

One weld, when subjected to the worst design loading conditions, exceeded
the conservative allowable flaw limits established by ASME Section XI.
This weld is located in a portion of the Steam Generator Wet Layup System
which performs no safety function (Category I(L) only). Evaluation of
this weld demonstrates that even if it failed, it would not have
compromised the safe operation or shutdown of the plant.

This problem was identified under Significant Condition Report
WBN NEB 8651 which was reported under 10 CFR 50.55(e) (reference 10.30).

To prevent recurrence of this deficiency for both units 1 and 2,
100 percent of the radiographs for all new ASME Section III piping welds
are required to be evaluated by both Level II and Level III film
interpreters. The site radiographic procedure, QCP-4.13 RTM,
"Radiographic Examination" (reference 10.31), has been revised to require
the documentation of all indications requiring evaluation, and to require
a Level II or Level III review. Training has been completed for QC
radiographic interpreters to encompass the lessons learned. Radiography
is to be included within the scope of all future corporate nondestructive
examination audits. The QA Surveillance Group is to include radiography
as part of its surveillance schedule. To improve management oversight,
the number of personnel authorized to review radiographs has been limited.

Additional types of deficiencies, other than those originally identified,
have not been found. Therefore, the original root cause analysis results
(inattention to detail by film interpreters, insufficient management
oversight, and lack of effective QA surveillance) were confirmed to be
accurate.
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A separate Significant Condition Report (SCR), WBN NEB 8665, was written
for unit 2. The corrective action for this SCR was to reread the
radiographs for unit 2 by Level II and Level III film interpreters. This
effort is approximately 35-percent complete and will be complete before
cold hydrostatic testing for unit 2.

7.4 Piping Shear Lugs

During rework activities on unit 1 pipe supports, it was discovered that
welds joining the piping shear lugs to the pipe did not achieve complete
penetration required by the design drawings. In addition, the welds on
some of the shear lugs did not extend the entire length of the lug. This
nonconformance was identified also by DOE/WEP during their evaluation and
was reported under SCR W-518-P for unit 1. TVA reported this condition
to NRC in accordance with 10 CFR 50.55(e) (reference 10.32).

All shear lugs on safety-related systems will be addressed. At present,
all ASME Section III, Class 1, lugs have been determined to be acceptable
by ultrasonic examinations. Lugs on ASME Section III, Class 2 and
Class 3 code piping, where full-penetration welds were specified on the
design drawings, will be reanalyzed using ASME Code Case N-318 to
determine the required size for fillet welds or partial penetration
welds. For lugs not qualified using an existing reinforcing fillet weld,
the required minimum penetration will be established. For welds not
meeting minimum requirements, fillet welds meeting the requirements of
Code Case N-318 will be added. Additionally, although the ASME Code Case
is not applicable to B31.1 code piping, its logic will be used in the
same manner on Category I and Category I(L) pressure boundary lugs
attached with full-penetration welds to this class piping located in
Category I structures. The welds will require reinspection to determine
if the existing fillet welds are of sufficient size to meet design
requirements. The WBN FSAR will be revised to allow the use of ASME Code
Case N-318 as endorsed by NRC Regulatory Guide 1.84.

Reanalysis began in February 1988, is presently ongoing, and is scheduled
to be complete before fuel load of unit 1. The schedule for reinspection
and rework, if required, will be developed based on the results of the
reanalysis which is being accomplished as part of TVA's Hanger and
Analysis Up-Date Program.

The evaluation approach for determination of safety significance was to
selectively inspect 120 existing lugs and perform evaluations based on
design loads. Although the lugs were originally designed for a
full-penetration weld, the evaluation was, in general, based on the
measured external fillet weld reinforcement which is consistent with ASME
Code Case N-318. Of the 120 lugs, 115 were suitable for service with
only the fillet welds. For the remaining 5 lugs, the minimum weld
penetration was determined and was confirmed to meet design requirements
for the existing installation.

The root cause of this problem is the failure of the welder to backgouge
before welding from the second side of the lug as required by General
Construction Specification G-29M, "Process Specifications for Welding,
Heat Treatment, Nondestructive Examination, and Allied Field Fabrication
Operations" (reference 10.33). The lack of weld along the entire'lug
length resulted from poor craftsmanship and inadequate weld inspections.
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The improvements in welder and QA inspector training concerning weld

symbols, procedure changes, and adherence to drawing and specification

requirements will assist in prevention of recurrence of this deficiency.

7.5 Wall-Mounted Instrument Panels

The seismic adequacy of approximately 122 unit 1, site-fabricated local

instrument panels in several safety-related systems at WBN was questioned

because of discrepancies identified in the fabricated configuration.

Weld joints were shown on the design drawings to require

full-penetration, single-bevel welds. However, these welds were found to

generically lack the required complete penetration and joint

configuration. In addition, TVA did not perform adequate structural

(configuration and material verification) inspections of the instrument

panels which, in conjunction with the identified weld deficiency, made

questionable the overall adequacy of the panels. This problem was

identified by TVA in unit 2 and reviewed for applicability in unit I and

was included under TVA's Corrective Action Report SCR.-W-559-PS. TVA

reported this condition to NRC in accordance with 10 CFR 50.55(e)
(reference 10.34).

TVA performed static load testing on two panels that were determined to

exhibit the least amount of effective weld. The static tests

demonstrated that the existing unit 1 panels meet long-term service

qualification requirements with a significant margin. Therefore, only

the two panels that were tested were replaced.

All work is complete with the exception of reinspection of the two

panels which were replaced and revision to the drawings to reflect the

as-constructed condition for the remaining panels.

The following actions will assist in prevention of recurrence of this

deficiency:

"Engineering Requirement ER-WBN-EEB-00l, revision 2, "Instrument and

Instrument Line Installation and Inspection" (reference 10.35), was

issued to clarify and consolidate in one document the engineering and

design requirements necessary for installation, modification,
maintenance, and inspection of instrument systems. Affected site
procedures have been revised to incorporate these requirements and

enhance the program for fabrication, inspection, and documentation of

the panels.

" Training has been provided to affected craft personnel in procedure

changes and adherence to drawing requirements and to QC inspectors to

encompass the procedure changes and weld symbol interpretation.

" Management overview of QC inspectors has been included in site

procedures to provide early detection of potential problems in the

near future.

Additional measures which will prevent recurrence of this problem were

implemented independently of this deficiency subsequent to the

fabrication of these panels. These include procedural requirements for

foremen to verify fitup for all welds before beginning welding and random

surveillance inspections by welding QC inspectors for weld fitups.
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7.6 HVAC Ductwork Welding

Safety-related ductwork (including the Hydrogen Collection System) was
fabricated and installed (1978 timeframe) without a QAP and without
specific welding requirements from engineering.

QCP-4.27, "Inspection and Documentation of Ductwork" (reference 10.36),
was established for these systems in 1980. Subsequently, the engineering
design drawings were revised (December 1980) to require full-penetration
welds. Welds completed before this full-penetration requirement were not
visually inspected for compliance with this criteria. As a result, in
April 1981, a stopwork order was issued to document the lack of a QAP and
the failure to report a significant deficiency. The stopwork order was
lifted in September 1981 based, in part, upon the development of an
"alternate acceptance criteria" for inspection and testing. The
alternative acceptance criteria established for the HVAC system included
a leak test in lieu of the quality inspection requirements of QCP-4.27.
Later, the "alternate acceptance criteria" was authorized to apply not
only to inaccessible welds, but to all welds. This criteria was
incorporated into Construction Specification N3M-914, "Quality Assurance
Requirements for Construction, Construction Testing, and Inspection of
Safety-Related HVAC Systems," revision 2 (reference 10.37), and was
applied to all safety-related HVAC ductwork, including the hydrogen
collection system. Because the leak tests were performed to 25 percent
over design pressure with less than 1 percent of total volume leakage,
the systems were accepted as constructed. During the interim period of
this criteria revision, none of the accessible welds were visually
inspected to QCP-4.27.

During review of the welded HVAC ductwork, it was recognized that some
partial-penetration welds existed where full-penetration welds are
specified. This condition had escaped recognition because the alternate
acceptance criteria specified in revision 2 of the Construction
Specification N3M-914 permitted leak tests in lieu of weld inspection.
SCRs WBN MEB 8714 and WBN MEB 8721 were issued to document the
inadequately evaluated acceptance criteria for safety-related HVAC duct
welding. TVA reported this condition to NRC in accordance with
10 CFR 50.55(e) (reference 10.38).

Two stopwork orders on the circumferential welds in all safety-related
HVAC ducts (spiral-welded duct and hydrogen collection pipe) were issued
on January 12, 1987. At this time, none of the welds had been visually
inspected to QCP-4.27. Subsequently, TVA developed a program to
establish the structural adequacy of welded safety-related ductwork
(including the hydrogen collection piping) for all operating conditions,
including a seismic event. This program includes weld survey, seismic
analysis, and weld repairs, as required.

Safety significance evaluations are complete. The safety significance
evaluation for the HVAC Duct Welding Concern is documented in the NE
calculation entitled "Safety Significance Evaluation for Seismic Category
I HVAC Duct Welding Concern" (reference 10.39).
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To prevent recurrence of the weld inspection deficiency, WBN Construction
Specification N3M-914 (reference 10.37) was revised to require visual
inspection of welds or brazes of sheet metal for all ductwork constructed
after December 29, 1986 (revision 3). Leak testing is specifically not
acceptable as verification of the welded or brazed connection.

Design drawings have been revised to reflect the acceptance criteria.

NEP 3.3, "Internal Interface Control" (reference 10.40), was issued
subsequent to the occurrence of this deficiency. This NEP establishes or
references procedures covering the requirements and methods to control
internal design interfaces and for requesting or conveying design
information across NE internal interfaces. This should enhance the
quality of design output documents in establishment of how interfaces
will be satisfied.

7.7 Structural Steel Partition Wall - Elevation 755.0

NCR 3454 required TVA to visually inspect a sample of the structural
steel partition wall welds (drawing 48N1322-1) at elevation 755 of the
Control Building at WBN unit 1. No documentation could be found to prove
that the visual inspections required by this NCR had been performed.

The WEP review of TVA drawing 48N1322-1 identified 279 welds required to
fabricate the structural steel partition wall. Visual inspection
performed by WEP identified 118 deviant welds requiring engineering
analysis to determine structural acceptability and two structural steel
beams which were found removed to accommodate HVAC equipment. Also, one
anchor bolt connection had only one anchor bolt in place of two, and the
splice details were shown incorrectly. The corrective action specified
for Condition Adverse to Quality Report (CAQR) WBP 880218 was to document
reanalysis of the structure; perform safety significance; revise
calculations and drawings, as required; and repair, as necessary.

Engineering calculations have determined that the wall would not have

failed assuming the deviant conditions had gone undetected.

7.8 Temporary Attachments - Piping

Employee Concern WI-85-053-003 indicated that the documentation for
required NDE of postweld heat treatment (PWHT) thermocouple (minor
temporary attachments) removal areas could not be located. This
condition was documented utilizing NCR-W-599-P. Areas were identified
and the required magnetic particle examination was performed with no
rejectable areas identified. However, minimum wall thickness
requirements were not met on two components and four welds resulting from
grinding operations. Work to correct these violations is ongoing. This
item was identified by DOE/WEP and is included in their report (reference

To assure that documentation is provided for temporary weld attachment
areas, procedural changes were necessary to identify requirements for
temporary weld attachment removal, examination, and documentation.
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7.9 Classification of Containment Liner Welds

During the review of WBN unit 1 welding, several discrepancies were
identified by TVA and DOE/WEP personnel on drawings for ASME Section III
Class MC (metal containment) welds. Some attachments were classified as
TVA Piping Class I which had never been defined. This issue was resolved
under TVA's Corrective Action Reports WBP 870561, WBP 870562, and WBP
870563. All affected drawings have been revised to reflect the correct
class by DCN-P-00385-A for unit 1. DOE/WEP reported that some
attachments that were classified as MC welds possibly should have been
classified as AWS welds. TVA's review of the design drawings revealed
that the welds were properly classified. These welds were installed as
TVA Class B welds which are equivalent to ASME Code Class MC; therefore,
there was no impact on hardware.

7.10 Monorail Assembly - Missing Structural Brace

During the DOE/WEP reinspection of Group 263, "Safety-Related Civil
Welds Fabricated and Installed Prior to February 13, 1981," the
component selected at random for reinspection was found to vary from the
as-constructed drawing. A support brace noted as having been installed
was missing. The engineering evaluation of the component, a monorail
support assembly, showed the component to be unacceptable for
use-as-is. The missing brace had never been installed, but has been
installed as part of the corrective actions taken for CAQR WBP 870661.

7.11 Evaluation of Structural Welds in the Unit I Valve Room

During the reinspection/reexamination of Group 214, "North and South
Valve Room Structural Welds," DOE/WEP performed an ultrasonic test on a
representative sample of welds to address an employee concern dealing
with the issue of welding over cracks. Ultrasonic examinations on these
welds were not part of the original acceptance criteria. Ultrasonic
examination was used only to establish the validity of the concern.

Upon inspection of 236 structural welds, 190 welds were documented as
acceptable, and 46 welds were visually and ultrasonically examined and
documented as needing further characterization for engineering
evaluation. All 46 welds were determined to be acceptable for their
intended function.

DOE/WEP advised that if similar deviations had been present in certain
other welds predicted to be loaded more highly during the loss of
coolant accident than the ones evaluated, the potential would exist for
these welds to exceed the allowable design stress.

TVA advised DOE/WEP that a more detailed review of all the valve room
welds would be conducted by TVA. This consisted of a construction
history review resulting in a recommendation to evaluate fabricated
beams in the valve room. The planned further weld examination includes
magnetic particle testing on all accessible seam weld surfaces of the
four fabricated beams in each valve room. The requirements of AWS DI.1,
as contained in Construction Specification G-29C, "Process Specification
for Welding, Heat Treatment, Nondestructive Examination, and Allied
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Field Fabrication Operations" (reference 10.33), using the building

acceptance criteria will be applied.

This planned effort is being transferred from the WP to the applicable
line organization for completion.

7.12 Slugged Weld on Main Steam Line Jet Impingement Sleeve

Employee Response Team Investigation Report IN-85-851-001 identified
discrepancies in several welds on one of the main steam impingement
sleeves located outside of the unit 1 Auxiliary Building. The slugged
girth weld discrepancy was confirmed and resolved by NCR W-325-P;
however, the WP has been unable to locate evidence that the remaining
discrepancies have been addressed. TVA will investigate the remaining
discrepancies as part of the overall WBN welding evaluation.

This planned effort has been transferred from the WP to the applicable
line organization for completion.

7.13 Independent Weld Deviation Reports (IDRs)

During the course of field work by DOE/WEP and TVA personnel, perceived
hardware discrepancies outside the scope (see section 5.6.8) of the
unit 1 weld evaluation were identified and documented on IDRs. These
IDRs have been evaluated by the responsible WBN line organization to
determine their validity and to determine if the condition was adverse
to quality.

Of 474 IDRs issued, approximately 50 CAQRs were issued addressing
approximately 250 of the issues raised in the IDRs. These CAQRs are in
various stages of evaluation and completion, and a limited number to
date required rework.
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8.0 CONCLUSIONS

8.1 Introduction

WP concludes that the welding program at WBN adequately conveys the TVA
commitments to codes, standards, and regulatory requirements, and that
upon completion of the actions described in section 7.0, the weldments at
WBN will be in compliance with applicable TVA licensing requirements.

8.2 WP Phase I Program Review

The WP Phase I program review determined that with the exception of HVAC
ductwork and pipe rupture mitigative devices, the design output documents
properly reflect the welding-related commitments, and that the technical
requirements related to welding are incorporated into the WBN welding
program. WP did identify areas for enhancements that would improve the
overall effectiveness of the program. These are discussed in section 9.0.

8.3 Employee Concern Evaluations

As stated by DOE/WEP and ECSP reports and agreed upon by WP, that while
the employee concerns were numerous and potentially significant, only a
small percentage of employee concerns were confirmed. Of that
percentage, all reported conditions, had the units been in operation,
would not have prevented the safe shutdown of the plant.

8.4 Generic Nonconforming Condition Report Evaluation

DOE/WEP concluded during its review of QIs, including generic NCRs, that
a QAP for WBN unit 1 was demonstrated to be in place for this portion and
"implemented such that items that had been appropriately identified as
not in conformance with specified requirements were controlled to prevent
their inadvertent use, and that corrective action was specified and
implemented as required." The WP agrees with this conclusion based upon
their review of generic NCRs.

8.5 WBN Welding Reinspection

WP has concluded from the independent assessment of the quality of
safety-related welding at WBN that there were specific problem areas.
However, based upon the reinspection effort, which was adequately
implemented by DOE/WEP, and upon completion of the TVA corrective action
plans that resulted from the DOE/WEP evaluations, it is considered with a
high confidence level that the quality of the welds at WBN will be
adequate for the application. See reference 10.11 for discussion on
confidence levels.

8.6 Audit Program Review

WP concludes that welding activities at WBN have been satisfactorily
audited every year from the first safety-related welding activity in
1974. The corrective actions for audit findings have been satisfactorily
resolved.
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8.7 Corrective Actions

WP's review of the welding at WBN resulted in nine specific corrective
actions being implemented. Eight of these corrective actions are welding
related while one corrective action was identified as related to
configuration control rather than specifically related to welding. Four
other areas of concern have been noted and are in various stages of
resolution. If additional conditions adverse to quality are identified,
correction actions will be instituted. It is concluded that, upon
completion of these corrective actions, the welds involved in these
corrective actions at WBN will be in compliance with applicable TVA
licensing requirements.

8.8 Overall Conclusions

The WP evaluation of welding at WBN concludes that:

1. The documented welding program at WEN met the TVA licensing
requirements.

2. Welds evaluated are in compliance with TVA licensing requirements or
will be upon completion of the applicable corrective actions.

3. The unsampled portions of the welding populations do, with a high
degree of confidence, meet TVA licensing requirements.

4. There is a need to implement the recommendations identified in
section 9.0.
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9.0 WP RECOMMENIDATIONS

9.1 Evaluation of the Phase I Recommendations

The WP Phase I review resulted in several programmatic recommendations.
In the Phase I report, the WP committed to further evaluate these
recommendations during the Phase II work, and "those that are validated
by the Phase II work will be carried forward in that report as
commitments to be fulfilled."

Recommendations for procedural changes which are unique to the line
organization are detailed in attachment 11.1. They will be evaluated by
the line organization and implemented as appropriate. It must be
recognized that changes may result in the specifications and procedures
as a result of the programmatic recommendations. Implementation of the
attachment 11.1 recommendations may occur differently than recommended;
however, modifications to the welding program as a result of the WP
Phase I and Phase II recommendations will be evaluated in the future by
NQA to determine their effectivity.

WP considers that discrepancies noted in the Phase I program contributed,
in part, to many of the deviations identified in the Phase II program.
Therefore, the following Phase II programmatic recommendations should be
made TVA commitments.

9.1.1 Upgrade site-implementing procedures to provide clear definition of
requirements and responsibilities.

9.1.2 Revise General Construction Specification G-29 (reference 10.33)
(or properly organize successor documents) to specifically delineate
applicability of the individual process specifications.

9.1.3 Indoctrinate and provide ongoing training/orientation to engineers,
designers, technical supervisors, and engineering managers in the
following areas:

a. Code applicability.

b. Requirements for constructability and inspectability of welded
designs.

c. Contents and use of G-29 (reference 10.33) or successor documents.

d. Logical presentation of information in output documents.

e. Design requirements embodied in welding codes.

f. Responsibility of NE to provide fabrication, erection, and
examination requirements.

9.1.4 Provide more effective training to appropriate engineering, craft, and
QA personnel in orientation programs which emphasizes:

a. Importance of maintaining welder qualification (i.e, limits of
qualification and continuity).
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b. Preparation of work instructions.

c. Use of welding procedures which comply with NE technical
requirements.

d. Preparation of notification of indication (NOI) forms.

e. Necessity of accurate filler metal recordkeeping on weld data
sheets, particularly when combination process welding procedures
are used (i.e., record type, size, and traceability reference for
all filler metal used).

9.1.5 Communication among supervisors, engineers, inspectors, and craftsmen,
as individuals and as groups, is essential. An open and comfortable
atmosphere must prevail where individuals believe they can ask
responsible questions. When procedure revisions or other changes
create departures from past practices, the affected employees must be
made aware of the reason and intent, as well as the letter of the
changes.

9.1.6 Upon completion of Phase II, evaluate the need for NE to review and
approve user organization implementing documents to determine that the
design intent is satisfied.

9.1.7 Perform a corporate review of ANSI N45.2 series standards and the
construction-implementing documents to determine the level of TVA
fulfillment of the standards. Based upon this review, revise the FSAR
as appropriate to document the degree to which the standard was
implemented.

9.1.8 Implement an effective trending program with emphasis on preventive
action.

9.1.9 Extend the site director's init iative to eliminate separate programs to
accomplish like work activities. Specifically, the separate inspector
certification programs for each of the units should be eliminated, and
control of maintenance welding should be integrated into the program
which controls initial installation and modifications.

9.1.10 Welding qualifications/continuity and weld data sheets should be
computerized to provide quicker and more complete access to data. The
need to retrofit past data into these systems should be evaluated and
determined by the implementing organizations.

9.2 Phase II Recommendations

9.2.1 Size, Length, and Location Deviations

The reinspection results show that the majority of weld deviations
(approximately 80 percent at WBN) are related to size, length, and
location of the welds. All evaluations completed (and not now in a
specific corrective action program) have demonstrated that the
component or structure to be acceptable for its intended function based
on the present criteria for configuration and loading.
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WP recommends, however, that if the design conditions are changed or
the systems modified, an assessment of weld size, length, and location

in the affected areas should be accomplished for the parts of component
of structures impacted.

WP recommends that WBN engineering establish procedures to assure that
these deviations do not result in as-built components which exceed

allowables stresses and that new fabrication complies with the design.

9.2.2 Document Review

WP recommends that TVA organizations involved with welding
(construction, modifications, maintenance, QA, and engineering) jointly
review and concur with each other's programmatic and implementing
procedures for items and issues which may impact the other

organization's programs. This review and concurrence should not be the
traditional review and approval, but should be utilized to ensure that

the roles of these organizations are well defined, necessary interfaces

are defined, and that the welding and attendant programs are well

defined and are in accordance with the TVA licensing commitments.

WP recommends that NE develop an engineering procedure which specifies
the methodology of depicting welding information on design drawings.
This procedure should include the uniform methodology for specification
of weld size, geometry, length, effective throat, etc., as applicable,
and other attributes necessary to clearly convey the design intent.

Applicable designers should be trained to the requirements of this

procedure. Procedure implementation should be audited to evaluate
compliance to requirements.

9.2.3 Communication Effectiveness

A need existed for site-specific communication links to provide user
feedback on NE output documents. The WBN design project organization,
which includes all required engineering disciplines, has subsequently
been stationed onsite and provides a vehicle to fulfill this need. The
effectiveness of this and other applicable communication programs will
be evaluated by the WFCT.
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11.0 ATTACHMENTS

11.1 Procedure Discrepancies
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WATTS BAR NUCLEAR PL I ASE II REPORT

ATTACHMENT 11.1, PROCEI E DISCREPANCIES

IWBN IMPLEMENTING REQUIREMENT PROCEDURE I ACTION TAKEN TO RESOLVE
PROCEDURE j SOURCE DISCREPANCY DISCREPANCY

Process Specification l.C.l.2,I The requirements of Section 6.0, Base The requirements have been incorporated into
NA Metal Preparation are not addressed by WBN-QCP-4.13-FU&VC, Attachment A, Section

the site procedures. 2.1. Status: Completed 9-15-87
Process Specification I.M.2.2,I The requirements of Section 4.0, The provision for the ANI to question the

NA Revision 3 Renewal of Qualification, Paragraph 4.21 ability of a welder or welding operator
for involvement of the ASME Code evolves from ASME Section III, NCA-5000.
Inspector are not addressed by the sitel This provision would necessarily be ample-
procedures. mented by the ANI, and need not be stated in

the site procedure.Status:No action required
Process Specification 2.M.l.lI The requirements of the process speci- Construction Engineering Procedure CEP-4.09

NA Revision 4 fication for postweld heat treatment references the process specification, and
are not addressed by the site proce- includes the specification requirements in
dures. the procedure body and attachments. WBN-

QCP-4.09 requires inspection for compliance
with CEP-4.09. Status: Completed 2-1-88

Nuclear Components Manual The requirements of Section 4.1, The requirement is generally outlined by
NA Revision 22 Paragraph 2.2.2c(e) that WEU maintain WBN-QCI-l.40; and specific implementation

a computer program for tracking and details are defined by WBN-CEP-I.40-5.
status of weld joints are not addressedl

I by the site procedures. Status: Completed 2-15-88
Site Construction Specifi- The requirements of Paragraph 3.3 that The P.S. l.C.l.2 requirements for tack and

NA cation N3C-884, Revision 0 welding of temporary handling lugs on temporary attachment welding are incorporatedi
structural elements or subassemblies into WBN-QCP-4.13-FU&VC, Attachment A.
shall comply with the requirements of
G-29C, Process Specification l.C.l.2(a)I
are not addressed by the site pro-
cedures. Status: Completed 9-15-87

WBN-QCP-2.04 Site Construction Specifi- For N3G-101 Feature 2.2.26, Welding, WBN-QCP-2.04 lists N3G-881 as a reference at
Revision 14 cation N3G-lOl, Revision 2 Paragraph 12, Weld History Record, the 3.1.4.

site procedure does not list N3G-881
as an acceptance criteria source docu-

ment. Status: Completed 9-15-87
WBN-QCP-4.13 Site Construction Specifi- For N3G-1O1 Feature 2.2.13, Special The requirements of Specification G-63 are

cation N3G-10l, Revision 2 Processes, Paragraph 2, Stud Welding, implemented through WBN-QCP-1.47.
the WBN-QCP-4.13 Series does not list
General Construction Specification G-631
as an acceptance criteria source
document.

I Status: Completed 9-11-84
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WATTS BAR NUCLEAR PLEASE II REPORT

ATTACHMENT 11.1, PROC*E E DISCREPANCIES

IWBN IMPLEMENTING REQUIREMENT I PROCEDURE ACTION TAKEN TO RESOLVE
PROCEDURE SOURCE DISCREPANCY DISCREPANCY

WBN-QCP-4.13-VTCI Process Specification 1.C.1.2 The requirements of Section 7.0, WBN QCP-VTC has been superseded. The
Revision 0 j Revision 3 Assembly and Welding Tolerance are not requirements of P.S. l.C.l.2, Section 7.0

addressed by the site procedure. are incorporated into WBN-QCP-4.13-FU&VC,

I Attachment A, Section 2.2

1 Status: Completed 9-15-87
WBN-QCI-l.36 Nuclear Components Manual The requirement of Section 3.1 that allI WBN-CEP-l.07 requires that all permanent QA

Revision 8 Revision 18 items except welding filler material bel material and engineering controlled items be

issued by the warehouse to the crafts I issued from the construction warehouse.

is not addressed by the site procedure.I WBN-CEP-4.01 provides the details for issue

of welding filler material.

Status: Completed 6-22-88.
WBNP-QCI-4.01 Nuclear Components Manual The site procedure does not address thel The NCM, Revision 28, Section 5.1 provides
Revision 5 Revision 23 welder helper as being allowed to for welders' helpers to withdraw welding

withdraw welding material as provided material at Bellefonte only.
for by Section 5.1. Status: Completed 6-30-88

WBNP-QCI-4.02 Nuclear Components Manual The site procedure does not address The NCM, Revision 28, Section 5.1 defines
Revision 6 Revision 23 Weld Test Shop personnel and QC inspec-I the personnel authorized to sign the verifi-

tors being authorized to sign the cation statement as the craft Foreman, the
Welding Verification Statement as Assistant General Construction Superinten-
allowed by Section 5.1. dent, and weld test shop personnel. WBN-QCI-I

4.02 required a verification statement signedl
by the welder, and by the Foreman or Super-

visor. The site procedure did not, however

address the requirement of NCM Section 5.1

that the WEU establish a list of the

personnel authorized to sign the verificationi

statement. Welder performance qualification I
is now controlled by WBN-CEP-4.02. All of

the NCM requirements are detailed in the
procedure.

Status: Completed 4-4-88
WBNP-QCI-4.02 Nuclear Components Manual The requirement of Section 5.1 that Welder performance qualification is not
Revision 6 Revision 23 Craft Foremen who elect to maintain controlled by WBN-CEP-4.02. This procedure

their welding certification must have requires at 6.4.2 that welders who are

the Verification Statement signed by reclassified to foreman shall have their
their supervisor or other authorized certifications rescinded.
personnel are not addressed by the sitel
procedure. I Status: Completed 4-4-88
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WATTS BAR NUCLEAR PL HASE II REPORT

ATTACHMENT 11.1, PROC( RE DISCREPANCIES

IWBN IMPLEMENTING REQUIREMENT PROCEDURE ACTION TAKEN TO RESOLVE
PROCEDURE SOURCE DISCREPANCY DISCREPANCY

WBNP-QCI-4.02 Nuclear Components Manual The requirement of Section 5.1 that thef Welder and welding operator training is now
Revision 6 Revision 23 Construction Engineer is responsible tol controlled by WBN-CEP-I.Il. WEU is respon-

provide facilities and equipment for I sible for the training of welders and weldingl
welder and welding operator training isi machine operators. Provision of the
not addressed by the site procedure. necessary facilities and equipment is

implicit in the requirement to conduct the

training.

Status: Completed 12-16-88
WBNP-QCI-4.03 Process Specification O.C.l.l The site procedure does not accurately WBN-QCP-4.03-1 is the applicable site pro-
Revision 6 Revision 1 reflect the two week surveillance of cedure. The details necessary to implement

each Inspector and welder's Foreman P.S. O.C.l.l, Section 6.0 are defined by
required by Section 6.0 WBN-QCP-4.03-1 and QMI 810.8.

Status: Completed 6-22-88
WBNP-QCI-4.03 Nuclear Components Manual The requirement of Section 5.1 that WBN-QCI-4.03 has been superseded by WBN-CEP-
Revision 6 Revision 23 the craft make only those welds on 4.03. The NCM requirement is addressed by

Operation Sheets is not addressed by WBN-CEP-4.03, Section 6.1.
I the site procedure. Status: Completed 9-2-88

WBNP-QCI-4.03-1 Nuclear Components Manual The requirement of Section 5.1 that if The requirement is defined in WBN-CEP-4.03
Revision 1 Revision 23 weld repairs to base metal are requiredj at Section 6.1.

after final postweld heat treatment,
they shall be performed in accordance
with specially qualified procedures
which conform to the code is not
addressed by the site procedure. Status: Completed 9-2-88

WBNP-QCI-4.03-1 Nuclear Components Manual The requirement of Section 5.1 that thel The requirement is defined in WBN-CEP-4.03
Revision 1 Revision 23 j ANI be notified to witness all repairs I at Section 6.1.

is not addressed by the site procedure.l Status: Completed 9-2-88
WBNP-QCI-I.ll-2 1 ANSI N45.2.6 I The renuirement that any enrcnn who hasI The Wldinn Tncnor4rc 2ra rertified -,,,n

IRevision 7 1978 Edition not performed inspection, examination,
or testing activities for a period of
one year shall be reevaluated is not
addressed by the site procedure, or thel
OC QTPM.

the rules of SNT-TC-lA, 1980 Edition. This
standard does not specify a maximum one year
period of inactivity. For Unit one, the

limit is placed at one year by QMI-802.6.
For Unit 2, the limit is placed at 18 months

by QMP-198.

Status: Completed 8-28-88
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0 WATTS BAR NUCLEAR P L HASE II REPORT

ATTACHMENT 11.1, PRO WE DISCREPANCIES 0
IWBN IMPLEMENTING REQUIREMENT PROCEDURE f ACTIONS PLANNED OR UNDERWAY

PROCEDURE SOURCE DISCREPANCY

NA Process Specification l.C.1.2, The requirements of Section 8.0, Tack The requirements have been incorporated into
Revision 3 Welds and Temporary Welds are not WBN-QCP-4.13-FU&VC, Attachment A, Paragraph

addressed by the site procedures. 2.3, except that the requirement of 8.9, arc

strikes has not been included. WBN is in thel
process of preparing of new construction

engineering procedure which will address all

of the applicable general welding require-

ments. Status: Completed 9-15-87
Process Specification l.C.l.2, The requirements of Section 10.0, The requirement to establish and maintain thel

NA Revision 3 Preheat and Interpass Temperatures specified preheat has been incorporated into
are not addressed by the site WBN-QCP-4.13-FU&VC, Attachment A. However,
procedures. the details for implementing this require-

ment, shown in the P.S. l.C.1.2, Paragraphs

10.1, 10.2, 10.3, and 10.5 are not defined

in the procedure. WBN is in the process of

preparing a new construction engineering

procedure which will address all of the
applicable general welding requirements.
Status: Completed 9-15-87

Process Specification l.C.l.2, The requirements of Section 13.0, The requirements of P.S. O.C.l.l, Section
NA Revision 3 Repairs and Corrections are not 4.7, Repairs have been incorporated into

addressed by the site procedures. WBN-QCP-4.13-FU&VC, Attachment F. However,

Attachment F is only applicable when P.S.
O.C.l.l is specified for use by the Engineer.j

Unless otherwise specified, P.S. 3.C.5.4,

which does not address repairs and correc-
tions, is the controlling document. WBN is

in the process of preparing a new construc-

tion engineering procedure which will addressl

all of the applicable general welding

requirements. Status: Completed 9-15-87
Process Specification l.E.1.l,I The requirements of Section 5.0, Base The technical requirements of the process

NA Revision 2 Metal Preparation are not addressed by specification are not addressed by the site
* the site procedures. I procedures. WBN is in the process of

Process Specification l.E.l.l,l The requirements of Section 8.0, I preparing new construction engineering
NA Revision 2 j Preheat are not addressed by the site procedure which will address all of the

procedures. I applicable general welding requirements.
I Status: To be completed

Process Specification l.E.1.1,I The requirements of Section 10.0, The technical requirements of the process
NA Revision 2 j Welding Requirements, Paragraph 10.3 specification are not addressed by the site

are not addressed by the site I procedures. WBN is in the process of
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WATTS BAR NUCLEAR PLA SE II REPORT

ATTACHMENT 11.1, PROCED• DISCREPANCIES

IWBN IMPLEMENTING REQUIREMENT I PROCEDURE ACTIONS PLANNED OR UNDERWAY

PROCEDURE SOURCE I DISCREPANCY

Continued Continued procedures. preparing a new construction engineering

procedure which will address all of the

applicable general welding requirements.

Status: To be Completed

Process Specification l.M.l.2, The requirements of Section 9.0, The preheat requirements are now in Section

NA Revision 4 Preheat for Welding are not addressed 13.0 of the process specification. WBN is in

by the site procedures. the process of preparing a new construction

engineering procedure which will address all

of the applicable general welding require-

ments.

Status: Completed 9-15-87

Process Specification 1.M.l.2, The requirements of Section 14.0, The requirements for temporary attachment
NA Revision 4 Welding Requirements, Paragraph 14.2 welds are not in Section 11.0 of the process

for welding of temporary attachments specification. For requirement 11.5, the

are not addressed by the site necessary instructions have been incorporatedi

procedures. into WBN-CEP-4.09, for postweld heat treat-

ment thermocouples only. WBN is in the

process of preparing a new construction

engineering procedure which will address all

of the applicable general welding require-

ments. Status: Completed 2-1-88
Site Construction Specifi- The provisions of Paragraph 3.2.1.b, WBN-QCP-4.13-FU&VC, Attachment F (P.S.

NA cation N3C-884, Revision 0 which allow the Construction Engineer O.C.1.l attached in its entirety) directly

to specify the sequence of welds implements P.S. l.C.l.2, which provides all
unless otherwise specifically indi- of the details for stress mitigation and the
cated on the design drawing are not conditions under which these techniques are
addressed by the site procedures. required. Attachment F is only applicable

when P.S. O.C.l.l is specified by the

Engineer. Unless otherwise specified, P.S.

3.C.5.4, which does not address pre welding

requirements, is the controlling document.

Status: Completed 9-15-87

j Site Construction Specifi- The requirement of Paragraph 3.2.4.a WBN is in the process of adding the require-
NA cation N3C-884, Revision 0 that peening shall be performed in ments for sequencing and peening of welds to

I Iaccordance with the peening procedure WBN-CEP-4.03.
I j defined in Appendix A of G-29C are not
I addressed by the site Procedures. Status: To be Completed
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WATTS BAR NUCLEAR PL HASE II REPORT

ATTACHMENT 11.1, PROCW E DISCREPANCIES

IWBN IMPLEMENTING
IPROCFnlIRF

REQUIREMENT
Pp ifiDc s M

PROCEDURE
nTcrDrDAMrV

I PROCEDUREl~I~Il~

ACTIONS PLANNED OR UNDERWAY

WBNP-QCI-4.03

Revision 6

. ,.vv=uv,.• 
•vvl\•6 

I 
U.I. J£,n. wr/-IIl'•. I

The details for determining how to

assign Detail Weld Procedures are
not defined by the site procedure.

Process Specifications 1.M.1.21
Revision 4; I.C1.2 Revision 3;I
and l.E.1.l Revision 21

-4.03 has been superseded by WCN-

3. WpN is in the process of revising

3 to clarify non ASME detail weld

re assignments and add details

to ASME weld procedure assignments.

Completed 9-2-88

Page6 o 12NPK3- 731Q- MT 3/8/8
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WATTS BAR NUCLEAR PL* ASE II REPORT
ATTACHMENT 11.1, PROCW E DISCREPANCIES 0

IWBN IMPLEMENTING REQUIREMENT PROCEDURE RECOMMENDATIONS
PROCEDURE SOURCE DISCREPANCY

NA Site Construction Specifi- The requirement of Paragraph 3.2.2.a WBN response to this item indicated that
cation N3C-884, Revision 0 that visual examination of all welds a nonconforming condition report would be

shall be performed in accordance initiated. WP has been unable to locate an
with Process Specification 3.C.5.2 (a) NCR addressing this finding. Recommend that
is not addressed by the site procedure.I WBN determine the inspection criteria
(WBN-QCP-4.13-VTC implements Process actually used; that DNE determine the
Specification 3.C.5.4, and where criteria required; and that the implementing
specified by DNE, P.S.O.C.I.l). procedure and/or the specification be

revised as applicable. WP Phase II Specific,I

Special, and General plant examinations
included the subject hardware. Phase II will

establish that the hardware is suitable for

service, or will be upon completion of

committed corrective actions.

Site Construction Specific- The requirements of Paragraph 3.4.2 WBN-QCP-4.13-FU&VC, Attachment B, allows
NA ation N3C-884, Revision 0 that all weld spatter shall be weld spatter to remain on plain carbon

removed from sliding joints designated steel surfaces providing in part that the
on design drawings by the note "no weldj spatter does not interfere with the function
between" (structural element A and of the structure. The procedure does not,
structural element BO) are not however, specifically require that weld
addressed by the site procedures. spatter be removed from sliding joints on

pipe rupture mitigative devices.
Recommend addition of this requirement to
QCP-4.13-FU&VC, Attachment A.

WBN-QCP-4-10-18 Process Specification 4.M.3.1 The requirements of Paragraph 3.1 that The requirement to wash the area with

Revision 5 Revision 1 immediately after each testing the water after examination is incorporated

area shall be washed with water, at 6.2.1.3.6. Recommend that WBN-QCP-4.10-181
dried, and cleaned with liquid be revised to add the requirements for
penetrant cleaner are not addressed drying and cleaning with liquid penetrant
by the site procedure. cleaner to Section 6.2.1.3.
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ATTACHMENT 11.1, PROCE DISCREPANCIES

IWBN IMPLEMENTING
I PNC~F0IIPF

I P"OCED I SOURCE DISCREPANCY

REQUIREMENT PROCEDURE
01TSfRFPANflY

RECOMMENDATIONS

WBN-QCP-2.04

Revision 14
Site Construction Specifi-

cation N3G-881, Revision 4

The site procedure does not clearly

define the requirement of Paragraph

3.2.2.2(b) that all Quality Level II

welding requires that the inspector

identify with a distinguishing mark

all parts or joints which were
inspected and accepted.

WBN-QCP-2.04 refere to WBN-QCP-4.13-FU&VC
for inspection of Quality Level II Welds.

QCP-4.13-FU&VC provides two sets of inspec-

tion requirements: Attachment A incorporates
P.S. 3.C.5.4, which requires that the

Inspector identify with a distinguishing

mark all parts or joints which he/she has

inspected and accepted; Attachment F

incorporates P.S. O.C.l.l, which requires

that a record is required for all
inspections, and that the record may be the

Inspector's unique identifying mark on the
weldment, marked drawings, individual

inspection records, or as required by a

quality assurance program. For Quality Level

II items, the site specification N3G-881

specifically requires the method described

by Attachment A. The Structural Welding

Code allows either marking of the work or

"other recording methods." (It should be

noted that the 1986 Commentary to AWS 01.1

specifically recommends against die stamping
in members subject to tensile stress.)

Recommend that N3G-881 be revised to require

that the record of acceptance be document-

tation for all structural welds, and specify

the required extent of documentation for

Quality Levels I and II welds. Recommend

that WBN-QCP-4.13-FU&VC be revised to

include the documentation requirements for

weld acceptance in the body of the procedure,

rather than in the attachments. Recommend

that P.S. O.C.1.l and P.S. 3.C.5.4 be
revised to incorporate the change to

N3G-881.
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ATTACHMENT 11.1, PROCIRE DISCREPANCIES 0
IWBN IMPLEMENTING I REQUIREMENT PROCEDURE I RECOMMENDATIONS

PROCEDURE I SOURCE DISCREPANCY

WBN-QCP-4.23-4 NA The site procedure refers to forms The referenced documents are shown as Pages
Revision 1 in WBN-QCI-4.03. There is no "NDE 1 and 2, Attachment C, WBN-CEP-4.03.

Sheet" in either procedure as referred Recommend that WBN-QCP-4.23-4 be revised to
to by Paragraph 7.2.2. The "Operation correct the reference section; and to "
Sheet" referred to by Paragraph 7.2.3 correctly identify the Welding Operation
should be the "Assignment Sheet." Sheet displayed in WBN-CEP-4.03. The WP

finding comment that the "Operation Sheet"

should be the "Assignment Sheet" is

incorrect.
WBN-QCP-2.04 Site Construction Specifi- N36-101, Feature 2.2.13, Special
Revision 14 cation N3G-lOl, Revision 2 Processes, Paragraph 2, Stud Welding

lists site procedure WBN-QCP-2.04 as Site Construction Specification N3G-lOl is
the implementing procedure; and G-29C the WBN Site Construction Requirements
as the Acceptance Criteria source Manual. The specification lists the plant
Document. Stud welding per G-29C features required to be inspected, the
is addressed by WBN-QCP-4.13SW. corresponding site implementing procedures.

N3G-lO1 was last revised in late 1985, and isi
WBN-QCP-2.04 Site Construction Specifi- N36-101, Feature 2.2.26, Welding, to a large degree no longer current. For
Revision 14 cation N3G-1Ol, Revision 2 Paragraph 6, Fitup incorrectly lists welding, the source documents ae principally

WBN-DCP-2.04 as the implementing listed as General Construction Specificationsf
procedure. Site procedure WBN-QCP- G-29C and G-29M, which no longer exist. All
4.13-FU&VC is the correct procedure. of the process specifications and welding

WBN-QCP-2.04 Site Construction Specif- N3G-lO1, Feature 2.2.26, Welding, procedures which were formerly in G-29C,
Revision 14 cation N36-101, Revision 2 Paragraph 7, Tack Welds and Temporary G-29E, and G-29M are now incorporated in the

Welds incorrectly lists WBN-QCP-2.04 seven volume General Construction Specifi-
as the implementing procedure. Site cation G-29. G-29 is a series of individual
procedure WBN-QCP-4.13-FU&VM is the process specifications and procedures. The
correct procedure. specific process specifications rather than

the general specification should be defined
WBN-QCP-2.04 Site Construction Specifi- N3G-1OI, Feature 2.2.26, Welding, Para-l by N3G-lO1. Since N3G-1O1 was last revised,
Revision 14 cation N3G-lO1, Revision 2 graph 9, Visual Examination incorrectlyl the WBN implementing procedure manual has hadi

lists WBN-QCP-2.04 as the implementing several changes. Thus, many of the referencel
procedure. Site procedure WBN-QCP-4.131 to site procedures are not longer valid.
-VTC is the correct procedure. - N3G-lOl Section 1.2.3 makes NC respon-

WBN-QCI-4.03 N3G-1Ol, Feature 2.2.26, Welding, sible to notify NE of all changes to
Revision 6 incorrectly lists WBN-QCI-4.03 as the site implementing procedures referenced in

site implementing procedure in Para- the specification. Recommend a general re-
graphs 3, 5, 8, and 10. vision to N3G-lOl to reflect organizational

changes; specific welding process specifi-
cations applicable to the plant features; andi
correct identification of the site
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ATTACHMENT 11.1, PROCE E DISCREPANCIES

IWBN IMPLEMENTING REQUIREMENT PROCEDURE RECOMMENDATIONS

PROCEDURE SOURCE DISCREPANCY

Continued Continued Continued implementing procedures for each of these

features. Recommend that NC and NE

specifically define the offices within their

organizations having responsibility for

maintaining the currency of the construction

requirements of N3G-l01; and that this

definition be included in the specifi-

cation.
WBN-QCP-4.13-SW I Process Specification The requirements of the specification I Recommend that WBN-QCP-4.13-SW be revised to
Revision 0 I.E.2.1 Revision 0 for capacitor discharge stud welding reference and define the requirements of

are not addressed by the site I P.S. l.E.2.1, or to state that capacitor

IProcedure. I discharge stud welding is not used at WBN.
WBN-QCP-4.10-18 Process Specification The requirement of Paragraph 2.1 that The instruction to carefully grind in incre-
Revision 5 4.M.3.1 Revision 1 arc strike areas shall be carefully ments of 0.010 inch is not addressed by the

ground in increments of approximately site procedure. Additionally, where the
0.010 inch until the arc strike is no procedure addresses minimum section thickness

longer visible is not addressed by the after grinding, it is by reference to accept-I

site procedure. table thickness approved by DNE; ASME Sectioni

II; 12.5 percent of nominal pipe wall thick-

ness; and ANSI B16.9, B16.11, and B16.34,

P.S. 4.M.3.1 does not provide any acceptance

criteria for minimum section thickness. WBN-I
CEP-4.03, Attachment B has a space for enter-I

ing the manufacturer's and the design minimumi

wall thicknesses, but does not assign I
engineering responsibility for making the
entry; or any instruction on how to determinel
minimum values. Recommend that the details

of how to determine minimum required section

thickness be added to a G-29 process

I specification; and that reference
be made to this specification in
other affected specifications and in the
affected site procedures. Recommend that

WBN-QCP-4.10-18 be revised to include the

specification requirement for grinding in

increments of 0.010 inch; to delete the list

of standards in 6.1.1.1: to require at 6.1.1 1
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IWBN IMPLEMENTING REQUIREMENT PROCEDURE RECOMMENDATIONS

PROCEDURE SOURCE DISCREPANCY

Continued Continued Continued that the acceptance criteria for minimum

remaining section thickness be in accordance

with the CEP-4.03 Attachment B; and to definel

whether the acceptance or rejection is to be

based on the manufacturer's or the design

thickness shown on Attachment B. Recommend

that WBN-CEP-4.03 be revised to assign

engineering responsibility for entering the

section thickness requirements on

Attachment B; and that instruction be

provided on how to determine these require-

ments, either directly or by reference to

these requirements, either directly or by

reference to these details in a process

specification.
WBNP-QCP-1.47 Site Construction Specifi- For N3G-101 Feature 2.2.13, Special Recommend that General Construction

Revision 6 cation N3G-101, Revision 2 Processes, Paragraph 3, Bending of Specification G-63 be added to WBN-QCP-1.47,
Welded Studs, the site procedure does Section 3.1.

not list General Construction

Specification G-63 as an acceptance

criteria source document.

WBN-QCI-1.1I-2 ANSI N45.2.6 1978 Edition The requirement that the certification WBN-QCI-l.11-2 has been superseded by
Revision 7 documents include the activities certi-I QMI-802.6 establishes separate rules for

fied to perform; the basis used for certifications applicable to WBN Unit 1 and

certification; and the date of certi- Unit 2. TVA Welding Inspectors recerti-

fication expiration are not addressed fied using ASNI Recommended Practice SNT-TC-

by Attachment B to the site procedure IA, 1980 Edition as a guide. For Unit 1,

or by the OC QTPM. QMI-802.6 requires that NDE (includes visual

welding) Inspectors be certified in accor-

dance with PMP 0202.14. The certification

records in PMP 0202.14 meet the requirements

of Section 9, SNT-TC-IA. For Unit 2, QMI-

802.6 establishes the certification document

requirements for NDE Inspectors. The

specified certification documents are

Attachments 10 and 11, QMI-802.6. These

documents do not meet the requirements of

I SNT TC-IA, Section 9.6.1. in that they do noti
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ATTACHMENT 11.1, PROCE * E DISCREPANCIES

I-B REQUIREMENT
S•lIRCF

PROCEDURE
lT SCRFPANCV

SORC DICR .AC

Continued Continued

RECOMMENDATIONS

IMPLEMENTING 

I

PROCEDURE 

I

Continued

IMPLEMENTING

PROCEDURE

Continued include the level of certification and test

method; educational background and

experience; results of the physical exami-

nation; current examination copy(s) or
evidence of successful completion of the
examinations; composite grades or suitable

evidence of grades; and the dates of certi-
fication and/or recertification and the dates

of assignment to NDT. QMI-802.6 refers to
QMP-198 for the prerequisites for certifi-
cation of the Unit 2 Inspectors. (The OC

QTPM has been incorporated into QMP-198.)
QMP-198 in turn establishes documentation
requirements by reference to QMP-199. QMP-
199 meets the requirements of SNT-TC-lA,
Section 9. It does not, however, agree with
PMP 0202.14. Recommend that QMI-802.6 be
revised to clearly defend one uniform method
for documentation of Welding Inspector
certification; and that this unified method
clearly include all of the requirements

described by SNT-TC-lA-1980. Recommend that
QMP-198 be revised to comply with PMP
0202.14. Recommend that the welder perfor-
mance cadweld operator, and coatings appli-
cator qualification records shown in QMP-199
be moved to the procedures which describe
these activities; and that QMP-199 be
rescinded.

NPK3 - 7031Q - MTB 3/28/89Page 12 of 12 
NPK3 - 7031Q - MTB 3/28/89I

Page 12 of 12



ENCLOSURE

LIST OF COMMITMENTS

1. At WBN, the modifications welders' qualification and continuity records

have been integrated into the Nuclear Construction (NC)-automated
program. Under this consolidation, the maintenance welders' records have
been included under the NC program. The actions taken fully meet the

intent of the Welding Project (WP) recommendations.

2. WP noted that the WBN site-implementing procedures do not clearly define
the circumstances under which unique weld identification numbers are

assigned for ANSI B31.1, "ANSI/ASME Power Piping Code," and AWS D1.1
welds, and the procedures do not define the responsibility for assignment

of these numbers. WP recommended that the existing practices which are
acceptable be clearly defined in the site procedures. The actions to
implement this recommendation are in process.

3. WP will compare the conclusions of these nonconformance reports (NCRs)
with DOE/WEP unit 1 conclusions, and will document the results of the
comparison in the WP final report.

4. The WBN Final Safety Analysis Report (FSAR) will be revised to allow the

use of ASME Code Case N-318 as endorsed by NRC Regulatory Guide 1.84.

5. The schedule for reinspection and rework, if required, will be developed
based on the results of the reanalysis which is being accomplished as
part of TVA's Hanger and Analysis Up-Date Program.

6. The improvements in welder and quality assurance (QA) inspector training
concerning weld symbols, procedure changes, and adherence to drawing and
specification requirements will assist in prevention of recurrence of
this deficiency.

7. These include procedural requirements for foremen to verify fitup for all
welds before beginning welding and random surveillance inspections by
welding quality control (QC) inspectors for weld fitups.

8. To assure that documentation is provided for temporary weld attachment
areas, procedural changes were necessary to identify requirements for
temporary weld attachment removal, examination, and documentation.

9. Modifications to the welding program as a result of the WP Phase I and
Phase II recommendations will be evaluated in the future by Nuclear

Quality Assurance (NQA) to determine their effectivity.



The following are recommendations that will be evaluated by the line
organization and implemented as appropriate. Implementation of these
recommendations may occur differently than recommended; however, modifications
to the welding program as a result of the WP Phase I and Phase II
recommendations will be evaluated in the future by NQA to determine their
effectivity.

10. Upgrade site-implementing procedures to provide clear definition of
requirements and responsibilities.

11. Revise General Construction Specification G-29 (reference 10.33)
(or properly organize successor documents) to specifically delineate
applicability of the individual process specifications.

12. Indoctrinate and provide ongoing training/orientation to engineers,
designers, technical supervisors, and engineering managers in the
following areas:

a. Code applicability.

b. Requirements for constructability and inspectability of welded

designs.

c. Contents and use of G-29 (reference 10.33) or successor documents.

d. Logical presentation of information in. output documents.

e. Design requirements embodied in welding codes.

f. Responsibility of Nuclear Engineering (NE) to provide fabrication,
erection, and examination requirements.

13. Provide more effective training to appropriate engineering, craft, and QA
personnel in orientation programs which emphasizes:

a. Importance of maintaining welder qualification (i.e, limits of

qualification and continuity).

b. Preparation of work instructions.

c. Use of welding procedures which comply with NE technical requirements.

d. Preparation'of Notification of Indication (NOI) forms.

e. Necessity of accurate filler metal recordkeeping on weld data sheets,
particularly when combination process welding procedures are used
(i.e., record type, size, and traceability reference for all filler
metal used).



14. Communication among supervisors, engineers, inspectors, and craftsmen, as
individuals and as groups, is essential. An open and comfortable
atmosphere must prevail where individuals believe they can ask
responsible questions. When procedure revisions or other changes create
departures from past practices, the affected employees must be made aware
of the reason and intent, as well as the letter of the changes.

15. Perform a corporate review of ANSI N45.2 series standards and the
construction-implementing documents to determine the level of TVA
fulfillment of the standards. Based upon this review, revise the FSAR as
appropriate to document the degree to which the standard was implemented.

16. Implement an effective trending program with emphasis on preventive
action.

17. Extend the site director's initiative to eliminate separate programs to
accomplish like work activities. Specifically, the separate inspector
certification programs for each of the units should be eliminated, and
control of maintenance welding should be integrated into the program
which controls initial installation and modifications.

18. Welding qualifications/continuity and weld data sheets should be
computerized to provide quicker and more complete access to data. The
need to retrofit past data into these systems should be evaluated and
determined by the implementing organizations.

19. WP recommends that WBN engineering establish procedures to assure that
these deviations do not result in as-built components which exceed
allowables stresses and that new fabrication complies with the design.

20. WP recommends that TVA organizations involved with welding (construction,
modifications, maintenance, QA, and engineering) jointly review and.
concur with each other's programmatic and implementing procedures for
items and issues which may impact the other organization's programs.

21. WP recommends that Materials Technology (MT) of NE develop an engineering
procedure which specifies the methodology of depicting welding
information on design drawings.

22. A need existed for site-specific communication links to provide user
feedback on NE output documents. The WBN design project organization,
which includes all required engineering disciplines, has subsequently
been stationed onsite and provides a vehicle to fulfill this need. The
effectiveness of this and other applicable communication programs will be
evaluated by the WPCT.

23. Recommend that WBN determine the inspection criteria actually used; that
NE determine the criteria required; and that the implementing procedure
and/or the specification be revised as applicable.



24. Recommend addition of this requirement to Quality Control Procedure

(QCP)-4.13-FU&VC, attachment A.

25. Recommend that WBN-QCP-4.10-18 be revised to add the requirements for

drying and cleaning with liquid penetrant cleaner to section 6.2.1.3.

26. Recommend that N3G-881 be revised to require that the record of

acceptance be documentation for all structural welds, and specify the

required extent of documentation for Quality Levels I and II welds.

27. Recommend that WBN-QCP-413-FU8VC be revised to include the documentation

requirements for weld acceptance in the body of the procedure rather than

in the attachments.

28. Recommend that P.S. O.C.I.I and P.S. 3.C.5.4 be revised to incorporate
the change to N3G-881.

29. Recommend that WBN-QCP-4.23-4 be revised to correct the reference section

and to correctly identify the Welding Operation Sheet displayed in WBN

Construction Engineering Procedure (CEP)-4.03.

30. Recommend a general revision to N3G-101 to reflect organizational

changes; specific welding process specifications applicable to the plant

features; and correct identification of the site-implementing procedures

for each of these features.

31. Recommend that NC and NE specifically define the offices within their

organizations having responsibility for maintaining the currency of the

construction requirements of N3G-101; and that this definition be

included in the specification.

32. Recommend that WBN-QCP-4.13-SW be revised to reference and define the

requirements of P.S. l.E.2.1, or to state that capacitor discharge stud
welding is not used at WBN.

33. Recommend that the details of how to determine minimum required section
thickness be added to a G-29 process specification; and that reference be

made to this specification in other affected specifications and in the

affected site procedures.

34. Recommend that WBN-QCP-4.10-18 be revised to include the specification
requirement for grinding in increments of 0.010 inch; to delete the list

of standards in 6.1.1.1; to require at 6.1.1 that the acceptance criteria

for minimum remaining section thickness be in accordance with the

CEP-4.03, attachment B; and to define whether the acceptance or rejection
is to be based on the manufacturer's or the design thickness shown on
attachment B.

35. Recommend that WBN-CEP-4.03 be revised to assign engineering
responsibility for entering the section thickness requirements on

attachment B; and that instruction be provided on how to determine these
requirements, either directly or by reference to these requirements,

either directly or by reference to these details in a process
specification.



36. Recommend that General Construction Specification G-63 be added to
WBN-QCP-l.47, section 3.1.

37. Recommend that QMI-802.6 be revised to clearly define one uniform method
for documentation of welding inspector certification, and that this
unified method clearly include all of the requirements described by
SNT-TC-lA-1980.

38. Recommend that QMP-198 be revised to comply with PMP-0202.14.

39. Recommend that the welder performance cadweld operator and coatings
applicator qualification records shown in QMP-199 be moved to the
procedures which describe these activities, and that QMP-199 be rescinded.


