- A
10

Tennessee Valley Authority
Welding Project
Browns Ferry Nuclear Plant
Phase || Review

Volume V

oo i NI Rt o .



1.0

2.0

3.0

4.0

VOLUME V
TVA WELDING PROJECT
BROWNS FERRY PHASE 11
REVIEW AND PROGRAM RESULTS
TABLE OF CONTENTS

LIST OF ABBREVIATIONS AND ACRONYMS
INTRODUCTLON

BECHTEL AUDIT
2.1 TINTRODUCTION
2.2 SUMMARY
2.2.1 AUDIT OF THE OFFICE OF CONSTRUCTION
2.2.2 AUDIT OF THE OFFICE OF NUCLEAR OPERATIONS
2.3 REVIEW AND CONCLUSIONS
2.4 AUDIT WORK PLAN
2.5 AUDLT REPORT
APTECH ENGINEERING REPORT
1 INTRODUCTION
.2 SUMMARY
3 RECOMMENDATIONS
4 APTECH REPORT

BROWNS FERRY WELDING REINSPECTION REPORT
INTRODUCTION
SCOPE
REINSPECTION PERSONNEL, QUALITY ASSURANCE, ANU 3. 'E~1AL CRIZER"&
CRITERIA FOR SELECTION OF WELDS TO BE REINSVECTRD
REINSPECTION PROCEDURES
REINSPECTION RESULTS
CRITERIA FOR EVALUATION OF REINSPECTION DATA
4.7.1 STRUCTURAL
4.7.2 MECHANICAL
4.8 ASSESSMENT OF REINSPECTION RESULTS
4.8.1 STRUCTURAL WELDS
4.8.2 MECHANICAL WELDS
4.8.3 OVERALL ASSESSMENT AS RELATED TO EMPLOVF® JONCERLS
4.8.4 REINSPECTION OVERVIEW BY DNQA
4.9 ROOT CAUSE EVALUATION AND CORRECTIVE ACTION

& 5 > b D B>
NV WN

TABLES

4.1 REINSPECTION SUMMARY FOR STRUCTURAL WELDING

4.2 STRUCTURAL WELDING REINSPECTION DATA

4.3 REINSPECTION SUMMARY FOR MECHANICAL WELDS

4.4 MECHANICAL PIPINC SYSTEMS WELD REINSPECTION DATA

TTACHMENTS

WELDING PROJECT REINSPECTION PLAN

ONE PLAN FOR THE EVALUATION OF REINSPECTION RESULTS
STRUCTURAL TNDEPENDENT OVERVIEW

MECHANICAL INDEPENDENT OVERVIEW

A
4
4.
4
4
" GENERAL CONSTRUCTION SPECIFICATION NO. G-28

e wNn

DNELl - 0046W
1 11/21/87



VOLUME V
TVA WELDING PROJECT
BROWNS FERRY PHASE 11
REVIEW AND PROGRAM RESULTS
TABLE OF CONTENTS
(Cont inued)

\
APPENDICES
L DNE'S EVALUATLON OF DISCREPANT CONDLITLIONS FOR MECHANLCAL REILNSPECTLON
4.2 DNE'S EVALUATLON OF INDICATLONS OUTSICE WELD ATTRIBUTE LISTING
4.3 DISCUSSION OF PROCEDURE FOR RE REINSPECTION AND ACCEPTANCE OF EIGHT
PIPING WELDS
5.0 RESPONSE TO NRC EVALUATI N OF PHASE 1 REPORT
) BROWNS FERRY PROGRAM RESULTS
6.1 EVALUA N OF THE PHASE | RECOMMENDAT LON
6.2 FEMPLOYEE CONCERNS CONCLUSIONS
0. BECHTEIL. AUDLT CONCLL SLONS
6.4 APTECH REPORT CONCLUSLONS
6.5 REINSPECTION ONCLUSLONS
6.6 RECOMMENDAT LONS
- 6.7 CONCLUS1ONS
ATTACHMENTS
. l DETAILED EVALUATION OF B#¥N EMPLOYE® 7TONCERNS
6.2 EMPLOYEE CONCERNS REASSIGNED [O OTHER AREAS OF RESPONSIBILITY
L]
1
&
/

DNE1 Q046N
10/725/8)




AEC
AISC
ANSI
APTECH

ASNT
AWS
BECHTEL
BFEPC6
BFN

CAR
CATD
CEBMA2

Cwl
DAR
DBE
DNE
DNQA

ERT
FEAR
GE
HVAC
181
LER

NCIG
NEBCSM
NDE

NO

NO1
NQAM
NRC
NSRS

PI

PQR
PSI

QA
QTC

SMACNA
SSE

VOLUME V
TVA WELDING PROJECT
BROWNS FERRY PHASE IT REPORT

LIST OF ABBREVIATIONS AND ACRONYMS

Atomic Energy Commission

American Institute of Steel Construction
American National Standards Institute
Aptech Engineering Services, Inc.

American Society of Mechanical Engineers
American Society of Nondestructive Testing
American Welding Society

Bechtel Power Corporation

Browns Ferry Engineering Project-Civil Group 6
Browns Ferry Nuclear Plant

Corrective Action Report

Corrective Action Tracking Document

Civil Engineering Branch-Mechanical Analysis Group 2

Certified Mill Test Report

Certified Welding Inspector

Design Analysis Report

Design Basis Earthquake

Division of Nuclear Engineering
Division of Muclear Quality Assurance
Detailed Welding Procedure

Erployee Response Team

Final Safety Analysis Report

General Electric

Heating, Ventilating, and Air Conditioning
Inservice Inspection

Licensee Event Report

Magnetic Particle Examination

Nuclear Construction Issues Group

Nuclear Engineering Branch-Codes, Standards, and Materials

Nondestructive Examination
Nuclear Operations

Notification of Indication
Nuclear Quality Assurance Manual
Nuclear Regulatory Commission
Nuclear Safety Review Staff

Office of Construction (Now Known as Division of Nuclear

Construction, DNC)
Project Instruction
Procedure Qualification Record
Preservice Inspection
Liquid Penetrant Examination
Quality Assurance
Quality Control
Quality Technology Corporation
Radiographic Examination

Sheet Metal and Air Conditioning Contractors National Assoc.

Safe Shutdown Earthquake

DNE1 - Q046N
10/25/87



VOLUME Vv
TVA WELDING PROJECT
BROWNS FERRY PHASE II1 REPORT

LIST OF ABBREVIATIONS AND ACRONYMS

(Continued

Sequoyah Nuclear Plant

Topical Report

Tennessee Valley Authority

United Engineers and Constructors
United States of America Standards
Ultrasonic Examination

Visual Examination

Visual Weld Acceptance Criteria
Watts Bar Nuclear Plant

Welding Project

DNEL

10/

7€
L

8

Q046N




The results of the reinspection revealed that a high percentage of

the weld joints reinspected meet design requirements. Complete
details of the reinspection are contained in Section 4.0 of this
report. The reinspection results did not substantiate the specific
or non-specific employee concerns with the exception of

BFN-85-019-001. -

A complete summary of all the recommendations and the final

conclusion statements are contained in Section 6.0 of this report.
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2.0 BECHTFL AUDIT

2.1 Introduction

The independent Bechtel audit of the BFN welding program
implementation during construction and operatior was conducted
during the period of February 17, 1986 to March 8, 1986. The audit
also evaluated the effect of welding related employee concerns on
the program. There were four audit team members and an audit team
leader. The personnel had specific expertise in the audit areas
assigned as required by the TVA WP Program Description, Volume I,
Page 9, Paragraph IV, Part 1. Two audit checklists were prepared
and utilized by the audit team. The checklists were identified as
TVA-02-0C for Office of Construction and TVA-02-NO for Nuclear
Operations. The audit checklists were structured with 17 Key
Elements and supplemental attributes which wer> used to conduct the
audit. The audit report and copies of the checklists used are

included in Section 2.5.

The audits included review of documentation and procedures for
randemly selected welds in portions of several safety related
systems. The welds selected from these systems represent a
cross-section which allowed access to all applicable weld program
procedures and specifications. The welds selected are listed on
Sheet 1, Pages 1 and 2 attached to both audit checklists. These
welds were used throughout the audit to generate other auditable
items, e.g., list of welders, list of Nondestructive Examination
(NDE) inspections, list of drawings, welding ani heat treatment

procedures and materials. These items are shown on Sheets 2 through

7 of the audit checklists.

1 DNE1 - 0390NW
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2.2

The Bechtel audit confirmed TVA has had a welding program in place

during construction and operations that meets licensing
commitments. Although there were some audit findings and
observations, the WP has concluded that none of the findings and

observations had an adverse effect on the installed weidments.

Summary

2.2.1 Audit of the Office of Construction, Audit TVA-02-0C

The WP investigation of those elements with audit findings

and observations is detailed below.

Key Element 2 - Adequacy of Design Output Documents

In this portion of the audit, three observations were made.
Observations 1 and 2 identify two TVA welding documents
stating inadequate preheat temperatures. TVA's commitment
for welding is to be in accordance with American National
Standards Institute (ANSI) B31.1 1967 Bdition, Sub-paragraph
131.2 "Preheating” which states, "Preheating shall be in
accordance with the qualified welding procedure. Recommended

preheat temperatures are shown in Table 131."

The temperatures stated in Table 131 were to serve as a guide
to good practice and the note to the table reinforces the
statement in Paragraph 131.2, that welding is to be performed

i’ accordance with a qualified procedure. The TVA procedures

: DNE1 - Q390N
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noted in observations 1 and 2 were qualified in accordance

with the referenced Code.

Observation 3 - Key organizational TVA unit responsible for
control of welding documents was not specified on the welding

document .

wWelding requirements were issued by Engineering as a
requirement. The lack of identification of key
organizational unit on the welding document had no adverse

affect on the quality of the installed weldments.

Key Element 3 - Initial Welder or Welding Operator Qualifications

The wdit team's evaluation of the initial welder and welding

operator qualification resulted in two audit findings.

Audit Finding AF-01-0C - Lack of a procedure for

qualification of welders.

Audit Finding AF-02-0C - Control of welding progression for

vertical welding.

These two audit findings were determined by the sudit team to

have no impact on weld quality.

Key Element 9 - Use of Appropriate walding Procedures
During the audit of welding and heat treatment procedures,

one audit finding was issued:

3 DNE1 - 0390N
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Audit finding AF-03-0C - The applicable revision of the
welding procedure used was not aiways available in the

permanent plant records for all items.

Since the audit team determined that the correct proceduves
were used, the failure to maintain on site the applicable

revisions had no effect on weld quality.

Key Element 10 - Use of Appropriate Inspection Procedures

The audit of appropriate inspection procedures resulted in

two audit observations:

Observation 1 - A review of radiographic film taken during
construction indicates that in some cases the "Manufacturer's
Name" was not evident on the film as required by American
Society of Mech:,.ical Engineers (ASME) III. The audit team

determined that this had no adverse effect on weld quality.

Observation 2 - Some records did not identify the specific

procedures which were used.

The WP has determined that failure to list the inspection
procedure used had no adverse affect on the quality of the

installed weldments.

a DNE1 - 0390N
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2.2.2

Key Element 12 - Use and Control of Welding Filler Metals

Audit Finding AF-C4-0C - Six Certified Material Test Reports
(CMTRs) for welding filler material did not comply with TVA

requirements.

The WP investigation of the six discrepancies concluded these

discrepancies had no impact on weld quality.

The WP investigation of the audit findings and observations
is deta.led below and refers to the applicable "Key Element"

of the audit:

Key Element 2 - Adequacy of Design Output Documents

In this portion of the audit, one observation was made.

Observation - The TVA Detailed welding Procedure (DWP) &nd
the Procedure Qualification Records (PQRs) did not show the
name of the key TVA organization unit responsible and

accountable for welding control documents.

Welding requirements were issued by Engineering as a
requirement. The lack of identification of key
organizational unit on the welding document had no adverse

effect on the quality of the installed weldments.

5 DNE1 - 0390N
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Key Element 11 - Use o] Appropriately Trained and Qualified

Personnel

The audit team's investigation of the use of appropriately
trained and qualified personnel resulted in the issuance of

one audit finding:

Audit finding - AF-01-NO - The requirements of Muclear
Quality Assurance Manual (NQA4) Part II, Section 5.3,
paragraph 3.1, requires inspections to be performed by
qualified individuals other than those who performed or
directly supervised the activity being inspected. Standard
Practice Procedure BF-6.2, paragraph 5.31, states in part
“the Quality Control (QC) inspector shall perform fit up
ingpection and so indicate acceptance by his signature on the
weld data sheet”., Contrary to these requirements, fitup
inspections of American Welding Society (AWS) D1.1 structural
welds on safety reluted equipment is being performed by the
waelding foreman who i@ responsible for the work performed and
not a QC inspector. 1In addition an apparent conflict exists
between the Standard Practice Procedure BF-6.2 dated

November 27, 1985 and N72M2 Process Specification 0.C.1.1
dated March 9, 1983, which allows the use of weld foreman for

fitup inspection.

As stated in the BFN Phase I Report (Volume IV Section
3.5.1.4), the WP has determined this iss » is not a

deficiency at BFN.

s DNE1 - 0390w
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2.3

Key Element 12 - Use and Control of Welding Filler Metals

The audit of the use and control of welding filler materials

resulted in one audit observation.

Observation - The site's controlling procedures for use and
control of welding materials are unnecessarily long and
confusing. Too many procedures are required to be used
simultaneously to do the job of controlling weld filler

material.

The WP determined that this had no adverse effect on weld

quality.

Review and Conclusions

Four audit findings and five observations resu'ted from the cudit of
the OC activities at BFN. Each of these has been evaluated by the

WP and determined to have no adverse effect on weld quality.

The audit confirmed that QA was in effect at BFN from the beginning
of construction. The audit also confirmed that TVA's program and
procedures for control of welding, although cumbersome, proved
adequate for the intended application. The audit team was unable to

substantiate any of the employee concerns as being valid or with

merit,

7 DNEL1 - Q390N
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One audit finding and two observations resulted from the audit of
the Office of Nuclear Operations activities at BFN. Each of these
has been evaluated by the WP and determined to have no adverse
effect on weld quality. The audit of the NO confirmed that TVA had
in place an adequate Quality Assurance program for control of
welding activities during the operational phase. The audit team was
unable to substantiate any of the employee concerns as being valid

or with merit.
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2.4 Bechtel Audit Report

Audit Work Plan




'L"?;l;"ﬁ‘;:;‘:‘rﬁs GOVERNMENT 827 ‘860 2 15 0 0 1

Memorandum TENNESSEE VALLEY ASTHORITY

( ‘0 . Richard P. Lynskey, LP &N 894-% 86022570723

FrRoM : J« W. Coan, Project Manager, Welding Project, W9 C13$ C-K
DATE . February 14, 1986
sussect. BROWNS FERRY NUCLEAR PLANT - WELDING PROJECT IMPLENENTATION AUDIT PLAN

THis is to request you to perform a Quality Assurance (QA) reviev of the
Browns Ferry Avdit Plan,

The iodependent audit plan will be prepared by Tomy Vuksan, Audit Teanm
Leader, and you are to reviev it against the General Work Plan, prepared by
the Welding Project. ;

The audit plan should be ready for reviev Thursday or Priday, (2/20, 2/21).
Please plan on being at the BFN site by Thursday noon and staying ustil the
reviev is completed and the planm signed.

To sdcition, please review the Sequoyab Audit Plan, prepared by Touny
Vukesn, Audit Team Leader (copy attached). snd forvard your comments to me,

BSB: NP \

Attachment
cc (Attachmcot):
RIMS, 8L 26 C-x

E, G, Beasley, W12 B34 C-X
J. A, Crittenden, LP 4N 1043-C
E. G. Domer, DZPN, W12 A6 C-k
L. E, Martin, LP 6§ &04-C
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TO: J.W.Coan,Welding Project Manager ' “

FROM:A,M.Vuksan, Audit Team Leader 8603 1 ORO 5 2
DATE: 2/21/36

SUBJECT: Browns Ferry Audit

Transmitted with this memo are the audit plan and the key date

schedul:,

A M. Yuksan date

éw )
2/2u/86 J NNC:MP

ce (Attachment):
R. . Domer, DEPN, W12 A6 C-K
L. E. Martin, Watts Bar, NUC PR
J. F. Weinhold, W12 B35 C-K
R. B, Keliy, LP &N L5A-C
N. R. Beasley, .Al0-BFN

x¢: RIMS, SL 26 C-X

e




wdit Pla- for Browns Ferry Power Plant

This audit plan describes the sctivities to take place at Browns Ferry Nuclear
Power Plant. These activities shall fulfill the scope of the audit of the
welding elements of the ouality assurance progran. This audit shall verify,
by examination of objective evidence, compliance with the welding aspects

of the quality assurance program, shall determine the effectiveness of the
welding aspects of the quality assurance program and shali address the site
specific and generic employee concerns helieved to be significant (by the
auditors but not as defined in GEP-17) to the proper implementation of the
welding elements of the quality assurance program, The quality assurance
program for the Office of Construction is ortlined in Attachment A, The
quality assurance program for the Office of Nuclear Operations is outlined in
Attachment B, The audit team will report findings and observations on the
quality assurance program based on the review of objective evidence selected
by the team and provided by TVA. These findings and observations will be
documented in a written report and presented to the TVA Welding Project
Manager. The minimum information to be reviewed to provide adequate confi-
dence in the Construction and Nuclear Operation programs will be as follows:

No., of Iteas

Organization Program Examined
Office of Nuclear Cperations Str, Steel § supports 1
Office of Nuclear Operations Pipe Supports 1
Office of Nuclear Operations Piping & equipment 3
Office of Construction Str, Steel § supports 2
Office of Construction Pipe Supports 2
Office of Construction Piping & equipment 8

These items are in excess of the generic audit plan used by Bechtel for
welding and NDE prograas on construction sites, Items are defined as s
specific item on a specific system, For instance, one weld joint on a
system or component. This item will be reviewed for t e adequacy o: tae
key elements listed in Table 1, as applicable. Flexibillity wa. incore-
sorated into the audit plan to increase samplings at the {iscretion of the
audit team. Items for audit and evaluation were selected by the audit
ream and are listed in Table 2, The evaluation items will be ernanded

by the audit checklists to include many hundreds of Tecords.



" ", A review of all the site specific and gener't concerns provided by TVA

- to the audit team relating to welc.ny was ps formed. The concerns were
deemed significant or not «‘gnifica’t ba-~* un evaluation of technical
validity and anplicability to the we'Zing Drugram, All the specific
and generic employee concerns provided by TVA and reviewed by the audit
team are listed in Table 3 as either significant or not significaut.
“e con.-ins listed as significant will be evaluated for the adequa.y
of the rrugram by incorporation into the ~:diy checklists as elements
for eviiuation.

Prepave. by: g“"‘ Z::é’a/ / g(@&(fé
A, M, vyeksan

wdit Team Leader

Approvad By* M

WP GA Réviaw

(2 a/f;ad;
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Table 1

Key Elements

Ilple-cniation of technical and welding program requirements
Adequacy ‘of design output documents

Initial welder or welding operator qualifications
Maintenance of welder or welding operator qualifications
Renewal of welder or welding operator qualifications
Initial welding inspection personnel qualifications
Maintenance of welding inspection personnel qualifications
Renewal of welding inspection personnel qualifications

Use of appropriate welding procedures

Use of appropriate inspection procedures

11. Use of appropriately trained and qualified personnel

—
O WO 00 -3 O U e

12. Use and control of welding filler materials
11, Inprocess control of welding

Documentation of the above activities

Nonconformances and corrective actions

Training programs adequacy

Additional areas of concern as de-ermined by a review of employee
concerns as specified in Table 3

t ot s b
-~ O U b
« ®

1The technical or engineering adequacy of the design output documents
is not to be researched; their adequacy is to be checked in the
sense of completeness of information for the organization or
individual who must use the document to continue forward with the
program,




Note:

Item

s items 1 -

Use i1tems 13 -

12 for Office
of Construction checklist.
19 for
Office of Nuclear Operations
checkhlst.

Items for Inspection

OFFICFE OF CONSTRUCTION

Identification
of weld

GR-1-60

GR-3-46

DRWC-1-61

RCRD-2-43

TRCIC-2-2

DRIIR-2-8

THPCT-1-157

THPCI-3-73A

Square No. AS

Square No. 6A

TABLE 2

PIPING

System
Recivculation

Recirculati n

Drawing No.
CH-M-1081-C rev. 6
CH-M-2139-C rev. 1
CHM-1098-C rev. 2

Cooling (RCIC)
Control rod drive

CliM-2073-C rev. 3
CliM-2073-C tev. 3 RCIC

CHM-2070-C rev. 1 Residual Heat

sheet 1 Removal
CiM-1099-C rev. 2 High Pressure Coolant
Injection (IPCI)
CHM-2145-C rev. 1 A |
PI1PE HANGERS
47W455-11-2 rev. A HPCI1

47WA56-1 rev. C RCIC restraint

STRUCTURAL SUPPORTS

45N816-3 Cabhle tray support

4SNBRB-1

Cable tray support

’,

A ,;"h ¢ "_-'1 1‘:’;‘@ "7{"_.-.' s:n"‘,ﬁ; ¢-.;&", A

Unit

1

3

Reactor Core Isolation 1

2

2

Class
TVA Class A
ANST B31.1 C1
TVA Class A
ANST B31.1 C1
TVA Class B
ANSI B31.1 C)
TVA Class B
ANSI B31.1 CIl
TVA Class B
ANST 831.1 C1
TVA Class B
ANSI B31.1 C1
TVA Class B
ANSI B31.1 C1
TVA Class B
ANSI B31.1 Cl

N/A

N/A

N/A

N/A



Items Chosen . \pcctiou

OFFICE OF NUCLEAx OPERATIONS

TABLE 2 (Continued)

PIPING AND EQUIPMENT (MODIFIED)

Item Identification
_No. Of Weld Drawing No. System tinit  Workplan No. Clas

13. GR-1-61 CH-M-1081-C rev. 6 Recirculation piping MRPA-166738 TVA Class
that was overlaid ANST B31.1

K (R-1) 48W 1260-1 rev, 2 Hatches added to ' WPR 6769 N/A
pressure vesse! in
torus modification

Bay # 7 48W 1257-1 rev. 5 Piping torus wmodification ! WP# 13048
Mark 2 for sleeves

Penetration
X-221-1
X-221-2
X-221-3
X-221-4

PIPE IIANGERS (MODIFIED)

GR-2-56 Cli-M-206G8C rev. 3 Recirc. pipec hanger MRIA- 190669
{112 support) mcved during IHSIT

Support No. 47B455-55 Pipe hangers from WPR 13076
R-52-1 torus modification
R-52- to HPCI

¢
-9

R
R-52-

STRUCTURAL SUPPORT (MODIFIED)

9-3-6G25 46W414-2 rev, 3 Non-piping structural WP#* 10305
Section F4-Fa wire mesh partition rev, |

1-10-Z-R-1} 48W1248-1 rev. 9 X & Y gussets WP* 10268
structural support

from toras modiCioation




TABLE 3

CONCERNS
Not Significant Significant
XX-85-013-001 XX-85-049-X03, XX-85-101-006
XX-85-041-001 XX-85-108-002
XX-85-086-003 N1-85-053-004, XX-85-068-006
XX-85-088-001 XX-85-102-004

[N-85-346-003
IN-85-007-001
IN-85-134-002
IN-85-406-003
[N-85-007-00%
[N-85-406-002
W1-85-041-008
IN-85-158-001
Wl-85-041-006
W1-85-013-003
SQM-5-001-002
XX-85-086-004
BFM-5-001-002
BFM-5-001-001
IN-85-405-001




ATTACHMENT A

FLOW CHART OF BROWNS FERRY QUALITY ASSURANCE PROGRAM

OFFICE OF CONSTRUCTION

Cag® Va

4

>
SAR
Engineering e---4 r---oConstruction
Y v
N o~ - N o
- - o eon - -] -]
—-2 ‘_- "'_c_' - -
& . ¥ e = - 0
38 ~__ k% 3 23 33
r ) rEdooq poh o,
OEDC | From SAR | | From SAR , | From SAR |
QAM { App. D " | App. D t | App. D |
R a o Lo unemd boepend
EP's
;
BF QC BF Const OEDC
Handbook QAM QAM

( 8 | | c-29

Dwgs

SAR - Safety Analysis Report

BF Implementing Procedures

Welding
Program

OEDC-QAM - Office of Eng. Design § Construction QA Manual

EN DES-EP's - Eng. Design - Engineering
G-28 - Construction of piping systems to

Procedures
boiling water reactor nuclear power plants.

G-29 - General Construction Specification for welding, heat treatment, nondestructive
examination, and allied field fabrication operations.

BF QC Handbook - Browns Ferry Quality Control Handbook

BF Const QA Manual - Browns Ferry Construction QA Manual

BF Procedures - Browns Ferry Procadures

NOTE:

Flow chart provided by TVA,




ATTACHMENT B
FLOW CHART OF BROWNS FERRY QUALITY ASSURANCE PROGRAM

s OFFICE OF NUCLEAR OPERATIONS

SAR

TR75-1

NQAM

e b | - |
| G-23 N73M2 N8OE3 Drawings

Power
. Implementing
Procedures

Welding
Program

SAR - Safety Analysis Report
TR75-1 - Topical Report

N73M2 - Process specs for welding, heat treatment, and allied
field operations

N80E3 - Nondestructive examination procedures
NQAM < Nuclear Quality Assurance Manual

(-28 - Construction of p.ping systems for doiling water reactor
nuclear power plants,

WOTE: Flow chart provided by TVA.




BROWNS FERRY AUDIT SCHEDULE WELDING PROGRAM

February 18, 1986:

February 18 through 21, 1986:

February 22 through March 3, 1986:

March 4 through 11, 1986:

March 12 through 18, 1986:

March 19, 1986:

Orientation, review of employee concerns
and analysis using key elements.

Audit Plan and Checklist development.

Begin audit of Office of Construction

All checklist elements will be evaluated

by audit and documented in accordance with
audit plan.

Begin audit of Office of Nuclear Operaticns.
All checklist elements will be evaluated by
audit and documented in accordance with audit
plan.

Cevelop and write Audit Report.

Exit Meeting.

| 2/ 6

A. M, Yuksan Date



2.5 Bechtel Audit Report




B27 860311 001

0 i1 J. ¥, Coan, Velding Project Nanager
FRON : A. N, Veksas, Asndit Team Leader
DATE = [Harch 8, 1986

SUBJECTI: REPORY OF BECHTEL QUALITY AUDIT OF BROWES FERRY NUCLEAR PLANT
VELDINS PROGRANS

The sadit teesm from Bechtel Power Corporatioam independsatly coaducted a
formal quality sadit of the Browms Ferry Buclear Plaat's welding programs
during the weeks of February 17th, 24th, and Harch 3ovd, 1986. HNethod and
scope of the andit were (a sccordance with the Asndit Plaa for Browas
Forry Buclear Plaat dated February 19, 1986.

The following report details the audit teem activities and ideatifies
endit findings and observations of the Browas Ferry Buclear Plaat Quality
Assurance Programs as applied to welding sctivities.

The swdit addressed the welding programs 18 implemeated during
constrection of the Browas Ferry Muclear Plast and the currest programs
implemsated by Buclsar Operations. Two ssdit checklists were utilized by
the sedit teem and are identiflied as TVA 02-0C for Office of Comstruction
and TVA 02-80 for Buclear Operations, respectively. Copies of the
chocklists are attached ar.a part of this repert.

Asdit teem mambers were assigned specific key elements of the checklist
by the sudit tesm leader based on the area of techaical expertise held by
the enditor. Cross checkisng was dose throughest the awdit Detwses
snditors and their checklist assigy 38 wall as at daily summary and
review meetings conducted 5y the . = leadec.

Employee comcerns, Browas Ferry sp... .. and IVA geseric, were saalyszed
by the andit teem os detailed {a the amdit plas and imcorporsted iato
chocklists TVA 02-0C and TVA 02-80 as key elemeat ssmber 17.0 for both
chocklists. :

For report comsistency with the asdit checklists, key elemeat summarioes,
findiangs and obaervations idestified for Browas Pecry Offlice of
Constructioa, (cheeklist TVA 02-0C) form Part A of this repect. Rey
elemeat summaries, findings and observations ideatifled for Buclear
Operations, (checklist TVA 02-80) form Part B of this repert. Por
quantities of samplings and specific documsats reviewed by the ssditors,
refecencs to the spplicable checklist should be msade. Andit findings and
observations are ideatified to & key clemeat of the applicable checklist.
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Harch 8, 1986 -

EXPORT OF BECHTEL QUALITY AUDIT OF BROWNS FERRY NUCLEAR PLANT WELDING
PROGRANS

AUDIT STMMAKY-FOMINGS AND OBSERVAIIONS

For Offlce of Comstruction, thers were four findiags documeated for key
elemeats 3.0, 9.0 and 12.0. There were five observations documeated for
key slements 2.0 and 10.0.

For Wuclear Operation, there was ome flading documented for key element
11.0. Thers were two observatioas documented for key elaments 2.0 and
12.0.

The sudit found that prior to July 1972 some of the appropriate
documentation for quality assurance was oot available Dut a msmovrandum
from 6. §. Eimmons (Nasager of Bag. Design and Coustruction) to J. P.
Eaight (QA Hamager) dated Narch 26, 1973 states:

*Pleld coastruction work os Browas Ferry uaits 1 asd 2 was
begua ia Septamber 1966. TIhe comstructioa permit was isewed by
AEC for uzits 1 and 2 om Nay 10, 1967; asd for mait 3 oa

July 31, 1968, Subsequently, many AEC regulatioms, guides, and
directives bave been prommlgated, applicable to ssclear plants
uader comstruction, as well as those being plasned. Ia
particular, Appendiz B to 10CYRSO (the 18 critaris om quality
assursace) became effective os July 27, 1979, or almost four
years aftsr ground was brokea oa the Browas Ferry project.

The chrosology of eveatsr, especially with referesces to quality
sssurance, hes placed Browas Fecry ia aa awbward sitsatioan.
Appropriaste documeatatios for quality assurasce matters, now
required for sew ssclear plaat starts, ls simply mot available
for the bulk of desiga, procuremeat, asd comstructioa
setivities. While retrosctive compliance with the 18 eriteria
{s not possible, various steps have bDeen takea to laplemeat
these roquiremsats. For example, & Comstructiom QA Nassal for
Srowas Ferry, dated July 24, 1970, was prepared and lsswed,
saking extsnsive uwse of a former documeat, Browas Ferry Quality
Coantrol Handbook. PFer design and procuremeat, se formal QA
sasual has been prepared specifically for Browas Fecry. IVA's
commitaest with respect to Q4 s contained ia Amendmsat 31 to
the Browas Ferry PSAR; TVA agreed that effective July 1, 1972,
all subsequent des’gn, procuremest, fabricaticn, comstrectica,
and maintenasce of safety related components would coaform to
10CTRSO, Appendir ;. See attached memocasdem dated Juse 20,
1972, from J. R, furrish to Thess listed, “"Browas Ferry Emclser
Plant - Quality Assurasce Program,® which states "ARC has
agreed that Browas Ferry was too far advasecsd at time of
{ssuance of 10CYRSO, Appendiz B, to apply the regulatioes teo all
sspects of the plaat, but ARC (nsists and wa have agreed that
sll future design, procursment, fabricatiom, comstructioa, and
saintenance must coaform to 10CYRSO, Appendix B.°
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Harch 8, 1986

monwmmnwammnmmmnmmvm
FENERAL OBSERVATIONS

1. QUALIIY ASSURANCY DURING COMSTRUCTION

Attachmeot A of the auwdit plan refers to Appendix D of the SAR. The
Final Safety Analysis Report (FSAR) Appendiz D for Browms Fercy (Rev. 3)
states that tde "original QA program for design and comstruction was
descrided in Appendix D of the Preliminary Safety Analysis Repoct (PSAR).*

The andit teem was usable to obtain this document during the audit. It
Sesms that this statement {n Rev. 3 of the FSAR is incorrect. There was
80 PSAR Dut a Desiga Analysis Repoct (DAR). According to the Compliance
Sectiom at BFEP the DAR did not have aa Appendiz D. The audit team
realizes that the DAR/PSAR have been revised over the years. Bfforts to
establish what Browas Ferry committed to and what document this statement

analysis of this asdit.

Appendix D of the FSAR (rev. 3) also discusses the prograa being ia the
Topical Report (IR 75-1). It {s meot. Although there is program
iaformation for other TVA nucleas power plants, the Browans Ferry prograa
during design and comstruction is not included.

Bost of the coastruction for Umits 1 & 2 was done between May 1967
(Construction Permit issued) and July 1972 (IVA's commitment that
subsequent work would comply with 10CYRSO, Appendixz B). All the welds
selectad for audit and most of the eritical piping welds were made ia the
time frame of 1969 to 1971.

The audit teem was unable to tie the lower tiered documents listed on the
QA program flowsheet (Attachment A of the esudit plan) for the Office of
Coustruetion to Appendiz D of the FSAR (rev. 3).

Ia swmmary, the entire sectios (D.1, page D.0-1) deseribing the QA
progrem at Browns Fferry “Quality Assurance During Desigs end
Comstruction® in the F3AR (rev. 3) sppears to be incorrset ia that the
first document referred to seems to be nonexistast and the secoand
dn-atntmuduoutmlrmrmmtumlum
coustruetion.

2. PROCEDORES

TVA procedurs 8F-79 for the coatrol of noaconformances sad corrective:
sctions during the construction phase carries many revision dates leading
to confusioa of tdy coatrol system for ideatifying proper revisioa levels.
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REPORT OF BECHTEL AUDIT OF BRCYWS FKDIY SUCLRAR FLANT WELDING PROGRAAS

3. QKLO7EY CONCRENS

Baployes concerns werse 1acosporated aand addsressrd it Toy Zlement 17.0 of
Yoth wdit eheckl’cls.

There /re o sudit flodings or odse™ ations reported which would
sebstantiste the esployse concerns.

CONCLUSIONS AND RECOXNENDATIONMS

Co v )

1. Welding procedures and welder qualification requireaiats for piping
welding at Browns Ferry Detween 1966 and 1970 was controlled by a
TVA document iantended for use at all TVA facilities.

2. Bo structural welder qualificationm procedures were in effect betuwen
1966 aad 1970. The sudit did not find evidence of unqualified
welders during this time.

3. In 1970 a more complete welding procedure sanual wes issued which
geems to0 have solved many of the preblems associated with the older
controlling document.

4. Weld lnspections, primarily puadestructive examinstions wars dooe
using controlled NDE procedurwi wvhich complied with tha appliceble
codes referenced in the controlling documsats.

S. The sudit team war unable to substantiata azy of the employee

concerns that were lancorporated iato the audit checklist as being
valid or with arcit.

6. Quality sssurance was in effec® st Browns Ferry frow the beginaing
of eoastruction. During the first four years of roastruction, =any
ARC regulations were issued relating to the quality sssurance
prograa of nuclear plants specifically abeost documentation.
Retrosctive compliance to 10CFRSO, Appendiz B was not possible nor
required by the AEC. TVA committed that as of July 1, 1972 they
would comply with 10C7RSO, Apreadix 8 frr all subeequea: <asign,
jrocurement, i.brication, con..ruction und maintenance . searety
related componeats. The audit comeluded that prior to July 1972
thers were gaps in documentatiom of the welding aspects of the
quality program but after that date the audit coacluded that there
was compliance with TVA'e quality program with the exception of one
sudit flading and two observations.
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REPORT OF BECHTEL AUDIT OF BROWES FEREY WUCLZAR PLANT VELDING PROGRANS
Buclear Opecstions

1.

The Buclear Quality Assurance Nanual (NQAN) ia use at Browns Ferry
was found to be well written with asdequats program guidelines and
eriteria for control of Nuclear Operations quality sctivities as
related to welding.

TVA has sdequate procedures in place governing welder qualification
and coatisuity. The audit indicates that TVA welders are qQualified

with TIVA procedures as required.

Hany of the refereaced implementing procedures wecre found to be
excessively loag, smbiguous, and do not give clear and concise
instructions to persoaisl to serform their activity.

The andit tesm was unable to substantiate any of the employee

concerns that were incorporated into the andit checklist as deing
valid or with mecit.

4./ M@é’é{é
A. N, Vuksan

Bechtel Audit Tesm Leader
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PART A
BYN OFFICE OF CONMSTRUCTION




Asditog dadit Check List Item - (Key Hlemeqts)
A. §. Vaksan 11.0 14.0 15.0 17.0

6. R. Heaks 6.0 7.0 8.0 10.0 11.0 16.0

S. V. Boreastsein 12.0 17.0

S. R. Garreffa 3.0 4,0 5.0

¥. B. Keyser 2.0 9.0 13.0



KXY ELENCNT NO. 1.0

Prior to the start of the sudit, the audit team developed am asdit plaa
and ldentified applicable documents, specific manuals, specifications and
procedures which described and implemented the TVA welding asctivities.

o

The audit team developed an sudit checklist to address all elemeats
identified in the TVA work plan {(n oddl:lot to analysis of employee
coacerns for significance and {ategratioa into the checklist.

The audit team i1dentified and selected a cross section of welded systems
from applicable TVA specifications. Welds were selected in a randon
manner from drawings applicable to e¢ach {ndividual system for
programmatic audit,

KEY ELENENT 2.0

OFFICE OF COMSTRUCTION
AREQUACY OF DESIGN OUTPUT DOCUMENTS

For items selected for the eudit, drswings, welding procedsres and
supporting records were reviewed and showed complisnce with the IVA
welding program and procedures. Howsver, there were 3 obsecvations. ‘ ) ‘

QBSERVATIONS

Three observations were noted during the asudit of the welding output
documents.

.-

One welding document stated {nadequate prebesat tempecatures for some
conditions and did not comply with AMSI B31.1. The documeat was titled
“Qualified Welding Procedures and Welding Specifications For Fleld
Welding of Principal Piping, Low Pressure and Service Piping, Steam
Turbines, and Boiler Connections,® dated March 1, 1965. The inadequats
prebeat tomperaturss were given on page 8, (tems 4 and 5.

v MO

& -

For the second observation, Detailed Welding Procedurs (DWP) SN 48-B-1,
Ravision 1, dated 2/28/75 randomly selected from G29 “General
Construction Specification for Welding, Heat Treatmeant, Noadestructive
Examination, and Allied Fleld Fabricatioa Operations,” specified a

aioimum preheat of 250F, but the ANSI B31.1 code required a minimum
preheat of 300F,

The third observation was with regard to the detailed welding procedures
and the procedure qualification records. There was no name of the key
organizational group within TVA that was responsible and accouatable for
the welding control documents on the welding control documents.

-10-



K 3.0

OFFIC TRUCTION

NITIAL WE 0 OPE UALIFICATIONS

AUDIT FPINDING-AF-01-0C

Between 1968 and 1970 there were no welder qualification procedures in
place governing work outside the scope of “Qualified Weldiig Procedures
And Welding Specifications For Field Welding Of Principal Piping, Low
Pressure And Service Piping, Steam Turbines, And Boiler Connections*
deted March 1, 1965.

The absence of procedures for this time period violates Part 1 (B) and
Part II (A) paragraph (4) of the Browns Ferry Nuclear Plant Construction
Quality Control Handbook dated 11-1-68 which required the use of welding
procedures for all welding.

Review of 134 welder qualification records indicates that welders were
qualified in sccordance with AWS D1.0 or ASME IX. Therefore this finding
bas no impact on weld quality.

AUDIT FINDING-AF-02-0C

Between 1967 and 1970 many welder qualification records do not specify or
reference procedures which specify progression for vertical welding.
Untraceable progression violates Q-22, paragraph W-3 of "Qualified
Welding Procedures And Welding Specifications For Field Welding oOf
Principal Piping, Low Pressure And Service Piping, Steam Turbines, And
Boiler Connections" dated March 1, 1965, Seventeen out of 38 welders and
25 out of 134 welder qualification records audited are applicable to this
finding.

This problem was corrected when TVA replaced the above referenced
document with the G-29 “General Construction Specification for Welding,
Heat Treatment, Nondestructive Examination, and Allied Field Pabrication
Operation." The G-29 has welder qualification procedures which specify
progression. This document transition took place between 1970 and 1972.
Since ASME IX eliminated progression as an essential variable for welder
qualification in 1974, untraceable progression between 1967 and 1970 has
no impact on weld quality.

KEY ELEMENT 4.0

OFFICE OF CONSTRUCTION

MAINTENANCE OF WELDER OR WELDING OPERATOR UALIFICATIONS
e S2e 8 DX VELDING OPERATOR QUALIFICATIONS

Retention of welder qualification continuity records was not required per

TVA's Browns ferry QA program. Therefore this key element was not
auditable.

oY1 ¢



KEY ELEAENT 5.0
OFFICE OF CONSTRUCTIO

BENEWAL OF WELDER OR WELDING OPERATOR QUALIFICATIONS

Betention of welder qualification continuity records was not required per
TVA's Browns Fercy QA program. Therefore this key element was not
suditable.

KEY ELENENT 6.0

OFFICE OF CONSTRUCTION
INITIAL WELDING INSP PERSONNEL QUALIFICATION

Qualification/Certificetion records for nondestructive examination
personnel (weld inspection) were reviewed for compliance with the

applicable TVA procedure(s) that were in effect from November 1970
through December 1975.

The certification of nondestructive testing personnel complied with the

TVA personnel qualification requirements of SNT-TC-1A (American Society
of Nondestructive-Testing).

The personnel certification procedure (program) did not become mandatory
untii 1 June 1972 per BFNP Construction Procedure BF 27 (Revision 1).
There is evidence that the qualification/cecrtification program was being
implemented prior to the mandatory stacting period.

KEY_ELENENT 7.0

oF 0 RU
A I ONNEL IFICATION

Review of inspection personnel qualification records for completeness and
crecertification confirmed compliance with TVA procedures used for
qualification certification of NDE personnel. Recertification of
inspection personnel was sccomplished as required by applicable
procedures. In many instances recertification of personnel was

sccomplished on & more frequent schedule than required by TVA procedures
or the industry standard (SNT-TC-1A).

elle



Reseral of all welding inspection personnel qualifications selected for
sadit indicated complisnce with reforeaced TVA programs sad procedures.

0 ON

Detailed welding procedures and qualification tecords applicable to the
andit {tems were reviewed. Postweld heat treetasnt records were sudited
and showed complisnce with the IVA program and procedure,

AUDIT FINDING AF-03-OC

Based upon the requirement givea {a the G-27 specification dated 12712768
that welding proceduces sball be kept permaneatly, there was one sudit
finding regarding the welding procedures for sudit !tem 1, 2, 3, 5, 7 and
8. The epplicable revisions of the welding procedurss for these items
ware not available.

For items selected for sudit, appropriate inspection procedures were
used. Procedure review showed compliance with TVA program requirements
and refersaced codes sad standards,

OBSXEVATIONS

Two observations wers aoted during the audit for use of appropriate
procadures.

The review of radiographic film taken during construction, {ndicatsd 3 of
the 5 welds reviewed did not Beet the requirements of ASNE III (Summer
1967 addenda) N-624 Paragraph 624.7 (q) that requires the “Manufacturers
Name®; this element of {dentification was missing therefors leaviag the
film anideatifiable to its origia.

This condition would have no safety impact op the effected welds as the
radiographic report that vas filled out at the time of {nterpretation aad
review ideatified the four alements cequired by ASNR See III paragraph

B-624.7 (a) and is signed (cr initialed) to attest to this required
iaformation.

-13~



Records that were required to be made and kept did not meet the
requirements of G28 Appendix C, T1, Parajcaph 4.1 which requires
“inspection procedure identification." Some records do not identify the
specific luspection procedures which wers used. Four examples are as
follows:

(a) TVA BFNP Radiographic Record (TVA 10047), (b) TVA BFNP Quality
Assurance Records - Piping Systsms - Velding Inspection Data, (c) TVA
BFNP Quality Assurance Records - Piping Systems - Weld Inspection
Data (BFAS Rev. 3, Attachment 1), (d) TVA Quality Assurance Records
BFNP - Mechanical Equipment - Weld Data.

Training records of personnel were only retained ot requiced to be
retained by the TVA procedures until completion of the comstruction
preoperational test phase.

KXY _ELENENT 12.0

QFFICE OF COMSTRUCTION
USE AND CONTROL OF VELDING FILLER METALS

AUDIT FINDING AF-04-OC

Six certified material test reports (CATR's) for welding fillar material
did oot comply with TVA requirements. Details om each package are
identified {n Attachment A.

On six CHTR's, details that {ndicated that the test reports met the
contract requirsaents were omitted from the test reports.For example, a
CNTR does not give any test temperaturse of impact testing required to be
-20F by the contract. This does not {ndicate that TVA specifications
were followed and the impact oa quality cea not be determined.

Some of the six CNTR's omitted information that wes more sigaificaat from
¢ quality standpoint. Two CNTR's do not give informationm that impact
testing was performed as required by contract,

The system for determining If {mpact tested materisl was required from a
design standpoint was determined by the engineering design group
(EM-DES). Mo system by system list as to impact requirements was
available to the sudit team. The EN-DES group put the impact requirssments
for base materials on the dill of materials for the piping components and

completed s spread sheet which gave the information sbout the joint, such
a8 welding procedure to be used.




The fracture toughness requirements that TVA committad to for Uaits 1 &2
Are very vague. The GR Deeign Specification 27 Al406 oa this topie
states: “"The possibility of brittle fracturs ia ferritic steel piping and
equipment pressure parts... shall be considered.* Recoastructing the
requirements and documentation of the -riginal materials and procedures
ls difficalt. The sudit tosm recommends that TVA review the systes
roquirements aand establish fracturs toughness requirements by systeam for
all future work (modifications, repair or ceplacement) om Units 1 end 2
48 an integral part of establishing the current design basis for the
plaat.

KEY ELDNONT 13.0

OFFICE OF CONSTRUCTION
IN _PROCESS CONTROL OF WELDING

The inprocess coatrol procedures for welding were ideatified for the
items that were selected for the sudit. TVA documeuts that coatrolled
welding activities and operation checklists were reviewed. The review
results showed the construction work was accomplished in sccordance with
the IVA welding program and procedures.

Ia general, the documeatation of techaical and quality sctivities was

sdequate except as noted. Refer to Koy Element 2.0 through 13.0 aad 15.0
through 17.0.

Review of nonconformance and corrective sction reports for completion and
closure confirmed compliance with the TVA program and procedural
requirements for this sctivity,

KEY ELENENT 16.0

OPFICE OF CONSTRUCTION

Training programs developed for the coastruction phase were reviewed for
compliance to the IVA program requirements. Ffor pArsoanel aot resquiring
certification, records of training were msintained oaly through

completion of the construction preoperational test phase as required in
trainiag procedure 8P-110.

.u-



For training programs requiring certifications, refer to Key Element 11.0
of this report for details.

17.1

17'2

17.3

KEY ELENEWT 17.0

QEFICE OF COMSTRUCTION
EMPLOYEE CONCERNS

Concerns No. IX-85-049-I03 and XX-85-069-006 regard welder
certification. The concerns were not substantisted by the
audit of a random sampling of 38 welders which involved 134
welder qualification records from 1967 to 197S.

Concern No, IX-85-108-002 is regerding weld inspections. This
concern could not be substantiated as evideaced by audit of
laspection procedures and weld history records.

Concern No. WI-85-053-004 and XX-85-63-006 regard weld rod
control satisfying code requirements. These coacerns were not
substantiated by audit of s sampling of 25 CHTR's which
iavolved 11 types of weld metal covering the years 1970 to
1975. Audit finding, AF-04-OC against Loy Klemeat Bo. 12 of
this report i{s documented against the TVA program and involves
weld rod control not satisfying comtract requirements.

-16=




PART B
BFN NUCLEAR OPERATIONS
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AUDIT ASS.JHMENIS

Asditor Asdit Check List Items - (Fey Klements)
A. N, Vuksan 11.0 14.0 15.0 17.0
G. R. Hetuks 5.0 7.0 8.0 10.0 11.0 16.0

R, VW, Boressteia 12.0
S. R. Garreffa 3.0 0 5.0

¥. B. Keyser 2.0 %0 13.0
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KEY. LONENT ¥0. 1.0
mmﬂ%m

Prior to the start of the sudit, the sudit team developed an audit plan
and {deatified applicable documerts, specific manuals, specifications and
procednree which deseride and implement T7A welding sctivities.

The sudit toes developed sn sudit checklist to address all elements
ideatiried .n the TVA work plan {n eddition to analysis of employee
coacernd Iov significancs acd lategration into the checklist,

T2e andit team {dentified and selected a cross section of walded systenms
based on availadility. Oaly systems which had teen modified, repaired or
replaced nnder the Nuclear Operations program wers selected for audit.
Welds were selected in o rendom manner [rom work plans applicable to
systems selected for programmatic sudit.

KXY _ELDMENT 2.0
FICLEAR OPERATIONS
ADEQUACY OF DESIGN OUTPUT DOCUMENTS

For items selected for the sudit, drawings, welding procedures and

sapporting records were reviewed and showed compliance wich the IVA
program and procedures.

OBSERVATION

One observation was noted durinr the qudit of the welding output
documents. Tha TVA Detailed Waldiag Procedurws (DWP) and the Procedurs
Qualification Records dig ROt show the name of the key organizational
group. By shoving the name of the key =it that s respoasible and
accountable for the wriding coatrol driwments, any westions concerning
the welding docummnts could be more £v3dily resolved.

Based on an sudit of welder quelification records and supporting

documentation, TVi velders are qualifled la accordance with TVA programs
and procedures.
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EEY SLPONT NC. 4.0
IULEAR OPERATTONS
MAINTENANCE O WELDER OR WELOING OPERATOR QUALIFICATIONS

Based oo an asudit of welder contiav'ty cecords, TVA welders demonstrated
welding within certification oxzpiration dates as crequired by TVA programs
and procedures.

KEY ELEYET MO, 5.0
NUCLEAR OPERATT UNS
RENEWAL OF WELDER OR VELOING UPERATOR QUALIICATICYS

Based on an audit of welder qualification records and contisuity re:ocds,
TVA wuldars ace requalified in accordance with TVA programs and
procedures .

KSY 0 SN 6.0
NUCLEAR OPVRATIONS

All lospector qualification records (NDE, ineludia; v!sasl exedontiocn)

audited indicated :omplience with TVA programs and procedurvs and the
ceferenced codes and standards.

L5 LLINENT 7.0
%m_p.mm
ELRS, VL QUALIFTCATIONS

All welding inspaction persona . qualification records sudited were in

compliance with TVA programs ar‘ procedures and the referenced codes and
standards.




O DT 8.0
WOCLIAR OPERATTONS
EXNEMAL OF WXLOING INSPECTION PERSONEL QUALIFICATIONS

For oll records of persosasl sedited, reaswsl of weldiag laspectica
persosnsl qualifications wers ia complisace with TVA programs sad
procsdures .

Use of walding proceduress sad heat treating procedures wers sudited
against the refersnced Nuclear Operations documents asad fouand to be in
compliacce.

trainiag had hees sdministered and qualifications were ia dccordance with

A) QAN Part II Seec. s.:m.uuwums.x stites o part °QC
Inspection shall bde pecformed by qualified individwals other thas those
who performed or directly supervised the setivity being laspected.*

B) Stasdard Practice Procasdure BF-4.2 deted Bov. 27, 1983 paragraph 5.3.1
States (a part “the QC iaspector shall pecrform it wp lnspecticas and so
indicate acceptance by his signature oa the weld data choet.*

Contrary to A 5 8 tbove, fitup inspection of ANS D1.1 structural welds on
safety related oqu’ pment is being performed by the welding foreman who is
responsidle (or tre wezk performed and ot s QC {aspector. Purthermors o
coaflict exists betwees the Standard fractices procedare BF-6.2 dated Nov.
27, 1985 and from W7IN2 “Process specifications of velding, heat

S A AL N S LI e ke
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NUCLEAR OPERATIONS
USE AND CONTROL OF WELDING FILLER NETALS

The site's coatrolling procedures for use and coatrol of welding
saterials are unsecessarily loag and confusing. Too many piocedures are
required to be used simultanecusly to do the job of coatrolling weld
filler material. This puts the program and the persoanel trying to
eaforce the program in & vulnerable position. The program could be
condensed and simplified to be more fumctional and less vulnerable to
ecror and misinterpretation by the users.

Extractions are for example "Receipt Ianspection” Staandard Practice BF 16.4
*2.5.2 As part of the receipt laspection of QA Level I items,
Level II 10CrR2l item, Level II substituted itame, and O
original ordered {tems with Quality Assursace requirements or
10CTR21 applicability, the QC inspector shall review and verify
manufacturing documentation and material certifications of
physical properties as listed below. The originator of the
purrhaze request or his represeatative shall asaisy the recaipt
{aspector in verification of cartifications and documentatioa
o QA Lavel II substitated items, and will assist when
requested by the receipt laspector on QA Level I, Assursnce
requirsmeat or 10CFR21 applicability.

. Baausctuciag Documentation--Assursace that the (tem received
was Cfabricated, tested, and inspected prior to shipmeat {a
sccordance with appiicable code, specificatioa, and/or drawings
as required by the procursmest documeats.

b, Mysical Propectiss--dssursace that physical properties coaforn
Lo the specifled requirements and that chemical and physical
test reports, if required, meet the procursmeat documsat
requirements.

Unidentified {tams and i{tems without the required guality
assurance docvments shall be bhasdled as sonconforming material
in sccordance with referesce 2.

Level I, Level II substitute items, Level II 10CFR21 cequirsd
itoms, and O originsl ordered iteme witd Quality Assursace
requiremsats or 10CYR21 spylic Uility, will peier to wse,
issuing, or being placed iato steck, have verificatioa of
proper documsautatiom by the Plaat QA Staff superviser.®

feceipt Inspection for weld filler melal casnot be 4ome by tiis procedurs
slone. Although 2.5.2.0 implies that the receiving “lerk can sccept weld
saterial, BF 6.2 *"Quality Contreol of Welding Activitii.e"® and ¥73N2
Process Specification 1.M.J.a are also necessary before weld f'ller metal
can bde accepted.

Standard Practice BF 6.2 is 82 pages long and difficult to use.

It is recom:rnded that BF 6.2 de rewrittes to give slear directions for
the normal flow of welding material (for exsmple for receipt at site, %o
power stores, to rod rooms, to issue to weldsr, to completioa of all
documsatstion iscluding of weld data sheet).

-zz-



Tracesbility of welding aaterial s

eritically importaat "o comply with
LOCYRSO, Appendix B and the procedures {(a effect at Brown ; Ferry are
difficult to implement. There were CAR's relatin
la three of the

8§ Lo we filler matal
seven i(tems for Nuclear Operations.

NUCLEAR OPFRATIONS
INPROCESS CONTROL OF WELOING

Asditing covered the TVA documeni % *hat contlolled the welding
operations. The audit results coi

irmed compliance with the iaprocess
control requiremeats of the rvfersiced TV documents.

KEY SLONENT 4O. 14.0

ONS

ON _OF AND

Ia geseral, the documentation of technic
adeguate eXCopt as

al and quality sctivities was
aoted. Refersace Key
15.0 throwgh 17.0.

Elements 2.0 through 13.0 and

A reviow of fcaconformancos
tod closare conf!rmed comp
requiremsats for this scti

and corrective action

reports for completion
lience with ™VA program and procedural
vity.

Training PrOograms were reoviewed for

compliance to the TVA Program.
Referencs Koy Element ¥o. 11.




KEY ELEZMENT °7.0
QFFICE OF NUCLEAR OPERATIONS

Concerns No. IX-85-049-I03 and XX-35-069-006 regard welder
cortification. These concerns were nsot substantiated by the
sudit of a random sampling of 47 welders which lavolved 132
welder qualification records from 1978 to 1986.

Concern No. IX-85-103-002 {s regarding welding inspections.
This concern could not be substantisted as evidence by sn audit
of inspection procedures and weld history racords.

Concerns No. W1-85-053-004 and XX-35-68-006 regard weld rod
coatrol saiisfying code requiremeats. These concerans vere oot
substantiaed by sudit of a random sampling of 25 receiving
documents ind associated CXTR's which lavolved 25 heat znd/or
lot numbers, and 3 different types of wel. metal covering the
years 1978 to the preseant,

Concern No. I-85-102-004 {s regarding lnspectiom and
verification «f cocrective sction of notice of indicat!cas
(MO1's).

The following 11 WOIs were reviewed:

U1/C6-001 U1/C6-39
U1/C6-002 02/C5-062
U1/C6-003 U1/C6-73
U1/C6-004 Ul/C6-76
Ul/C6-12 U2/C5-13%
U2/C5-018

Based on review of the above sample, there was no evidence
found to substantiate the concern that NOI's wers mishandled.




ALTacoment A

SUNMARY OF FINUINGS AND OBSERVATIONS FOR ELENENT 12.0

(AF-04-0C)
Package
(a8 refersncad
AR chectiist) Bateciel Heat ¥o. Comemant s
B k7018 302701 See Comment )
8 KR309 7-10279 See Comment 2
10 E708-6 00147 See Comment 4
11 860S8-3 890627 See Commeat 3
12 k7083 828317 See Comment §
n E308-16 610327 See Comment &
CONNENTS
Contract required 1) impact testing and 2) tensile testing in the
As-welded and heat treated condition. CNMTR does not give 3 values
for impact deta os required by contract, und does not give
iaformation that heat treated tensile spec!mens were tested.
& Bo {aformatioe om CNTR &8 to wvhat standard the iaformation was
tested to as required by coatract. The Matecial does conform to the
coatract requirements of ASTN A371, ER 309.
- R Coatract required impact testing. TR does not give any impact
test dats.
4, Coatract required {mpact testing snd tensile testing. CHTR does not
tive any impact or tensile test data.
5 Coatract required {mpact testing at -20r. oy does not give test
temperature of impact testing.
6. The receiving report (form 209) was pproved with heat no. sad

Material (carbon steel) 80t matching the CNTR that bad the same heat
80, but different Raterial (stainless steel).
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" we ! Sereseses 4 See Attachment A ostvitien ", Sty
h ——— e e
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T™VA-02-0C
f QUALITY AUDIT CHECKLIST i
- o posa 3 .
. . 1 ] . K
ew LD asv agressnes WETHED OF CHRWIGETIPpE Awery asevar
1.0 Preparation for Audit of Welding 1) 1.0 Determine and {dentify applicable Sheet 1
Activities 1) documents, the required edition,
3) addenda, revision or amendsents of *
4) specific msanuals, specifications,
standards, and procedures which applyd N /A
1.1 Identification of Governing Documents
(Manuals, Specificaticas, Standards,
Procedures).
2.0 Randomly select systems and items
by drawing review. BSeleci specific
welds to be audited.
1.2 Determine what to audit.
3.0 The welds shall be a cross section
. from safety related systems to allow
complete access to all applicable wel ‘)\ia o
programs, procedures and specificatiops. GRM
Enter selected items on sheet 1.
SeG
K mor  Arucase  As AN W
AvDiT Key €LEMeNT ﬁ'ﬁ,/J
~ 3
ve

8> yonoe
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2 QUALITY AUDIT CHECKLIST AR AL

o vese 4 .._.Zn_._.

¢ Ve . SILENANT SRARACTYEMEIE : CL LR LU L 23 ) * - TRO® OF ....-..‘". Aweey BEPVeLY
2.0 Adequacy or design output documents. * 1) 1.0 Sasple a minimum of 15 drawings for See sheet 5
2) adequacy; 1.e. where applicable 5?
3) Sec 9 drawing nuaber, revision nuaber,
4) title, details and weld symbols. |
l |
"
]
*  spdequacy of Design Output Docu- :
vente” 2.0 Sample 10 welding procedures for See sheet &
“he cecanical or angineering tdequacy; L.e. welding variables B l
Ldegue ¢t e Jdesigyn Surpnt Jrvan. ' |

Jocument s .o e LO 9 TeBual o |
thelr . luguacy 18 to Le cnecked in
the ecense of completuness of 2
tnform.i .wu for the orzanization |

or iné. ‘uuale whi aus. vee the
document to continue Zorward |
wvith tle srogycaa. 3.0 Veuidy procodure yualification
recurdo. S

1.0 The obuve ruaples shall include
the draviugs and velding
precuduren fdontitied tn sheet 1.
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— . eyt ] et
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QUALITY AUDIT CHECKLIST .

PR ORIV e

TVA-02-0C

s vese 3 s 20

L)
.m . o smasa e u ®erasenee q 5 TRes OF '.-.l'-qcm AUeT SesvLy
3.0 Initial welder or welding operator 2) Sec 7.2 | 1.0 Verify that welders® are qualified
Qualifications. 4) G-29 in accordance with TVA approved
proceduraes.
APPucadie  weadét QuACIPicAT 0
PReca&bungs
—_—
QuaLis, 4p WHLDNG  SROCIDUEES  AND WG
‘&Iﬁ“fyul rot FUeD LBl o7 PamcPaL
FISG | o ressoee Avp dakvice Pitwg 2.0 Bxamine a minimum of 20 initial See sheet 2
STeam TUABLLE L, AnD Bouem Comma(Tinss welder qualifications. This sasple
BAYCD  pmaaca L, mex, shall include welders identifjed
per weld numbaer in sheet 1.
S WENC Paoceoues Ac.rrcorioms AF
LML JRév-8 ) gy-ag- %0 ( AF_o1-6C)
L /hu-c S G-17-7% (Af 01_0‘\
Wledot St St T 3.0 List appiicable welder qualifi-
i cation procedures.
WELIER  Pokrytmaice RUALIF Al iam
SEEF LEFT HAND Cotuma
M2 Ju4v-8 / ¢.a3-92
-C. 2.1 Riv-A
/ Riv 7 2-2-7 For the purpose of this audit the
L L W NS ’.'lronn-cd(l QUALIE A T 1N ::;..::;:;‘. lh:::otlclll‘. ——
T"f‘.\.l(. 9 m 8.
Br-.o FREV -0 £ fo.4-90
BF- o eev-a2 / 1a-ae - Slc‘
‘_b:ib

877 romoe
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QUALITY AUDIT CHECKLIST '

TVA-02-0C

¢ weoe 2 e 0

2

oFr Jomoe

» e - ‘ ®srssanse - WETRES OF vEBiqe TP Swew Sssuer
5.0 Renewal of welder or welding 2) Bec 7.0 1.0 Examine the malhtenance records See sheet 2
operator qualifications. 4) G-29 for a minimum of 10 welders to
verify renewal,
N /A .
S€c T 2
2.0 List applicable wslder Qualifi- Ners 4
cation procedures.
e
SEE ITéEm 3.0 Sk
oY
‘-
NOTE . MmanvTemuants Recomos AND
ConwTimvuiry Recomdy Aad
SYAouymou S
b Y 19
3)-4¢C




TVA-02-0C

G EWALIOY e

o vesa B er_20

QUALITY AUDIT CHECKLIST -

PeocAr Vo Ao IASTRATION

ol Dlownesyauctiue
TEaTivra(a VER SO v @&

CrvAaL N caT IO A )

A -
AT ASAC AT W s

-

CorasTii  CT O™ \_3(}.‘4(*:5 Iy WEd

Ceav QcATOow “ITATUS ol

INSPECTI O IPER SO e

\\Q\(hh—r(‘) O uEmsT S

2o eview qualification records for
complisnce with referenced pro-
cedureo.

AT LeévT

- — — — ——— — - -

.
y F an r..'...“. 2 -e Twe® o WOQ"" AWSy SEsvAT
wew - -
) :
6.0 initial welding inspection personnel 1) 1.0 Review inspector personnel qualifi- See sheet |
qualifications. 2) cation records useing the welds
3) Sec 9 & selected for the audit &s the
Sec 10 wmeans for identifying Inspectors.

=

3.0 Randowly select gualification See sheet 3
- .y —r (ecorde for a minimum of 10
\ B \~;c: it awdditioanal velding inspection
. 1 perconiel and review.
NDT G asSorraca - LCeeiOue AT
2 -“\)uf'-t,nc‘(:qY\()N
™
OATEY  Daet O 1969
2ew \ea, O 19¢E :
|‘)-“5 4.0 List procedures used for quailifi-
cation of inspection peérasonnel.
A1aa ,
rnent Sess \ IO ONNET l_usm




‘ TVA-02-0C
it QUALITY AUDIT CHECKLIST e
'1{;' . e 9 er 20
.m . SLENGwT gRansTYRRIOTIG 3 asrseanes * WETEOS OF TEVITIGATIPN - AweeT SEswLT
7.0 Haintenance of welding inspection 1) 1.0 Review welding tupocttbn personnel
personnel gualification. 2) qualification records for completa- %
1) Bec 9 ness and re-cectificaton compliance
to identified procedure.
v N RECTTT I FICATION ITATUS
éme.lmr*\ to. Aot tzay OF INAPECTION PEScrer &L
ot NonDesrmrative TesTig, et o Soowr 3
Pecsrirariemr. Duac Clic ATION
AraD Oc(}_‘r,nc‘gﬁ'\oy_‘ . 2.0 As a minimum, review qualification See sheet 3
records on 10 personnel.
Comsraucrmor PROCIEDQ .
Ne BF 27
NDT Perrormmes CanvSicaral 3.0 List the applicable procedures
‘ @uﬁ\.\CLCA*!ﬂot—-‘ -
ATEN [T DO ; 1969
wev 1 e 1O 915 Stz Docuravr LisTen
AT LeFT ’
AR
G NMAL HG
/ﬁ m 'l M‘.‘
Ll ot
877 yomoe -
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Site .
TVA-02-0C
QUALITY AUDIT CHECKLIST ¢ e
‘gﬁ i3 — o 20
p— : . A sgresecenes 3 warees o o‘ooc'oqov'. ’ Suoww S8sveY
8.0 Renewal of welding inspection 1) 1.0 Select and identify a sinisum of See sheet ]
personnel jualification. EZ) 10 inepectio~ “rsonnel qualifi-
3) SBec 9 cations. | i
)
2.0 Review for rerewal of qualifi-
cations in accordance with TVA
pioceaures. identify conttolling
procedures and list below.
PROGRAM Voa. AbrirsTeaTion
ot NombDesTooucTwvea '\'m‘m-ct
Peracraiaer. Gluoa G Ao
0 CernticaTion -
Cortas T o Crior WWiccenoea
N Wk 27F
NOT Censonnel. Cawm RCATION
AD QaAt_\ CWCA T VWO .
DATED  DedT 30176‘;
/
T4 cwm
6 WA B
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— 1 /A-02-0C
QUALITY AUDIT CHECKLIST . S —
Q . e Y
“ " i 4 SFowr Y
ew s emana sarscsnes e TRee o o..:'vqc"n svery
9.0 | Use of appropriste welding 2) Bec ? 1.0 Identify welding and heat treatment A€
procedures. 3) Bec 5 procedures applicable to welds
& Bec 9 listed on sheet 1.
o -
‘:. :-z: é""“'u)ﬂ
2.0 List welding and heat treatment
procedures on sheet 6.
3.0 Verify that the welding pro-
cedures are applicable to S
teferenced weld joints.
4.0 Verify that heat treatment pro-

cedures have been used where applicab

HEAT CHART, UNIT 1, EQAAA APP A,
PARY (I, 275

HEAT CHART, Unir 3 cqnr, AMA/
10.85y

. S

()
PPk
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GUALITY AUDIT CHECKLIST -

TVA-02-0C

o oo = =

o 20

BB weaV gnaSaTvenioi g

L]
sesracsnse

WETRAE OF YRS IQATIP™

AwWE YT BEsvaY

Use of appropristely trained and
Qualified parsonnel.

L -y

1) Bec 2 & ﬁ 1.0 Identify progralas and procedures

3) B8ec 2 &
4) G-28
& G-29

used for training of personnel.

Using the welds selected for audit,
fdentify a minimum of 10 personnel
tralning and qualification records.

2.0 Review training records for
coapliance and completeness with
governing procedures.

3.0 List applicable procedures used.
’ayMIl’JA} Arcck dine 0. BF- Jz-
Tss0e Dala - 39569 & #60s - 575/ ~ PRogirn

Fon Hdr,avsfnntion ok W5 Pitsoss it
Cush Frca Froar Anveg Phin P hice Krgs ?

0w 330 broar Precadics AO. BF -0 QAL
w2f3fr3 A Mn/75 - ‘P Sesiviy Accperm®

CNS-QBP-4.1 Ric 0 obd Lfo)ry -
“zp” 2;/49("74/'/204; /25 2.5 q

Seea sheet 3
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QUALITY AUDIT CHECKLIST

o vesa _14

- TRO® OF TESITIGETIP®

-~

Use and control of welding filler
materiale.

!O!?‘.{‘_‘g'@g :

Br 44 “‘f\ e meadorial 3 (M\ko\‘ Reu O
4h

w b Beu3 N.QH“N

Bf 2 Rewrn ‘m\r‘ku ‘Skf ¢ u»J"
v W b ra...,.._] . _,‘
£ :0 an&l - oM 3iM

BF 11 Docured ¥l gew v u\uho &

ges ? nils

from 629
LMD ..(,(“AJ \Q*\AL-B 'l'lll'AA—N. ‘)r( .

R TR b
LMY Saenhetae B .,,gu:\
wotonde etvel T 1170 -WYY

2) Sec 6.0
3) Sec 8.0

Sec 2,6-29

1.0 Verify that weld filler coatrol
procedures exist.

SC( t*lh 20 &/\hﬁr,

2.0 List weld filler control
procedures,

3.0 Review a minisum of 25 filler
material CHTRs against weld
material specilications, and QA
document at ion of inspection.

See sheet 7
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recensins i e stns s v s soceur.rs,
"fd (‘(\rld\) ad BLd H(w&ud . Sere
w209y Lt il (secl ag E 303 &
“FA No\ bul el o heat 0o, e Ataa lo [
duck e g soped 790 % 5 TR S IT

Cooes SerdI MR O *4
no a4,

7




f |
| B
‘ Browne '.“'
Slte

GUALITY AUDIT CHECKLIST R

TVA-03-0OC
é?%/ § 15 20
f LI o L 14
oY 2
.
po— . LI T e — ' eerassnes y s e s .
13.0 Inprocess control of velding. 1) BS8ec 7 1.0 Identify and list the f‘VA docu- - ‘.
i 3) Bec 9 ments that control welding oper- S
4) G-28 & ations. Revisw documents for
G-29 adequacy to program reguirements.
. G-1), PATED v 4
G A%, 08TC0 sn/r3)en
BF-17
8~ - gy
-y
2.0 gxamine a minimum of 10 operation
checklists (travelers) for \)
procedure compliance.
FEE Sfaew
3.0 Sasple shall include welds identi-
fied in sheet 1.
) BFQA PiAvne wbio parn swesr, 3]s/
A. ATTACHMGN r | FRenA 5y, Nee. 3
S. PIPine OA Prrink INSACCT o Sucar s )l
Y. CHC SvsTEAn 60 DATA sy, gfoa)m
b WD INEPECT taps shasr, S/m)y,
b. WED InSPEcTIIn SHEET, QA PN, 8/i3f7
V. Eean FRoOxA ":ﬂr’ fce. 6
F. OA weap srsrecrion Sweasr, 1a)2/5,
G. BANLER 1~ P CTinpw Snsks, BF 47 Revy it
10 INSPECTIon DATA SNEGT, 6~-113 ATT. 2 (?!L)
3/1/¥
7" yomom
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' TVA-02-0C
QUALITY AUDIT CHECKLIST ' e

‘Q’ / . « '... 17 . .
rre. l-. Suransase 1 - Twes &5 o..:'oq.". . SWSeT BBsuLY
15.0 Non-conformance and cotrective 1) Sec 12 1.0 Verity by ceview of contttolllu' e W"

actions. 3) Bec 15 procedures, non-conforsance /Q/S

s 16 teports and telated corrective

action iesports.

‘2.0 A minisum of 20 non-conforsance
reports and related corrective
action reports shall be reviewed.

3.0 This review shall include the

welds listed
applicable.

Y/ 4 bl ng froca dvnss wind 7274
Jonr Jew /;(0//'~ /“/0//"'.) :
Lpwsten fronr Fhccn dies NP BF. 78—

in sheet 1 if

"D Frersn ey Do Aoit pu 4o u doskoembois

Loy by

Tisve Dale whyr2)| Rk | fy.3-sheyr3
Rarised — i fos)72| #ev L, A 1 -Sfeyrs
Liooyshd — 1Y 7I R 3 ~ £/25/73

PR -GnP - 42 2K Yo 7y
‘Pﬂl‘/’ Sy /e mr /4,,0/’ 35 J,,/A’n »

See sheet 4
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QUALITY AUDIT CHECKLIST ¢ ——

TVA-01-0C

weld inspections.

@ o ptm , 3 o 3.
- .
Laa y WS BE RA® A TTROTV e sarscsange - Tee® OF mv AweIT S8wal
17.0 Additioral areas of concern as WA
determined by a review of employee
concerns.
17.1 Concern Mo. XX-85-049-X03 and See item 3.0 in checkitet. S
XX-85-069-00€ regarding welder
certificattion. y
- ;
-
17.2 Concein No. XX-85-108-002 regarding See item 10.0

&%
)

C——
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ATTACHMENT A
FLOW CHART OF BROWNS FERRY QUALITY ASSURANCE PROGRAM

OFFICE OF CONSTRUCTION

SAR
Engineering e---- r----Caastruction
~ ~ 4N ~
Zon e P 22 =
-: h- 32 - -
- o = - - N ™
3o JE 22 33 3
r 1' r------1 - - --1
OEDC ; From SAR " { From SAR , | From SAR |
OA4 }  App. D ) | N p. D Loy App. D |
X
| . S i\
BF QC ' "F Const NEDC
] Handbook _J QAM QAM ‘
G-28 G-29 || Dvgs i
L J
{
8F lmplementing Procedures

Aelding
Prograa

SAR - Safety Analysis Report

OEDC-QAM - Office of Eng. Design & Conmstruction QA Manua |

EN DES-EP's - Eng. Design - Engineering Procedures

G-28 - Construction of piping systems to boiling water reactor muclesr

G=29 - Genmeral Construction Specification for welding, heat treatment,
examination, and al.ied field fabrication operatiouns.

3F OC Yandbook - Browns Ferry Quality Contrel Handbook

8F Const QA Mamual - 3rowns Ferry Construction QA Manual

BF Procedures - 3rowns Ferry Procedures

NOTE: Flow chart provided by TVA,

power vlants.
nondestructive




Note:

10.

12.

Use items 1| - 12 for Office
of Construction checklist.
Jse iteas 13 - 19 for
office of Nuclear Operations
checklist.

tdentification
uf '.l‘

uR-3-46
DRWC-1-61
RCRD-2-43
ikCIC-2-2
DRHR-2-8
THPCI-1-157

THPCI-3-73A

H-103

R-13

Sqaare No. AS
Square No. 6A

dev. 1 3/4/86

Items for Inspection

OFFICE OF CONSTRUCTION

Sheet 1
PIPINC

Drawing o,

AdIP-1061-< reu. 6
CH-M-2139-C rev. 1
C1M-1098-C rev. 2
ClM-2072 C rev. 3
CI-2073-C rev. 3
C164-2070-C rev. 1

sheei 1
CIM-1099-C rev. 2

CIM-2145-C rav. 1

PIPE HANGERS

£7M455-H-2 Tev. A

470456-1 vev. C

System Unit
Reclrculation i
Recirculation 3

Reactor Core Isolation 1
Cooling (RCIC)

Control rod drive 2
RCIC 2
Residual Heat 2
Removal

Wigh Pressure Coolant 1
Injection (MPCI)

HeCl 3
HPCI 3
RCIC restraint 3

STRUCTURAL SUPPORTS

45NB16-3

45NB88-1 -

Cable tray support 3

Cabie tray support 3

Class

TVA Class A

ANSI B31.1 Class
TVA Class A

ANST B31.1 Class
TVA Class B

ANSI B31.1 Class
TVA Class B

ANSI 831.1 Class
TVA Cless B

ANSI 831.1 Class
TVA Class A 1
ANSI B831.1 Class
TVA Class B

ANST B31.1 Class
TVA Class B

ANSI B31.1 Class

N/A 1
N/A 1
N/A
N/A

p——

o —————



Weiders Name

England
Peugh
Guthrie
Brindley
Rhodes
tvans
Young

Emmons

Roberts

Rhodes

Guthrie
Hunt

Pittman

Cembow

Stamp
(Note 1)

679
6869
(300
6517
6A3
6F3
689
6n3

£66
6A3

6LL3
6RR8
6662

66GG3

WELDER QUALIFICATIONS

Saite of Are MWalder
Initial Maintenance Records
Certification iiem No. Satisfactory?
(Ncte 2) (Note 2) (Note 4)
4-21-10 ] N/A
2-25-1 ¥ | 4 ]
1-16-171 ) Ma
1-16-71 ) N/A
5-15-12 2 N/A
10-26-10 3 N/A
i-21-10 4 W/A
-13-e8 5 N/A

L 16-68

4-30-1 6 N/A
10-22-69 ] N/A
3-03-69
10-09-170 ? N/A
3-25-1N 8 N/A
9-14-71 N/A N/A
1-30-10

12-31-1N N/A N/A

1-30-70

Renewal
Date

(Not2 §)
N/A
N/A
N/2
E/A
/R

N/e

N/R

“4/A

nN/A
KA

N/A

N/A

Shec. 2

Page ! of 5

Audit Status

(See Note S5)

S

+

seq,
{Sce %ote 6)

(See Note 7)

& o
i1S¢e Nule 8)

{See Note 9)
=

-

) SRG

(S~ Wote 10)

(See Mate 11)

e

yert

L4

-eL



Jtems Chosen fur lnspection
OFPICE OF NUCLEAR OPERATIONS

Sheet 1 (Continued)

PIPING AND EQUIPMENT (MODIPIED)

Item Identiflcation
No. Of Weld Drawing No. System Unit  Workplan No. Class
F3. GR-1-61 CH-M-1081-C rev. 6 Recirculation piping 1 MRAA-166738 TVA Class A
that was overlaid ANST B31.1 Class
14. K (R-1) 48W 1260-1 rev. 2 Hatches added to 2 WP# 6769 N/A
pressure vessel in
torus modification
15. Bay § 7 48W 1257-1 rev. S Piping torus modification 3 WP# 13048 N/A
Mark 2 for sleeves
Penetration
X-221-1
X-221-2
X-221-3
X-221-4
PIPE HANGERS (MODIFIED)
16. GR-2-56 CH-M-2068C rev. 4 Recirc. pipe hanger 2 MRIA-190669 N/A 1
(H2 support) moved during IHSI
TRH-2(modified weld 1.D) 1
32, Support No. 47B455-55 Pipe hangers from 3 wP# 13076 _N/A
R-52-1 torus modification
R-52-2 to HPCI
R-52-3
R-5Z-4
STRUCTURAL SUPPORT (MODIFIED)
18. 9-3-G25 46W414-2 rev. 3 Non-piping structural 1 wP# 10305 N/A
Section F4-F4 wire mesh partition rev. |
19. 1-10-Z-R-1 48W1248-1 rev. 9 X & Y gusscts 1 wWPe 10268 N/A
«=-uctural support
Rev. 1 3/4/86 torus modification




Welders Name

Stinson

Foster

McGregor

Thornton
Henry
Corum
Hargrove

Butler

Partain

Terry

Blevins

Letson

tamo Certification Item Mo,

Date of
Initial

{Note 1) (Note 2)

686G

66A8
66A°

6681
6682
6683
6684
6J3

6J4

6J5

1c2

1C3

6-15-71
8-31-i0

1-06-75

10-06-175
1-03-175

1-14-75
2-07-15
2-21-15
2-28-15

2-09-10
6-06-74

11-27-10
9-28-70

2-12-1

9-19-10
8-21-10

12-23-10

HELDER QUALIFICATIONS
Are Welder
Maintenance Records
satisfactory?

(Kote 3) (Ncte 4)

N/A N/A

N/A K/A

N/A N/A

N/A N/A

N/A H/A

N/7A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/

Renewal

Date
(Note 4)

M/A

N/A
N/A

N/A
N/A
N/A
N/A

N/A
N/A

K/A

N/A

N/A

Sheet 2

Page 2 of §

Audit Statys

(See Note 12)
S

5' (;,b"‘

(See Note 13)

(See Note 14)

(See Note 15)

{Sre Note 16)

s" (,"‘



Sheet 2

Page 3 of S
WELDER QUALIFICATIONS
Date of Are MWelder
Initial Maintenance Records Renewal
Welge < Name Stamp Certification ltem No. satisfactory? Pate Audit Status
(Note 1) (Note 2) (Note 3) (Note 4) (Note 4)
Nichols 13 8-11-69 N/A N/A N/A (See Note 17)
6-08-10
Hester 164 3-10-12 N/A N/A N/A (See Note 18)
11-25-69
Merritt 161 3-24-10 N/A N/A N/A (See Note 19)
Hicks 4A) 12-10-70 N/A N/A N/A o ik
’.b"b
Hayes 4A2 6-23-69 N/A N/A N/A {323 Note 20)
6-18-69
6ordon 48) 11-26-175 N/A N/A N/A (See Note 21)
9-12-69
Brickley 485 5-05-172 N/A N/A N/A S
3-24-70
Quirn 4C9 11-10-175 N/A N/A N/A
6-17-N
ryrick 5F2 11-29-68 N/A N/A N/A
Plunkett 501 6-23-10 N/A N/A N/A
Murphy 5-C 6-13-67 N/A N/A N/A
Myric 582 7-16-10 N/A N/A N/A
-
wWilllams 581 6-19-20 N/A N/A N/A L
1-02-68 "




Sheet 2
Page 4 of 5

(Note 1) The stamp prefix number identifies the craft as follows:
1-8olier Maker
4-Electrician
S-Iroa Worker
6-Pipefitter

(Note 2) Many welders have multiple qualifications. Two dates Iisted
indicates two separate welding processes or separate
qualification codes.

(Mote 3) Specific welder certifications are not traceabls to weld
Joints for Items 9 thru 12. Items 9 thru 12 do not require
welder traceability.

(Mote 4) Welder maintenance records were not retained nor required to
be retained per TVA Quality Assurance Manual. Therefore
checklist ftems 4.0 and 5.0 are not auditable.

(Note 5) The welder qualification record does not specify or
reference a procedura which specifies progression for
vertical welding. Per qualified welding procedures and
welding specifications dated March 1, 1965 progression is an
essential variadle for welder qualification. This comment
applies to welder qualification records dated: 4-21-70 and
9-8-70.

(Mote 6) Same comment as Note § applicable to welder qualification
records dated: 7-21-70, 6-13-67, 9-1-70, and 2-5-70.

(Mote 7) Same comment as MNote 5 applicable to welder qualification
records dated: 3-13-68 and 5-15-68.

(Mote 8) Same comment as Note § applicable to welder qualification
records dated: 10-22-69 and 3-3-69.

(Mote 9) Same comment as Nots § applicable to welder qualification
record dated: 10-9-70.

(Mote 10) Same comment as Note § applicable to welder qualification
record dated: 7-30-70.

(Mote 11) Same comment as Note § applicable to welder qualification
record dated: 7-30-70.

s Pe



(Note

(Note

(Note

(Note

(Note

(Note

(Note

(Note

(Note

(Note

12)

14)

15)

16)

7)

18)

19)

20)

21)

Sheet 2
Page 5 of §

Same comment as Note 5 20plicable to welder qualification
records dated: 8-31-70 and 8-28-70.

Same comment as Note 5 applicable to welder qualification
records dated: 8-7-70, 2-9-70, 10-9-69, 4-7-69, and 4-2-69.

Same comment as Mote 5 applicable to welder qualification
records dated: 9-28-70 and 4-8-69.

Same -omment as Mote 5 applicable to welder qualification
records dated: 10-31-68, 7-7-70, 10-17-69, 3-19-69,
‘"-3-68, and 10-29-68.

Same comment as Note S applicable to welder qualification
record dated: 5-14-69,

Same comment as Note 5 applicable to welder qualification
records dated: 6-8-70, 3-23-70, 11-6-69 and 8-11-69.

Same comment as Mote 5 applicable to welder qualification
records dated: 10-9-70, 3-30-70, 11-25-69 and 11-24-69.

Same comment as Note 5 applicable to welder qualification
records dated: 3-23-70, and 3-24-70.

Same comment as Mote 5 applicable to welder qualification
record dated: 6-23-69.

Same comment as Note 5 applicable o welder qualification
records dated: 10-23-70, 8-4-70, and 10-3-69.

Seo



Sheet )

INSPECTION PERSONNEL QUALIFICATIONS
(Training Records)

iaspector Irsiniag W Audit Status

0. 3arnuy Hass. Spec. Leak Test 105.5/390% /9 7% s
J. Walker Hass. Spec. Leak Test 85.5/197%
C. Klledge Hass. Spec. Leak Test 90.5/1975
K. Nichols Sess. Spec. Loak Test $9.5/1975 /
T. Cardes Mass. Spec. Leak Test $3.5/197%

Al Yy




Inspector
Bailey, Billy K.

Bentley, Norman R.

Boney,

Browm, ¥.

Bucch,

R. Lloyd

Hardy, Edward S.

Hasting, Keaneth A.

Thompsoan, Jack 8.

Self, Joha V.

Andrews, Gecrge K.

Samuel J. Sr.

-~

OFFICE OF COMSTRUCTION
INSPECTOR PERSOMMEL QUALIFICATIONS

E

48 A83A333

II
II recectification
II recertificzation
194
II cecertification
IT recortification

III
111

none specified III by

388333 A33 3333 BAA 3 333 3333AAN7

II recertification
II recertification

II recertification

II recertification
II recertificatiou

II recertification
II recertification

II recertificatica

II recertification
IT recertification
II crecertification

II recertification

IT recertification
IT recertification

II recertification
II recertification

Sheet 3
Page 1 of 3

Datass

26 Fed 72
23 Fed 73
22 Fel 74
25 Apr 72
10 Ape 73
6 Apr 74

f
1 Dee 81 f
22 Dec 81 |

sppointmeat 3 Nov 70

22 Mpr 72
Apc



Inspector
Byrd, Joha D.

Cole, Justin L.

Herbert, Johnsen, L

Kieg, Joaa ¥.

Linginfelter

Hassey, Robert K.

Bee, Kenneth, C

Nichols, Kenneth C

CFFICE OF COMSTRUCTION

INSPECTOR PERSOMNEL QUALIFICATIONS

RANDON SANPLINGS

E

AA9933333% 3 333 48999333 33 333 3¥ 33y

II
II

II
II

II
II

rececrtification
recertification

recertification

rececrtificacion
recarti 'cation

recertification

recertification
recertification

recertification
cecertification
recertificition
recectification

recertification
recertification

recertification
recertification
recoactification
recectification

recertification
recertification
recertiflication

WL v

20
11

23
23

27

NNNY

23
19
16
15
28
11

Febd
Fed

Feb
Febd
Febd
Nay
Har

72
73
74

72
73

72
13
/4

73
73

12
73
74
72
73
74
74
74

73
74
74

81

71
72
73
74
74
12
73
74
74
72

Sheet 3
Page 2 of !

CRW
T Maa &



lnspector

Olson, Robert W.

Wages, Charles V.

Hasting, Kenneth

Sheet 3
Page 2 of 3

OFFICE OF CONSTRUCTION
INSPECTOR PIRSOMMEL QUALIFICATICES

RANDON SANPLINGS

E

23398 A333°8 333

II
II recartification
II recertification

IIT Appointment
111
II1
11
1964

RADIOGRAPHIC PERSOMNEL

II
recertification

Andit
Dates Status

25 Sept 72
25 Sept 73
6 Nay 74

26 NHar 74

10 Jua 75

S Feb 72
S Feb 73 GQH
T A 2



L1 W
DO®- 30

DOW- 48

DOW-110
DO®-111
DON-113
DOS-131
DDN-147
DON-156
DO®-157
DOM-161
DD®-201
DO®-203
DON- 221

DEF-46902-1
DEF-6902-2
DEP-74-2-2
DEF-7001-2
DEF 7101-19
DEF 7101-21
DEF-N74-4-15

Sheet 4

REVIEW OF NONCONFORMANCE REPORTS AND CORRECTIVE ACTION

Date
12/29/72

4/08/73
4/25/73
426773
5/04/73
$/722/13
6/11/73
3/11/73
8/20/73
9/18/73
10/29/74
10/29/74

10727775

2/19/69
2/19/69
2/74

1/726/70
1/729/11
/29/71

7/09/74

Corrective Action Audit Status

12/29/712
4/11/73
4/26/73
5/01/73
5/24/73
6/18/73
6/25/73
8/28/73
/11773

10/058/73

11/08/74

12/03/74

11/11/7%

2/25/69
2/25/69
4/29/74
1726770
2/03/11
2/03/71

6/27/74

S

4M7  Yelte



Drawing No.
A7CA30

CH-M1081-C
CH-N-2139
CH-N-1098-C
CH-H-2073-C
ATVASE
CH-N-2070-C

CH-M-1099-C

CH-N-2145-C

ATWASS5-H-22

ATWASH

Bergen-Patterson

A5H830-1

A5N816-3

ASHBSS-1

Rev.
1

- o

OFFICE OF CONSTRUCTION

DRAWVING REVIEV

System

Recirculation System Piplag,
Oaits 1, 2, & 3

Weld ID, Recire. System
Weld ID, Recirc. System

Weld locations,
Reactor Core Isolation Cooling

Weld Identification,
Reactor Water Clean-Up & RCIC

Reactor Core
Isolation Cooling System

Weld Locations,
Residual Heat Removal (RHR)

Weald Identification,
High Pressure Coolant Injection

Weld Identification,
High Pressure Coolant
Injection (HPCI)

Hechanical High Pressure
Coolant Injection

Hechanical Reactor Core
Isolation Cooling System

Issued to Depict as-constructed
Eades, Rev. 29

RCIC Pipe Support

Conduit & Grounding,
Cable Trays

Conduit & Grounding,
EL. 664.0 Plan

Conduit & Grounding,
Floor Plan

Date
12/28/71

6/05/81
9/02/81
1/21/81
7/01/81
2/06/73
3725/81

3/21/81

7/07/81

Restored

4/22/85

/3172

10/22/8%

11/15/85

11/20/31

Sheet §

Audit Status
3
|
l
|
i
5/29/7% 1
|



Sheet 6

QFFICE OF CONSTRUCTION

REVIEW OF WELD AND HEAT TREAINENT PROCEDURES
frocedare Wo. Rev. Mo, Date Audit Status
GT-SHBS-0-14 & POR 2 8/31/72 ?
@T-5Mm1-0-3 & PQR 5 12/19/12
¢T-SM11-0-3 & PQR S 12/719/72
GT-18-0-1 & PQR 0 12710770
eT-GM1-0-2 & PQR 3 12/19/712
GT11-0-1 & MR 0 12707770
w3-18112-1 0 3/01/65
wS-1111R-1 0 3/701/65%
WB-4411R-1 0 3/01/6%
$0)-8-3 2 1/08/73
Bote 4, B 70XX, Dwg. 45N830.1 D 10/22/8%
WS-111 1R-2 0 3/01/6%
Post Weld Heat Treetment of < 9/12/73
Carbon Steel Pipe, BF-19
Heat Chart, Uait 1 N/A 4/07/72
Beat Chart, Uait 3 WA 11/14/74 +
Qualified Welding Procedures
and Yelding Specifications for
7ield Velding of Principal
Pipiag, Low Pressure and
Service Pijping, Steam o
Turbises, asd Boiler Are03-03
Connsctions. 0 3/01/4% (=)
SH4s-3-1 & PQR 1 2/28/75% (o]

P
1/7 i



10

11

12

i3

i4

15

16

17

Item No. Comtract

{per Sheer 1} Mo

1

1

4 32-79246

3 -
- 72232-604860-3
- 73x33-60480-2
- 70C32-83516

72332-60480-1

WELD FILLER BETAL

OF¥ICE OF COMSTRUCTION

Hest Mo. Lot No.

45130
05924

29846

29825

none listed
302701
091521
7-10279
none listed
00147
H9D627
828317
07L354

3636

58063
625537

641212

atecla puctlon report approved.

'

Esterial
ER308

E308-16
£308-16
K308-16
ER308
7018
8705-3
ER309
ER308
gE70s-6
K805-3
E703-3
gr018
Iuconel 182
JR3os
26033

47053

Shest 7

Page 1 of 3

Date Date Audit
ec - Welded Status
Note 1 wn S
Note 1 wn
Note 1 /71
Note 1 /72
Note 1 S/71 Mote 2 5
Note 1 s/71 Mote 3 AF
Note 1 s/71 (%F'OV'OL)
Note 1 an Mote 4 AF
Note 1 9/12 Note 2 S
Note 1 11770 Note & AF
tote 1 12/71 Note S AF
ote 1 12/71 Note 7 AF
dote 1 12/71 S
11772 —
6/73 -
5/13 <
12/75 s "’

- P

et



Sheet 7

Page 7 of 3
WELD FILLER METAL -
OPFICE OF COMSTRUCTION Sws
Item No. Contract Date Date Audit

Mo . (per Sheet 1) No. Heat Mo. Lot Mo. Haterisl Becelived® Welded Stetug
18 - . 71C32-82044 OF238 Nixz 1) - E308L-16 4/18/71 B -
19 - 71C32-82001 5681 - Iaconel 82 3725771 -

ERNICR-)
20 - 71C32-82009 5589 - Iaconel 82 2724771 -

ESMICR-3
21 - 71C32-82009 5988D - Iaconel 82 2728771 B

ERNICR-)
22 - 71C32-82009 3102 - Inconel 182 3/22/11 -

ENICRFE-)
23 - 75K12-70828 AA-1004225 - ERS3S6 8/715% -
24 - 715C32-7193 17 26188 4336-22144 RI0018 12774 -
25 - 72C32-54512 48573 8059 ER308 $/15/7712 -
26 . 72232-60480-1 40239741 3121242 E7018 2/23/13 -
27 - 72232x6080-1 A01N7411 2640132 E7018 8/74 =
28 - 70C32-83516 422C3841 - 7083 1/ -
29 » 70C32-83516 432Cci271 - E7018 10/71 -
30 = 70C32-83516 30115 - E308-16 10/71 - J
31 70C32-83516 610327 - E308-16 10/71 - Note 8 AF
32 70C32-83516 B-20443 - ER309 10/71 - >
*Date matecrlal inspection report epproved. vﬂb



Sheet 7
Page 3 of 3

OFFICE OF CONSTRUCTION
WOTES

No receiving reports (for=m 209's) available which gives O0A
documentation of lnspection.

Procedure #BF 45 rev, 3, Nay 11, 1972 changed requiremeats and heat
no's ware no loager required oa weld history records.

Contrect required 1) impect testing and 2) teansile testing in the as
welded and heat trested conditiom. CHIR does oot give J values for
impact data as required dy coatract; CHNIR also does not give
faformation that hesat treated tensile specimens were tested.

No information on CNTR as %0 what standard the information was
tested to as required by coatract. The material does coaform to the
contract requiremmnts of ASTN A371, ER 309.

Contract required impact testing. CHTR does not give any impact
teast data.

Contract required {mpact testing and temsile testing. CHTR does not
give any impact or tensile testing. CHTR does not give any impact
or tensile test data.

Contract required impact testing at -20F. CNTR does not give test
temperature of {mpact testing.

The receiving report (fora 209) was approved vwith heat no. and
material (cardbon steel) not matching the CNTR that had the ssame heat
no. but different material (stainless steel).

Swe
3g(s6

A




Sheet K

RADIOGRAPHIC REVIEW
OFFICE OF COMSTRUCTION

Audit
Item Ko. Weld Preavipg Mo.  Procedure ET-Date Status Commeni g

1 TIRCIC 2-2 CHN 2073-C Rev. 3 BF 1S 23 May 71 K. Hesting RT-II
S Feb 72

2 DRHR 2-8 CHNM 2070-C Rev. 1 BF 15 6 Sept 72 K. Hastliag BT-II
S Feb 72

3 GR-1-62 - BF 15 12 Feb 71 Eandoa

4 TRHR 2-479F - BF 15 - Raandoe

S TCS 3-280 - BF 15 - Randox

BECHTEL MDE LEVEL III {7 (Z\J\k 8 naa 173(



@ ' QUALITY AUDIT CHECKLIST

COVER SHEET

—_—

TVA

n—.:v Amaa

—— Welding Project Audit
TVA 02-N80

NG CR LSV ue,

i Brovns Ferry 135 2-86
. 16985 P ANY Bave

Welding Program See page (2) .
TYrR oF swew " averree l'

(NO) - Nuclear Operations
OB Qoo A TVENS AVDITED

M

" e H  eErerewmes * See Attachment B 1 RGvition "o Sans
l Topical Report (TR 75-1) 8 N/A

2 NQAM N/A license to !1/14/85
3 N73M2 N/A license to 12/20/85%
“ N30E3 N/A license to 1/12/85
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o QUALITY AUDIT CHECKLIST e e TVA-02W0
S )

o zese _J es__120
B T 0 .
) SLSWe WY granacvEaITvia ssreesxes Llinsd od ".."""'P‘ VSN GSowme
1.0 Preparation for Audit of Welding (1) 1.0 Deteraine and tdentify applicable Sheet 1
' Activities 2) doc ment®, the required edition,
3) ad ien’s, revision or amendsents of ,4/4‘
4) Sfruific manuales, specifications, . b
standards, and procedures which apply ﬂ)}l/ "/f
1.1 Identification of Governing Documents e A O
(Manuals, Specifications, Standards,
Procedures). Gm b r ARl
See 3z

2.0 Randumly select systems and items
by drawing review. Select specific
welds to be audited.

1.2 Determine what to audit.

3.0 The welds shall be a cross section
from safety related systems to allow
complete access to all applicable wel
programs, procedures and specificatiohs.
Enter selected items on sheet 1.

K Mol ppvcabl gs Ao #uLS
Aky clomiwt
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Site )
TVA-02-NO
o QUALITY AUDIT CHECKLIST P e .
@ a vase _4 s 20
r1 r . .
Ve - LT ac sErangmcE - TRee ar .‘.:Omau.'- AVOYY BESvLT
2.0 Adequacy of design output documents. jt1) Sec 17.0} 1.0 BSamsple a minimum of 15 drawings for See sheet 5
Sec 17.1, adequacy; i.e. where applicable
Sec 17.2 drawing nuaber, revision number, S;
(2) Pacrc II, title, details and weld sysdols.
F sec 3;
Sec ©
Y
*  +pdequac of Design Output Documents®
2.0 Sample 10 welding procedures for See sheet &
The te  :lcal or enginvering idequacy; t.e. welding variables -
adequa § cne Jdesign cutpuc glvon, a
documencys L8 not to oe researciedp
their uacy 18 to be checked in
‘he Sci.« of completeness of
foform .« lon tor the organization
or Inag: . lJduals who must use the
documenc Lo continue forwvard
uith 1 .coarad. 3.0 Vouoify rruceducs qualificacion o
feCorés. by
4.0 The above samples sghall include
the draviags aad welding
procedures ldentified in sheet 1.
( ‘)"f,)
¥/ oW
A0
X L kR e N DS : ool
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GUALITY AUDIT CHECKLIST -

¢ gesa 5

TVA-01-NO

- 20

APPLICAGL

WELIIR QuALIiFicAT 19~

PrRocépune s -

———
——
———

(.jnu«u, WELDIIG  PAOEDUARE W4CE AT S
I.Mm.1.2 S Revw-" / 1-aqy-¢8s$

O.c.1. 1 Saev-0 / 3-9-§3

I-€. 1.2 /Rev-2 / 3-2-83

I&€.0.1 /gev-2 o~ 3-7-02
USlDet ) Pc_f.ff‘f:::([ XA FCA Traa)
i-m.2. 2 S hev-3  J/ 1-24- 85

l.C. 2.2 JQev-1

/S 3y-83

s 1 BB WENT GRARACSYEMDVIe Sgrasawnge -arees o C'.:'Ntm AwweT SesvLT
3.0 Initial welder or welding operator 1) Sec 17.0| 1.0 Verify that welders® are qualified SS
Qqualifications. 2) Part II, in accordance with TVA approved
Bec 6 procedures.
3)

2.0 Examine a minimum of 20 initial
welder qualifications. This sample
shall include welders identified
per weld nuamber in sheet 1.

3.0 List applicable welder qualifi-

cation procedures.

S€6 LEFr HAND Corumw

Por the purpose of this audit the
term welders shall include welders
and welding operators.

See sheet 2

S




Browns iy

Site
.m- . Y ] - s e : meranewee 0 ERTROS @F vESIFIQATIPe aAverT mEsvLY '
4.0 Maintenance of welder or welding 1) Sec 17.0§ 1.0 Bxamine the ulatcunci records See sheet 2 :
operator cualifications (2) pParc II, for a minimum of 20 welders to |
Sec 6 verify welding within weldec '
3) certificatLion expiration dates. S

2.0 List applicable welder qualifi-
cation proccdurea for review.

WEIDEL PURFoL AR QUALISIcA T 104

. —

I.M.2.2 Riv-3 J 1-A9-0%

— e W -

beg . 2.2 Sugw- 1 S =Y 3

weétoez doseimecATIOD Comprinu 1y

ReGurae Mgor s Awp Kec 2D 3
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SultreiEuT 3 id-Ado - ¢S
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k SRG

_A)Of{: MA NTE AN g RECOADD A~D
ConrTiess.gy REECHADS ARy s L Ve
YO reud
SAC )-3-dL
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> — . e e .« et ] et . e -
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QUALITY AUDIT CHECKLIST :
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TVA-02-NO

. ?“f.l...... s _20

2.0 List applicable welder qualifi-

cation procedures.

WELDER  PERFORMANCE  QUALIFICATINA)

i.m.2.2 /7 Rev-3 /

S Rév-)

-2y -¥S

l-c.2.2 J -4k

e QuALiF. caTION CoNrrmutry

2((,0'41,4.‘1\17’.! AvD “‘0‘03
e

No3m2

SuPPM Emens 7 B
’

DPm  po

'2-a0-gs

NoTé ;

sdoicfineg AN Temnm £

RECoROS Al

".‘“rluu., r

Récoeyy ~ac

SYNOuy vy

S 2¢ 1%,

8P F Joaoe

v -— ——

.
.M- SLENAaT gRaARACTERW e KErasemse . HETRE® OF wmom AwOYYT Ssewvay
B
5.0 Renewal of welder or welding 1) Sec 17.0] 1.0 Examine the maintenance records See sheet 2
operator qualifications. 2) Part I1I, for a minimum of 10 welders to
Bec 6 verify ctenewal. S
3)

SRG
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QUALITY AUDIT CHECKLIST -

G ERLINY e

“VA-02-NO

s vesa 8 -

OLB eawy gRaARACTYRS ISV Ie

L
ssrgsense

A TROS OF vERIFIqaT PN

Avery S8evsy

Initial weildlng Laspectics personnel
qualifications.

TVA O%F - T Nuc =an ‘\1)\.)-:‘1

WU Esal T M2ZAm -G VReceav

o AL ATIOM™ * Cemxi E«CAaTWW

O ez iav vo NorOesy@uacmue |

LA ra s VST ‘5\‘;02;_‘ N L
VU ciecotas U022 .14
9 foq 19852
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2 freae el

2) Parct IIX,
S=c 6.3

3)

4)

1.0

2.0

4.0

-

Review inspectot personnel qualifi-
cation records using the welds
selected for the audit as the

means for tdentifying inepectors.

Pen “Oromen.. lhevwmicien o

DrEoEe D
Review qualification records for

compliance with referenced pro-
cedures.

Rundomly welect qualification
records for a minimua of 10
additional welding inspection
peresonnel and review.

Lisc procedures uved for qualifi-
cation of inspection personnel.

Des Do oreseors, Liodtemn

2N LabEy

See sheet 1
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21 (QUALITY AUDIT CHECKLIST ' e
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7.0 Maintenance of welding Lnepection 2) Pacrt II 1.0 3 *

Review welding dnspect ton personnel
qualification records for complete-
nes: and re-certificaton compliance
to identified procedure.

RECEQAT I T\ CcAaTIOR STATLUS

ol  INIPELTLO™ %&or«nm S
\NDICATED or SveetT S

personnel qualification. Sec 6.3

3)
¢)

2.0 As a minimum, review qualification
records on 10 rsonnel . '
TVA OFffce Nucient Vowen. iy

Noc eAaliz. TRANMWG, PRocar

S8ee sheet 3

oAk caTion & Cermification

Caceeary Tonr Nowbaestauvc v 3.0 List the applicedle procedures

ErATUINATION  RQOCEDUIR used.
Pansoraraev fw“
PRocaouus o202 .14 O\ [Saz Dacurmexrar=. LS weo
7 I““1 1985

Y \_LCT
\—utu»-u—_fl.k_‘l DM TS Co)
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Crma e
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8.0 Renewal of welding inspection (2) Part II 1.0 Belect and identify a sinisum of See sheet 3
personanel gualification. Sec 6.0 15 tnepect’~n personnel qualifi-
P27 cutions. i
Al O a2 \CLCATIOr: STATUS ol =
INSPECTION:. VIR 20 v >
INMOWCATENY o %Hm 3
2.0 Review for renewal of qualifi-
cations in accordance with TVA
procedurcs. Tdeatlty cuoatrolling
pcocedurcs <nd list below.
VA O Nuciean. Rowea.
NucLEnZ TTIZAamInG PROGRAYM [
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Browns Pescy

QUALITY AUDIT CHECKLIST S e utadi

Use of asppropriate welding
procedures.

2) Pact II
Sec 6
3)

1.0

2.0

4.0

Identify welding and heat treatment
procedures applicable to welds
listed on sheet .,

List weiding and heat treatment
proceduzes on sheet 6.

Verify that ihe weldiny pro-
cedures are appiicable to
referenced weld joints.

Verify that heat treatment pro-

cedures have been used where applicable.

SPRX|FICAT jomn FoR PosT wleD
HEAT TACATMmENr P S A.M L1,
REV. &4, I/zv/ir

AO NUCLENLE OFr&ERMNTI OAr JEAAS
LEQrMED oSy 8L ri&qT
TACAME~NT,

o

s

£
1= e

J/V/“

r” Jomon
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GUALITY ALDIT CHECKLIST -

' e b y BLAMENY GAARACTYER ST wIrEiamnes
10.0 Use of approprlate irspectian (2) ©°att 3
procedures. Sec &
(3
(4)
TAuALAT ENG.\*naq( s ey
TNAAYL P
NNT- 1 A 2 Ace 1983
NNVT-2 722 1 Juc 1982
N-UT- - A\ 23 Ao 9eq
. . /e
NPT D Bz AP V983
MoMT L A\ 27 Hax 982
3 /N %
N-UOT-8 £ 30 >ep 1982
NCOT- 5 AN 1 MAY 100

err w

NA-02-NG
=G SmLeY me .
o vese 12 e 20
.
wETWAS @F v5 VTiqaTpe ANPT Sasvaw
> —
1.0 Identify and review lnip.ctlon See sheet 1
procedure. used for examination ok
welds i1dentified for audit.
<
>
2.9 Verify that the inspection
procedures are applicable to
ceferenced =eld jolints.
Sar Vo urmmarmts LaaYTen
O v e
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QUALITY AUDIT CHECKLIST .

TVA-02-N0

o vooo ) o 20

.
SuSTY BEsvLY

2.0 Review training recordes for
compliance and completeness with

governing procedures.

3.0 List applicable procedures used.

"Rk oven 0202 1Y Crvo - 7/4/85 macely

DPm NISCol - 3/ AT ). WOE Peaomas!
Qualy Ficetonr SLXF: frgm trpnr FRACKCG BN B2k /&

ofhoca Jas BF-5p5P- 33 frv 3 TRansy

K (fc'/, /;(’//pq,r 'f-.)"b(o/,’lf /4)(;’(104/43/.'

po— s o esreegage - Tea® oF n‘g’ﬂ."
=3 11.0 Ure of appropriately trained and 2) Part 11, 1.0 Identily programes and procedures See sheet )
' qualified personnel. Sec 5, used for training of personnel.
Part III, Using the welds selected for audit,
Sec 6 identify a minimum of 10 personnel IF.O/-A/O
3) training and qualification recordes.
‘ ’u ﬂﬂl’Wl&

=
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Inprocess control of welding.

§(2) Part II,
Sec 6
(3)

N

w NN

o

L

1.0 Identify and list the TVA doc<"- - -
ments that coatrol welding oper-
ations. Review documents for
adequacy to program ctequicrements.
NQAAA , N 73482, BF-6.2,8F -7

2.0 Examine a minimum of 10 operation
checkliste (travelers) for
procedure compliance.

SEE BFliiw

3.0 Sample shall include welds identi-
fied In sheet 1.

Secron KT REPAMR CHECKLIST, 8F MMl 13T,
ANG OVERLAY TAAYELER e wELO GR-1-4y

WELO DATA SHEG7 IR WORKR AL &249
40 DATA SNELr Pex MORKFLAN /ISevy
REPAR RS AAE A r CHEGLLIST Fom A6y
WELD PATA INEEy Fam psRRPins 194746
WPID OATA SHEEY Fol WaRKBAN 18308
WELD PATA SHEET “am ssnn Fusn 1026F
WELD DATA SWEET Fes isanfus~ 138673
@i DATH SKEEr Som WeRSAN 188 VY

. wBiD DATA $rELT Fan wokkRar '076’l'¢
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QUALITY AUDIT CHECKLIST -

TVA-02-NO

e pess 17 o

.’
AW BEsvAY

wvelde listed in sheet 1 1if
applicable.

Lag L BLOMENY ERARACTRSGVI0 asracasnse —.Teas oF '..;'NIOQ.
12.0 Non-conformance and corrective 2) Part 11X} 1.0 Verify by creview of controlling s
actions. Sec 7 proc.Jures, non-conformance
reports and related corrective
Owtee/ o £ F¥% gehivily 15 Hpaw - action reporte.
Fae/ y//4 Sechooas Z2 s /}ﬂt(/ubf
BF 103 »ld 1987 FWaw PS5 -
~e - Y
Ty % A Aron OGP
ostaf s o » 2.0 A minisum of 20 non-conformance See sheet |
reports and related -orrective “
action reports shall be reviewed.
3.0 Thise reviev shall include the

amd Yk

sgc, /3 fe/vb
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QUALITY AUDIT CHECKLIST -

TVA-02-M0

Tese

19 20

"ETRAD OF vESPIqaTIpe

Awory BEsvLY

ra- L L v asrasa=ss =
17.0 Additional areas of concern as N/A
determined by a review of smployes
concerns.
17.1 Concern No. XX-85-049-X03 and Bee item 3.0 in checklist.
XX-85-069-006 regarding welder
certification.
17.2 Concern No. XX-85-108-002 regarding See item 10.0
weld inspections.
17.3 Concern No. WI-85-053-004 and See item 12.0.

XX-85-68-006 regarding weld rod
control satisfying code requirements.

arr yomoe



L0t aa®

28-2-L s

‘S23navyy VAL

parer POy V0> 204 (Frow)

or 40 wOwinviw v ~mPind)
»'2%h “{®ION) suojlIRDIpUY
el als Fital] JO 8DJ10uU JO UOTION PATIDATIIOD
98 -9-€ 9y S Prew Vi InwOg JO uojlwdyjiiea pue vojidadeuy
: LT 0T WeIT eem — bujpaebes »00-Z01-SR-XX ‘ON uUlISDUOD LA
- . - L]
wllivhisruns 20 somsnm sdwnenswe - 1) -as
. '3 [ .




ATTACHMENT B8

FLOW CHART OF BROWNS FERRY QUALITY ASSURANCE PROGRAM

OFFICE OF NUCLEAR OPERATIONS

TR75-1

NQAM

G-28

N73M2

~

NBOE3

Drawings

Power
[oplementing
Procedures

SAR - Safety Analysis Report

TR75«1 - Topical Report

N73M2 - Process specs for welding, heat treatment, and allied

field operations

Welding
Progran

NROE3 - Nondestructive examinition procedures

NQAM - Nuclear Quality Assurance Manual

G-28 - Construction of piping systems for boiling water reactor

nmuc lear power plants,




ote: Use items | - 12 for Office
of Cunstruction checklist.

Use items 13 - 19 for Items for Inspection
Office of Nuclear Operations
checklist. OFFICE OF CONSTRUCTION
’
Sheet 1 '
PIPING g
|
item Identification
No. of weld Drawing No. System Unit Class
y. T GR-1-60 cn-ﬁ-Ioin-c rev. 6 Recirculation i TVA Class A
ANST B31.1 Class
> g GR-3-406 CH-M-2139-C rev. 1 Recirculation 3 TVA Class A
ANSI B31.1 Class
s DRWC-1-61 CHM-1098-C rev. 2 Reactor Core Isolation 1 TVA Class B
Cooling (RCIC) ANSI B31.1 Class
4. RCRD-2-43 ClM-2073-C rev. 3 Control rod drive 2 TVA Class B
ANSI B31.1 Class
5 TRCIC-2-2 C194-2073-C rev, 3 RCIC 2 TVA Class B
ANSI B31.1 Class
6. DRHR-2-8 CiM-2070-C rev. 1 Residual Heat 2 TVA Class A 1
sheet | Removal ANSI B31.1 Class
B THPCI-1-157 CHM-1099-C rev. 2 High Pressure Coolant 1 TVA Class B
Injection (HPCI) ANSI B31.1 Class
8. THWPCI-3-73A CHM-2145-C rev. 1 neci 3 TVA Class B
ANSI B31.1 Class
PIPE HANGERS
9. H-103 47W455-H-2 tev. A HPCI 3 N/A 1
10. R-13 47W456-1 rev. C RCIC restraint 3 N/A 1
STRUCTURAL SUPPORTS
1. Square No. AS 45N816-3 Cable tray support 3 N/A !
\
12. Squere No. 6A 45N888-1 Cable tray support 3 N/A

Rev. I 3/4/86

e ———— . ————



Item Identiflcation

Mo. Of Weld

13. GR-1-61

14. K (R-1)

15. Bay ¢ 7
Mark 2
Penetration

X-221-1
X-221-2
X-221-3
X-221-4

16. GR-2-56
(H2 su rt)

17. Support No.

R-52-1
R-52-2
R-52-3
R-52-3

15. 9-3-G25
Section F4-F4

19. 1-10-2-R-1

Rev, ) $/4/806

Items Chosen for :« _asction

OFPICE OF NCLEAR OPERATIONS

Sheeot 1

(Cont inued)

PIPING AND EQUIPMENT (MODIFIED)

Drnulal No.
CH-M-1081-C rov. 6

48W 1260-1 rev. 2

48W 1257-1 rev. S

System iinit Workplan No.
Recirculation piping 1 MRIA-166738

that was overlaid

Hatches added to 2 WP 6769
pressure vessel in
torus modification

Piping torus modification 3 WP# 13048
for sleeves

PIPE HANGERS (MGDIFIED)

CH-M-2068C rev. 4

TRI-2(modified weld 1.D)

47B455-55

Recirc. plpe hanger 2 MRIA-190669
moved during IHSI

Pipe hangers from 3 WP 1307¢C
torus modification

to HPCI

STRUCTURAL SUPPORT (MODIFIED)

46W414-2 rev. 3

48W1248-1 rev. 9

Non-piping structural i wPe 10305
wire mesh partition rev. 1
X & Y gusscets 1 wWPE 10268
structural support

from -+ modification

Class

TVA Class A
ANST B31.1 Class

N/A

N/A

N/A 1

N/A

N/A

N/A



Sheet 2

Page | of &
WELDER QUALIFICATIONS
Date of Are Welder
Initial Maintenance Records Renewal
welders Name 2tamp Craft Certification Item No. Satisfactory? Date Audit Status
(Note 1) (Note %) (Note 3)
8rannon 6-1 GAPCO 4-26-83 13 KA KA S
Baldwin 6-2 GAPCO 4-28-83 13 N/A N/A
Taft 6-3 GAPCO 4-29-83 13 N/A N/A
Dumas G4 GAPCO 5 02-83 13 LR N/A
Buttons 6-5 GAPCO 5-08-83 13 N/A N/A
Hadsen 6o GAPCO 5-02-83 13 N/A N/A
T1iman 6-1 GAPCO 7-18-83 13 N/A N/A
Walden G6-8 GAPCO 1-18-83 13 N/A N/A
Brantly 6-9 GAPCO 1-18-83 13 N/A N/A
Sexton 6-11 GAPCO 1-18-83 13 N/A N/A
Lawson 6-13 GAPCO 7-18-83 13 N/A N/A
Mackelprang G-14 GAPCO 1-18-83 13 N/A N/A
Mathis 6-15 GAPCO 5-12-83 13 N/A N/A
Kellerman G-1b GAPCO 8-08 83 13 N/A N/A v
iRe
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WELOER QUALICICATIONS
Date of Are Welder
Initial Maintenance Records Renewa!

Welders Mame stamo Craft Certification Item No. satisfactory? Date Audit Status
(Note 1) (Note 2) (Note 3)
Hull 6-18 GAPCO 4-28-83 13 N/A N/A _ S
Deady 6-19 GAPCO 8-15-83 13 N/A N/A
Hish 6-20 GAPCO 8-15-83 13 N/A /A
Blevins BANP BOILER 2-02-82 4 YES N/A

MAKER 8-06-80
Lyttle BFO-282 BOLIER 8-10-82 4 YES N/A

MAKER 11-24-82
Henderson BF0-379 BOILER 1-21-83 15 YES w/A

MAKER
springer BFO-459  STEAM 3-27-85 16 YES N/A

FITTER
Johnson BFO-506 STEAM 2-21-85 16 YES N/A

FITTER
Parker BFO-305 STEAM 9-26-82 " YES 4-10-83

FITTER
Burcham BFO-349 STEAM 4-20-83 ] YES N/A

FITIER
Ezell 8F0-129  IRON 4-30-8) 18 Yes N/A ¥ s

WORKER =
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Welders Name
(Note 1)

McDole

Davis

Cannon

Claunch

Gautreau

Golden

Grisham

Goach

League

Stamp

8F0-291

8F0-413

8F0-009

824 BF

699

6F0-422

BFO-424

8-1-BF

138F

B8FO-042

Craft

BOLIER
MAKER

STEAM
FITTER

STEAM
FITTER

BOILER
MAKER

ELECT.
STEAM
FITTER

STEAM
FITTER

BOLIER
HAKER

IRON
WORKER

ELECT.

WELDER QUALIFICATIONS

Date of Are Welder
initial Matintenance Records
Certification Item No, satisfactory?
(Note 2)

8-12-82 19 YES
6-23-718 19 YES
8-25-80 N/A YES
8-28-80

3-06-84 N/A vES
6-21-83

71-20-RA3 N/A YES
9-29-813
12-01-18 N/A YES
4-19-19

3-18-85% N/A YES
3-26-85

6-28-85 N/A YES
4-23-82 N/A YES
5-14-82

4-12-84 H/A YES
4-03-85

Sheet 2
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Renewal
Date

(Note 3)

N/A
8-18-82
4-07-83
4-09-83

10-23-84

10-24-84

N/A

N/A

N/A

N/A

N/A

N/A

Audit Status

SRG
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MELDER QU LIFICATIONS
Date of Are Welder
Initial Maintenance Records Renewa
Nelders Name Stamp graft Certification Item Mo, satisfactory? Pate Audit Status
(Mote 1) (Note 2) (Mote 3)
Jackson 8F0-052 BOLIER 9-04-80 N/A YES N/A S
MAKER 8-29-80
McCray BFO-438  STEAM 8-20-82 N/A YES 4-09-83
FITTER 1-26-83 4-10-83
McGregory BFO-249 STEAM 11-08-84 N/A YES N/A
FITTER 11-07-84
Nesbitt BFO-497  SHEET 1-14-85 N/A YES N/A
METAL 1-15-85
Pettus B-4-8F 30ILER 3-05-85 N/A YES N/A
HAKER 3-01-85
Posey B-16-8F BOILER 11-28-84 N/A YES N/A
MAKER 10-25-84
Samith 875S IRON 1-05-19 N/A YES N/A
WORKCR 2-04-83
Sims BFO-544  CARPENTER 7-24-85 N/A YES N/A
Tanner BFO-461  STEAM 8-01-19 N/A YES N/A
FITTER 3-01-84
Woods M6 BF MACHINIST 9-15-80 N/A YES N/A v
9-21-83 SRG
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(Note 1)
Walton

wWhite

BFO-062

Crafs

STEAM

. FITTER

STEAN
FITTER

WELDER QUALIFICATIONS

Date of Are Welder

Initial Maintenance Records
Certification item Mo, satisfactory?
(Note 2)

9-10-80 N/A YES

9-11-80

1-22-81 N/A YES

1-15-81

Sheet 2
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Renewa |
fate = Audit Status
(Wote 3)
N/A {i
N/A SEG
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(Rote 1)

(Note 2)

(Mote 3)
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Welders applicable to Item 13 were subcontracted to TVA from
GAPCD. welder Maintenance Records were not applicable to
Item 13.

Many welders have multiple qualifications. Two dates 1isted
indicates two separate welding processes or separate
qualification codes.

N/A indicates that renewal of qualification is not
applicable.
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NUCLEAR OPERATIONS
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II
II
I
II
194

II
II

II
I

I1
I

I
II

191
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II

I1
I1

I1
1984

LSHE II1
ASNE III
ASNE III
ASME III
ASNE III

Recertification

Recertification

Recertification

Escortificaticn

B-VT-25
IGscc

I
II

N-VT-25

N-VT-25

II

16scC

Dates
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3 Mar
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19 Jan
3 Mar
1 Apr

22 Mar
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1 Apr
1 Apr
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15 Apr
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1 Apr

15 Apr

19 Apr
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19 Aug
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83
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(Cout {nued)
NUCLEAR OPERATIONS
INSPECTCR PERSONNEL QUALIFICATIONS

Isspector Qualificstion Dates
20 UTL Burdett, Darid UT II 7 Aug 83
UT ¥-0T-25 26 Aug 83
21 UTL Stephen, Timothy L. T II 19 Jun 83
UT ¥-0T-25 24 Jul 83
UT B-UT-18 25 Jul 83
22 UTL Frliat, Gary 0T II 7 sul 83
UT N-UT-18 7 Jul 83
UT §-0T-18 27 Jul 83
23 I7A Robbians, Nichael UT II 15 Har 83
T 1esce 8 Nar 85
24 OTL Burns, Thomas H or i 27 Ray 82
UT B-UT-2% 3 Jua 83
25 UTL Johnsoa, Patrick UTII N-0T-25 3 Jun 83
26 UOTL Colvin 0T II 2 Aug 82
UT B-UT-2S 22 May 83
27 TVA Schreeder, Thomas 8. KT III 15 Jan 82

RANDON SANPLINGS

1. TVA Barnett, Roanie E. PT II 17 Jan 85
2. TVA Bedingfleld, Larry ¥. VT II 14 Apr 83
VTP II ASER III 3 Nar 03
1“"‘ AT II S Nay 82
3. TVA Bridges, Crill PT II 19 Apr 84
4 TVA Coffman, C. O, PT I1 17 Jan 8%
5. TVA Craver, J. F. PT II 19 Sept 84
6. TVA Gatewood, D. £, AT II 22 Mar 85
PT IX 17 Jan 8%
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(Continued)

10.

UTL
UTL
UTL
UTL

Leimbach, Dean

Overton, James N,

Silve, Crusz

Warren, Roderich

UT II B-VT-25/
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0T II B-VT-25/
UT IGsce

UT 8-¥T-25/ IGscc

UT II B-VT-25/
UT Iesce
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INSPECTOR PERSONWEL QUALIFICATIONS
(Training and Certification of Survey Personnel)

$ayveyor Irsising/Cectification Audit Stastus
% P. R Bevil $/17/85 S
C. Bridges 1/23/85
G. Balliagtos 1/23/85
T. Bardette 4/20/85
L. Couch 1/25/85 /
L. Clacdy 2/20/85
1. ol 1/30/86 |
i otk




R. B. Barnett

L. Bedingfleld

C. Bridges

G. K. Bullington

C. 0. Coffman

R. D. Cooper

J. Craven

J. Dial

D. BE. Gatewood

W. L. Priest
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INSPECTOR PERSONNEL QUALIFICATIONS

Qualificetion

Vis. Weld Insp. Laevel II
Nechanical - Partial
Receipt Insp.

Cable Tray Inst.

Vis. Veld Exam Level II

In Serv, Vis. Weld Exam Level II
Olm. Insp./Comp & Pipe Supports
Receipt Insp.

Hech. & Hydro

Vis. Weld Exam (ASXE III) Lavel II
Hechanical

Vis, Weld Exam (Sect. III) Level II
Receipt Insp.
Hechanical

Vis Weld Level II
Nechanical-Partial
Cable Tray Iastallation

Nechanical

Vie Veld Exam Sect. IITI Level II
In Service Vis. Lavel II
Hechanical

Nechanical - Dimensional
Hechanical - Comg. & Plpe Support
NHechanical - Alignment

Mechanical-Dimensional

Vis. Weld Exam (Sect. III) Laevel II
Io Service Vis (Sect XI) Laevel II
Nechanical - Full Cert.

Vis Weld Exam (Sect III) Level II
Receipt Insp. Full Cert.
NMechanical Equip

Jimensional Iasp.

§/22/8%

6/13/84 6
11/14/84

71/30/85%

1/28/86
12/18/84
$/31/83
3/15/84
10/11/82 #2/isf1s
s BT e
2/24/83 i:&{
§/9/83 -1

3/3/83 & V1178
1/18/84
2/12/86%

5/23/8%
2/25/85
1/25/9%%

4/16/85

3710/83 & 1/29/8%
6/24/85
2/21/84
12/714/83
6/22/84
12714/83

2/12/8%

7/01/83
2/16/84

4/10/85
A/17/84 ///
10/21/8%

8/23/84
8/23/8%a
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Dcawiog No.
CH-N-1081-C
ABV1260-1

A8V1257-1
CH-H-2068

47845555

AbWAlA-4
ABW1248-1
A7WAS5-2
was5-8-10
45)830-5
47CA30-12
A7WB12-1
A7WE1)-1
A7W820-5

47CA30-7

NUCLEAR OPEEATIONS

DRAWING REVIEW
Rev. Systea Date
3 Weld Identiflicaticn, Recire 6/05/81
P Torus Access Hsteh 6/16/81
S Torus Penetration Relnforcements 6/11/82
- Weld Identification, Reeir=. 12/07/8%
2 Nechnical HPCI System Pipe 6/01/81
Supports
4 Wire Nesh Partition 4/29/83
9 Torus Ring Girder, External 1284
Reinforcement
4 High Pressure Coolant 1/20/8%
A High Pressurs Coolant, 2/19/%0
As-Coastructed
3 Cable Trays 1/18/81
1 fWCU System 12/728/71
20 High Pressure Coolant Injection $/01/81
1 Reactor Core Isolatioa Cooling 3/11/8%0
0 Coatrol Rod Drive Hydramlie 6/16/8%
System
2 Feedwater Plping, Weld 9/11/73

& Not Requirements
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SEVIEN OF WELD AND HRAT TREAININT PROCEKDURES
Rev. No.

Erecedare Wo.
GAPCO -8/8-0L & PQR's

T-SH11-0-3C & POR's
SM11-8-98 & PQR
6T-88-0-14 & PQR
SE-P-1 & POR

SH11-89 & POR
SHBS-L-44 & PQR

SH 8.43-8-1A & POR
CT-5M14-0-1 & POR
SHS5-8-24 & PQR
Specification for Post

Yeld Heat Tresatmest, F.5.2.8.1.1

© e

Date
3/14/83

V19779
10/718/78
11/06/78

S/21/81

1/729/81
10/30/8%0

2/28/7%
10/31/78

2/28/7%

1/24/8%
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Peage 1 of 2
VELD FILLER METAL
OFFICE OF WUCLEAR OPERATIONS
2 Item Mo. Contract Dete Do’z Rudiz
. . 2. {pec gheet 1) Mo, Hegt No. Lot Ne. Haterisl Becajyed® weided fiptue
1) 83071-661784-2 8215 23324 s7018 . 12783 S
A ) S0P72-254381 72624 92978222143  RI018 7/8% 12782 '5
. S0P72-254381 22468 93380122143  E7012 /01 12762
. S0P72-254381 22468 93344122143 87018 1781 12/82
v B0P72-254381 22468 9338C122143  K7018 1781 12752
. 80P72-254381 43878 9298C22214) 57018 1781 12/82
: 254314 658C253 - £7056 about 79 12/82
" 340107 921210 g6 8/83 -
(Transf. Req.)
. o0 - 920780 g1018 8/83 -
iTrap=z? . deg.)
0 82P74-324885  97279C - 27018 2/82 -
2 J9P89-254352  6435Ss 026886 §7018 1781 -
2 SOK7C-607876  AJIL245 0268222 g7018 /82 - y
3 14, 27 S1PN1-18660 2743 . £708) 11781 12/82 (‘lou caR on <
(item 14)
Snb
4l

‘Date m=tecrial lnspection report approved.
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3.0 APTECH ENGINEERING REPORT
3.1 Introduction

TVA, through its contractor Aptech Engineecing Services
Inc. (APTECH), has performed a review of welding an. subsequent
presecrvice and inservice ingpection activities at “Yruwng Fercy
Nuclear Plant fo.' the purpese of determining the suitability for
continuing sersice of weids ~urcently inglalled at Browns Ferry.
The basis for this determina’ion is derived from historical records
and activities related to the production of qualily welds (via an
appropriate welding and inspection program) and historical
performance of welds during the operating phase of the plant. This
review is an adjunct to other TVA activities focused on weld quality
determinalion, weld reingpection, and welding program assessment,

probiem jdentification and resolution.

3.2 Summacy
The results of this review are positive and indicate suitability for
service of BFN welds. .lowever, two welds identified by the report

required further investigatica to close out these items.

Weld RCRD-3-43 was identified in Section 2.4 of the report as
"...containing a relevant indication not closed out....” This weld
has been evaluated by a TVA American Society of Nondestructive
Testing (ASNT) Level 11l inspector. The results are that the
indication designated as near in the criginal report is in fact
"geometric” in nature, caused by the weld crown, and therefore
nonrelevant. This weld was = ~epted with no fucther invest igation

required.

DNE4 - 0661N
1 11/6/87




3,

3

Weld DRWC- 1-2 was reported on a Licensee Event Report (LER) as
having a linear indication with no cause given. The report

did not identify if the weld indication was secrvice induced or was
an initial 'quality of weld' problem. The LER covering the
indication 'as issued in 1980. The Ultrasonic (UT) examinations for
Cycle 0 of this weld (performed in 1973) indicates the weld was
accepted and the linear indication was not identified. Therefore,
WP determined that this indication is service related and not a

result of initial constcuction.

Recommendations

APTECH recommends additional inspections be performed on supports

within the ISI program during the next wnspection interval.

APTECH also recommends fhat supports and hangers within the ISI
program be examined for such attributes as configuration and missing
welds. This would bring TVA's 1SI program more in line with the
program existing at other plants. This ingpection should be
performed by augmenting the existing TSI procedures to facilitate

detection of configuration defects as well as service indured damage.
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ABSTRACT

The quality of piping and support welds at Browns Ferry
Nuclear Plant was evaluated by a review of relevant records.
The welding and quality programs were evaluated by an audit
performed by Bechtel Power Corporation. The rate of
relevant inspection indications in the preservice and first
five cycles of inservice inspection were reviewed and a
projection was made as to the indication rates for those
welds not yet inspected under the inservice inspection
program. Licensee Event Reports were reviewed to determine
if any were related to welding. Based on these reviews,
there jis no indication that piping welds are unfit for
service. Additional inspection may be required to provide
the same assurance for support welds.
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1.0 INTRODUCYTION

As a result of employee concerns regarding the quality of
the welding program at Tennessee Valley Authority's Watts
Bar Nuclear Plant, the quality of welds made by TVA at
other plants within the TVA system also came into question.
Aptech Engineering Services, Inc. (APTECH) was asked by TVA
+o review the quality of velds made at the Sequoyah Nuclear
plant in suppert of their effort to restart that plant. A
report was prepared in January 1986 and the results were
presented to the Nuclear Regulatory Commission (NRC). The
scope of that project was subsequently extended to include
Browns Ferry Nuclear Plant. This repurt covers the
activities specifically related to the Browns Ferry Nuclear
Plant. puring the first phase of this project, a program
plan was developed O evaluate the quality of welds based
upon a three-pronged approach. That approach is illustrated
in Figure 1-1 and is described below.

The first aspect of this evaluation is a ~eview of the
overall welding and gquality assurance (QA) program at Browns
Ferry. This review was performed DY Bechtel Power
Corporation, which audited the welding programs cf both the
office of Construction and Nuclear Operations. The two
remaining paths in Figure 1l-1 were evaluated by APTECH under
the scope of this project and are reported herein.

The second step in determining the quality of the welds 1s
to evaluate the preservice and inservice inspection (PSI and
ISI) results. As the inspection techniques and personnel
involved in the PSI and ISI programs are typically different
than those employed during construction (especially for
iping) these inspections represent an independent measure
¢ the quality of the welds. If the weld quality was pocor,
.« would be anticipated that the inspection results would
.ndicate an abnormally high indicacion rate.



The final step in validating the quality of the welds is to
review the successful operating experience of the three
Browns Ferry units. As 2ach of the three units has
experienced more than 45,000 hours of operation, any
initially defective welds should have already been screened
out by the "infant mortality" period associated with the
initial operation of any component. Review of Licensee
Event Reports (LER's) would show whether there has been any
failures due to poor initial quality of the welds.

The lower half of Figure 1-1 illustrates the process that
would be followed after the three separate reviews have been
completed and the overall quality of the welds has been
determined. If the results of those three reviews shows
that the quality of welds is good, then no additional work
is required. However, if these rev.ews indicate that the
welds may not be satisfactory for their intended service,
then several options still exist, including augmenting the
existing ISI program and determining the consequence of
failure of specific components.

The scope of this review was limited to two typss of welds:
piping welds and structurally significant or safety related
structural welds, such as component supports and piping
hangers. The basis for this delineation is that piping and
structural welds are built to different procedures and
acceptance criteria and therefore represent different
populations that could have djfferent measures of weld
quality. A third populaticn could be defined which falls
somewhere between the other two categories: integr-l
attachments. The welds on integral attachments resemble
structural welds, but as the weld is made to the pressure
coundary, fabrication procedures and inspection criter.a are
more rigorous than for typical structural welds. Structural
welds made to the American Welding Society standard AWS=-D1.1
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require only visual examination, while integral attachments
are usually inspected with penetrant or magnetic particle
and may be inspected ultrasonically, which is usually
limited to pressure boundary velds. It is the-efore likely
that indication rates on integral attachments will be higher
than either of the other two populations. Although the
intent of this project is to establish the quality of welds
made by TVA, indication rates for welds made by other
fabricators were also reviewed for comparison.

Ssection 2 of this report describes the scope of the PSI and
1S1 programs, reviews the inspection records obtained from
those programs and presents the rate of indications det - _ted
to date. The operating experience and any relevant licensee
event reports are reviewed in Section 3. The results and
conclusions of this review are summarized in Section 4.
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2.0 REVIEW OF PRESERVICE AND INSERVICE INSPECTION RESULTS

The best way to measure the quality of welds at Browns Ferry
Nuclear Plant, short of inspecting 100% of the welds, which
may be impossible to do because of problems of accessibility
is to reinspect the welds using some form of sampling plan
to ensure high confidence in the inspection results. The
preservice and inservice inspections required by Section XI
of the ASME Code represent independent sampling inspections
of the gquality of the welds. The PSI and ISI examinations
are performed by different personnel (in some cases outside
contractors) than those invclved in the fabrication of the
welds, and the techniques and procedures are different,
ensuring an evaluation which is independent of the original
cons“ruction inspections. Thus, the 2?SI and ISI results
will be used as indicators of the quality of welds at Browns
Ferry Nuclear Plant. 1If chronic deficiencies existed in the
welding program at Browns Ferry, it would be expected that
an unusually high number of defective welds would be
detected in the PSI and ISI programs. The rate of
generation of Notices of Indication (NOI's) will be used
here as a measure of weld quality.

2.1 Review of Preservice and Inservice Inspection Programs

Brewns Ferry 1s a relatively old nuclear plant (dates of
commercial operation for the Browns Ferry units are 8/1/74,
3/1/75, and 3/1/77) and regulatory and TVA requirements have
changed over the subsequent years. The inservice inspection
program at Browns Ferry has undergone at least two major
changes over the years tc make it more consistent with the
newer plants. In fact, the first baseline inspection was
performed prior to the use of an ASME Section XI inspection
plan, and is therefore not a true Section XI preservice
inspection. This baseline inspection is still called the
preservice, or cycle zero, inspection, however.
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During the preservice and firat three cycles of inservice
inspection most indications that would be representative of
poor weld quality were handled hy trouble reports. The
trouble report indicated some deficiency in the weld that
had been inspected, however there was no closed loop to
ensure that the deficiency was properly resolved. Prior to
the fourth cycle of inservice inspection the inspection
procedure was changed so that it employed maintenance
reports instead of trouble reports. The maintenance
reports were part of a clcsed loop designed to ensure that
the deficiencies were resolved. The use of notices of
indication was also started at this time, however when
surface conditions would not permit performance of the
examination, some discrepancies were resolved through the
maintenance report rather than the notice of indication.
ODuring the preservice and first three cycles of inservice
inspection the potential therefore existed for an indication
to be detected but never dispositioned. 1In order to ensure
that all indications detected in the early inspections were
adequately dispositioned, all weld quality indications were
investigated for proper closure. Section 2.4 descri! :s the
work performed under this project to ensure that the early
indications were adequately dispositioned.

TVA provided APTECH with a summary of the inspections
performed during the preservice inspection and five cycles
of inservice inspection (the cycle 6 inspection data were
not complete at the time this project was performed). These
data were contained in externally generated controlled
documents ECD-5 and ECD-10 (see the reference list in
Section 5.0 for the controlled documents used in this

project). The summary included all piping welds on systems
larger than four inches i: diameter, pressure vessel welds,
and some support and hanger welds. Because NOI's were not

used during the PSI or first three cycles of ISI, any

it
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discrepancies were simply notad without further description.
Therefcre, if an indication was noted for a given weld,
there was no means of establishing if the indication was due
to poor initial weld quality or due to some other cause
(service related). Starting with Cycle 4, NOI information
is available which allows the determination of the type and
cause of many, but not all of the indications. Because the
scope of this project was limited to fabrication related
defects, indications that were determined to be service
induced, primarily those indicative of intergranular stress
corrosion cracking (IGSCC) were deleted from the data
provided to APTECH. It is likely that some of the
indications included in the database are also service
induced, but unless it can be positively shown to be service
induced, the indication is conservatively assumed to be
fabrication related.

This information was developed into a computer database for
use in a statistical analysis of the indication rates.
Wwelds from the reactor pressure vessel or heat exchangers
were deleted from the computer database as they are outside
the scope of this review of piping and support welds. Those
welds that were deleted specifically include all those with
a system name of RPV (reactor pressure vessel) or RCH
(reactor closure head), or a weld number starting with N
(nozzle), JP (jet puamp), or RHRG (residual heat removal heat
exchangers). Appendix A contains a complete listing of the
data in the computer data base. Each entry represents a

single 1inspection. An analysis of these data will be
summarized in Section 2.2.

In order to perform a statistical analysis of the inspection
results, it is necessary to know the size of the total
population of welds. The total number of welds was assumed
to be the same as the total population in the ISI program
“»nich was determined from Browns Ferry Surveillance
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Instruction SI-4.6.5, (ECD=2) Table 2-1 shows the assumed
values for the ISI population of piping welds and Table 2-2
shows the population of supports. These values are taken
from Tables A and B of SI~-4.6.G for Class 1 and Class 2
piping welds, and from Tables 13.1 through 13.3 of SI-4.6.G
for supports. Note that the numbers in Table 2-2 represent
numbers of supports, not welds. Many supports contain
multiple welds, and the number of welds per component can
not be easily determined from the ISI program plan.

2.2 Summary of Inspection Data

Using computerized sorting technigues, the inspection
database shown in Appendix A was interrogated to establish
the rate of occurrence of welds containing indications. As
the database contained all inspections performed as a part
©of the PSI and ISI programs, the indication rate could be
established for any population that could be identified.
This could include the unit, piping system, inspection
cycle, type of weld, type of NDE performed, or the
fabricator. For piping welds, the fabricator is easily
identified by the first letter of the weld identification
number. The majority of the welds were made by TVA,
although both Dravo and Kellogg provided piping systenms
containing shop welds. These are identified by the letters
DS (for Dravo) or K (for Kellogg) at the start of the weld
number. The primary population of interest is field welds
fabricated by TVA. For comparison P Irposes, the populations
associated with each fabricator were evaluated. The means
of establishing the fabricator for each weld are described
in the beginning of Appendix A. '

Table 2-3 summarizes the results of the evaluation of
inspection results for piping welds. The inspection results
for supports are summarized in Table 2-4. Because many
welds were inspected more than once over the years, each
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unigque weld inspected was only counted once. The number of
NOI's reported includes only those determined not to be
geometric in nature. Relevant NOI's include only those
indications that were considered to be reportable based upon
the relevant acceptance criteria. In most cases, this was
from ultrasonic inspection procedure N-UT-10 (Rev.0 12/9/79)
which uses a 100% distance-amplitude correction (DAC) as the
reporting criterion. In addition, a given weld could have
more than one NOI written against it but 1is only counted
once. All indications were conservatively characterized as
fabrication related.

From the values shown in Table 2-3, it is clear that the
indication rate for TVA piping welds is low and is
consistent with the indication rate for welds fabricated in
the shop by Dravoe. The indication rate for supports in
Table 2-4 is higher. This is due to the anticipated high
indication rate in integral attachments. No indications
were noted in non-integral supports, although a relatively
small number of these hangers were inspected.

2.3 1Indication Rates

The values shown 1in Tables 2-3 and 2-4 represent the
percentage of the number of piping welds and supports
inspected that contained indications. As the inspection did
not cover 100% of the components, there is some statistical
uncertainty as to the rate of indications for the entire
population. In crder to quantify this, the size of the
entire population must be known. From the information in
Tables 2-1 and 2-2, the population size is known for any
given piping system, for all systems in a given unit, or for
all piping in all three units. The size of the populations
assoclated with each fabricator are unknown, and therefore



the actual indication rates can not be determined. The
expected indication rate can only be determined from the
overall population of welds.

Based on a hypergeometric distribution of indications, the
indication rate for the total population of piping welds is
calculated to be 1.4% with greater than 95% confidence. The
indication rate is determined to be 12.8% for integral
attachments and 10.8% for all suppoirts, with greater than
95% confidence. Even the non-integral hangers, which had no
indications during the PSI and ISI programs have an expected
indication rate of 10.0%, due to the low number of
inspections. The reliability (one minus the indication
rate) is lower than the 95% occurrence level/95% confidence
limit that is normally accepted by the NRC for all types of
supports. However, the indication rate for supports is
based on the number of supports, not the number of welds.
The indication rate per weld will be a smaller number.

2.4 Review of Disposition of Indications

As discussed in Section 2.1, the procedures in place for the
preservice and first three cycles of inservice inspection
did not ensure that all indications detected were properly
dispositioned. This does not mean that the indications were
not dispositicned, but seans that no record was made of any
rerair or other action on the original trouble report.
Without that record it is very difficult to locate the
actual records related to the disposition of the indication.

In this project, it was noted that many welds were inspected
more than once, and often after an indication was noted, a
re-examination was performed during the same inspection
cycle. 1If the subsegquent re-inspection was satisfactory, it
could be assumed that the indication was adequately
dispositioned. This assumption was extrapolated such that
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if a weld was inspected during a later cycle with the same
inspection technigque and no indication was noted, it was
assumed that the indication had been properly closed out.

Based on this assumption, only three welds containing
relevant indications were identified as not being closed out
by subsequent reinspection. These are welds RCRD=-3-43,
RCRD-1-47, and DSHS-3-9, all of which are from Unit 3,
inspection cycle 2. weld RCRD=3-47 had ar ultrasonic
indication equal to the threshold for reporting and 1is
therefore technically acceptable (the procedure states that
an "indication exceeding 100% of the primary reference
distance amplitude curve shall be evaluated", but the
indication is reported as 100% DAC). The indication
reported for weld DSHS-3-9 is weld spatter located 4-9
inches away from the weld, which is outside the area of
examination and will not affect the integrity of the weld.
Thus, the only weld containing a relevant indication not
closed out by reinspection is weld RCRD-3-43.
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Table 2-1

Summary of Piping Weld Population in ISI Program Plan

Type of Weld *

Class 1 Piping

Unit 1 Unit 2 Unit 3 Total

Recirculation (circ) 72 72 72 216
Recirculation (branch) v & | 11 11 33
Main Steam (c¢irc) 110 107 108 325
Main Steam (branch) 27 27 27 81
Feedwater (circ) 68 67 73 208
Feedwater (branch) 2 2 2 6
Core Spray (circ) 20 20 40
RHR (circ) 50 47 47 144
CRD (circ) 11 11 a2 33
RWCU (circ) 18 15 17 50
RCIC (circ) 4 6 o 14
HPCI (circ) 20 20 18 58
Head Spray (circ) 27 25 250w o X
Total 1285
Class 2 Piping

Main Steam (circ) 58 58 58 174
Main Steam (branch) 1 1 1 3
RHR (circ) 162 162 162 486
CCW (circ) 8 8 8 24
HPCI (cire) 16 20 20 56
RCIC (circe) 8 8 8 24
Core Spray (circ) 12 12 12 36
Auxilary Steam (circ) 41 40 35 116
Total 919

Total Class 1 and 2 Pipirg Welds 2204

* circ = circumferential weld, branch = tee branch weld
** This system has been removed
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Table 2-2
Summary of Support population in ISI Program Plan#

Type of SupROIt ynit 1 Unit 2 Uit 2 Total
Class 1
RHR - 17/24 7/13 24/37
RWC - 2/2 2/2 4/4
R - 31/33 35/35 66/¢8
FW 32/32 32/32 32/32 96/96
MS 34/34 34/34 34/34 102/102
HPCI 3/3 3/3 3/3 9/9
cs - 6/10 6/10 12/20
Total 313/336
Class 2
RHR 91/135 98/119 86/124 275/378
MS 17/43 17/41 16/41 50/125
CCW 0/1 0/2 0/2 0/5
CDR 6/37 4/36 6/31 16/104
(03 14/38 20/30 16/48 50/116
HPCI 22/43 20/44 20/50 62/137
RCIC 8/26 11/23 11/27 30/76

Total 483/941

Total Class 1 and Class 2 Supports 796/1277

+ The values in the table represent the number of integral
attachments/number of total supports. For example, the value
listed as 17/24 indicates that there are 17 integral attachments
and 7 non-integra. langers, for a total of 24 supports.




Table 2-3
percentage of Piping Welds lnspected Containing Indications

System Number of No. of No. of Relevant
Name  Fabricator Inspections Welds  NOI's _NOL'S

Aux Steam (AS)

TVA 2 2
Dravo 8
TOTAL 10 7

Closed Cooling water (CCW)
TVA 3 2 0 0

Control Rod Drive (CRD)
TVA 377 210 13 4 (1.9%)

Core Spray (CS)

TVA 405 107 24 3 (2.8%)
Dravo 240 46 13 2 (4.3%)
TOTAL 645 153 37 5 (3.3%)

Feedwater (FW)

™A 252 102 18 0
Fellogg 277 105 29
TOTAL 529 207 47

High Pressure Coolant Injection (HPCI)
TVA 152 67 ? 1 (1.5%)

Head Spray (HS)

TVA 89 38 3 0
Dravo 89 38 1 1 (2.6%)
TOTAL 178 76 4 | {(1.3%)
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Table 2-3 (continued)
percentage of Piping Welds Inspected Containing Indications

System Number of No. of No. of Relevant
Name _ Fabricator Jlnspections Welds  NOI's __NOI's

Main Steam (MS)

TVA 266 113 29 0

Dravo p ¥ | 9 0 0

Kellogg 709 306 27 0

TOTAL 986 428 56 0
Recirculation (R)

TVA 598 200 38 2 (1

Kellogg 538 166 37 1 (0.

TOTAL 1136 366 78 3 (0
Reactor Core Isolation Cooling (RCIC)

TVA 42 20 3 0
r.-‘dual Heat Removal (RHR)

TVA 308 146 1) 4 (2

Dravo 143 47 i 0

TOTAL 451 193 22 4 (2
Reactor Water Cleanup (RWC)

TVA 181 46 7 2 (4

Dravo 169 37 4 0

TCTAL 350 83 % 4 2 (2
all systems

TVA 2675 1048 151 16 (3

Dravo 660 179 29 3 (1

Kelloag 1524 577 33 1 (0

TOTAL 4859 1804 273 20 (1

.0%)

6%)

.8%)

.7%)

.0%)

.3%)

.4%)

.5%)

-

.2%)
+3%)
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Table 2-4
Percentage of Supports Inspected Containing Indications
Support Number of No. of No. of Relevant
Lype Inspections Welds NOI's __NOL's
Integral Attachments 184 144 18 12 (8.3%) %
Hangers 28 28 0 0
Total Supports 212 172 18 12 (7.0%)

S~




3.0 REVIEW OF OPERATIONAL EXPERIENCE

As discussed 1in section 1, the three units at Browns Ferry
have compiled a significant amount of operating time. This

amount of service should be enough to identify any piping
ient quality for their intended

once a plant is in operation, any failures would
be reported to the Nuclear Regulatory Commission (NRC) as
Licensee Event Reports (LER's). The LER's from Browns Ferry

were reviewed looking for any events related to welds or
(ECD=6) 7ne results of that review are summarized

welds which are not of suffic

service.

welding.
pelow.

Browns Ferry Unit 1 went into commercial operation
August 1, 1974 and has compiled 56,521 reactor critical
puring this period, seven LER's related
to welding were issued. Three of these events were related
to fatigue cracks and two were related to IGSCC. Both of
these types of indications are service induced and do not

pear any indication of the initial quality of the welds.
r indications detected, and no

nours of operation.

The final two events are linea
As these indications can not be ruled out

they must be considered to be
one of these

cause was given.
as being fabrication related,
related to the initial quality of the weld.

two indicat.ons Wwas considered acceptable by a later

addendum of the ASME Code.

2 went into commercial operation March 1,

Browns Ferry Unit
Five weld

has compiled 55,860 hours of operation.

1975 and
Two are fatigue

related LER's have been f.led with the NRC.
intergranular stress corrosion cracking
is likely IGSCC, as the indication was
was

cracks and two are
(16SCC). The fifth
induction heat stress improvement (IHSI) and
No LER's related to the

noted after
repaired with 2 weld overlay.

initial gquality of the welds have been issued for this unit.
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Browns Ferry Unit 3 went into operation March 1, 1977 and
has compiled 45,307 hours of operation. Nine LER's related
to welding have been issued for Unit 3. Three of these
appear to be IGSCC, one is likely a fatigue failure on a
motor mount and the other five are likely service induced
failures on small instrument lines which are outside the
scope of this review. Therefore no LER's related to the
initial quality of welding on safety related or structurally
significant welds were issued for this unit. All of the
LER's for Browns Ferry Units 1, 2, and 1 ave summarized 1in
Table 3-1,



LER No. Docket Unit

80~-004

81-037

82-020

82-056

2-099

Summary ©

259

259

259

259

260

260

260

260
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Table 3-1

¢ Licensee Event Reports Related to Welding

=]

(=]

comments

Linear indication in weld DRWC-1=-2, no
cause given

Indication on vessel side of primary
containment isolation valve

Fatigue crack in 0.75 inch test connection
in RWCS

cracked weld in 1.0 inch switch line on
jet pump riser (fatigue crack)

Fatigue crack in weld in 0.5 inch samples
line on core spray systenm

1GSCC in Weld KR-1-37

1GSCC in welds DCS-1-7 and DSRWC=1-3

Fatigue crack in 1.0 inch instrument line

cracks in welds KR-2-36 and KR-2-14 appear
to be fatigue - analysis recguested

I1G6SCC in weld DSHS=3-2

1GSCC in recirc piping, cleanup piping and
set pump instrumentation nozzles

Through-wall crack in riser - post IHSI



LER No. Docket
78=019 296
19«019 296
81-064 296
83-059 296
84~005 296
84-006 296
85-008% 296
85-009 296
85=016 296

Unit

L=

[
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Table 3-1 (continued)

comments

Broken weld on 1.0 inch instrument sensing
line on jet pump riser - design evaluation
required

Suspected IGSCC in weld DCS-3-18

Weld on gas divider broke - no cause given

Suspected IGSCC in Weld DSHS-3-2

Linear indicatior in reactor water cleanup
system weld after IHSI treatment

Cracked welds in jet pump instrumentation
nozzles

Cracked weld on 0.75 inch test connection
line

Cracked weld on pump motor surge ring

Pinhole leak in diesel generator fuel
line/filter weld



4.0 SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

The welding and quality programs at Browns Ferry Nuclear
plant were evaluated by 2a gquality audit performed by Bechtel
power Corporation. No significant problems related to weld
quality were found in that audit, although several
recommencat’ ns for improvement were provided, as well as
recommendations required to evaluate the impact of the audit
findings.

~he results of the preservice and inservice inspections
«srouqh five cycles have peen reviewed to aid in the
determination of the gquality of the niping a.d structurally
significan welds at Browns Ferry Nuclear Plant. That
review showed that pipind velds made by TVA had similar
i usication rates as shop velds made by other fabricators and
the welds meet a 55% reliability/95% confidence limit. This
means that the welds made by TVA at Browns Ferry are
c.sparrule to industry scandards in quality. The indication
.4t for all types of supports, especially integrally valded
aiLt.chments exceeds the industry standard acceptance level
of 95% reliability with ¢5% confidence.

pased upon the program flow chart shown in Figure 1-1 and
the position taken by the NRC on tne question of the gual.ty
of welds at Segquoyah we conclude that no addjitional
inspecticn is required at this time to ensure confidence in
the qual.ty of piping welds, put additional inspection may
be reguired =n provide the confidence level required for

suppor-.s. s rei .smection should be performed in
conjunct .Lh e ,‘sting ISI program because the
indic ati . .8 is not significantly jreater
than thv . .n the industry and because the
plant has 40 hours of operation without any

demonstratec ws.. vy induced problems. These facts



ustify the continued operation until the welds are
ceinspected over the next inspection interval.

An additional recommendation, which is bused on a review of
inspection procedures at TVA and on experience gained from
other plants, is that supports and hangers should be
examined for such attributes as configuration and miseing
~elds. This reinspection should be performed in conjunction
with the existing ISI program by augmenting the existing
procedures to facilitate detection of configuration defects
as well as service induced damage. Once configuration has
been verified for a given component, that arpect can be

deleted from the ISI program plan for future inspections of
that component,

In order to ensure the proper disposition of the indication
on weld RCRD-3-43 during cycle 2, this weld should b=z
reinspected or a further search »f the records should be
made to verify that the indication was properly closeu out.
If reinspection is selected as the corrective actior, *the
reinspection should be performed under the ongoing ISI
program, as is the case with the configuration examination

of supports and inteqral attachments.




5.0 EXTERNALLY GENERATED CONTROLLED DOCUMENTS USED

ECD-2 sirveillance Instuctions SI 4.6.G (date of latest
revision 02/08/85).

ECD-5 Browns Ferry Nuclear Plant Weld Data Summary (dated
09/09/86) .

ECD-6 Licensee Event Report Batch Search (dated 03/13/86).

ECD-10 Browns Ferry Nuclear Power Plant NDE Inspection
Data, Unit 2 (dated 12/12/86).
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KEY TO SYSTEM ABBREVIATIONS USED IN DATABASE

RHR
RWC

AUXILIARY CTEAM

CLOSED COOLING WATER

CONTROL ROD DRIVE

CORE SPRAY

FEEDWATEFR

HIGH PRESSURE COOLANT INJFCTION
HEAD SPRAY

MAIN STEAM

RECIRCULATION

REACTOR CORE ISOLATION COOLING
RESIDUAL HEAT REMOVAL

REACTOR WATER CLEANUP

KEY TO NDE ABBREVIATIONS USED IN DATABASE

UTO

7y
UT45

ULTRASONIC 0 DEGREE WAVE
ULTRASONIC 45 DEGREE WAVE
VISUAL TESTING

PENETRANT TEETING
RADIOGRAPHY




KEY TO DETERMINING FABRICATOR FROM WELD NUMBER ’

Weld number Fabricator
CRDxxx TVA
Dxxx (except DSxxx) TVA
DS xxx Dravo
FWXxxx TVA
GxXXX TVA
HPCIxxx TVA
KXxy Kellogg
MX-TEE TVA
RCICxxXx TVA
RCRDxxx TVA
RWCUxxx TVA
TxxXx% TVA
3=RHR=xXxXXx TVA

XXx implies any combination of letters and numbers




BROWNS FERR
INSPECTION R

UNIT 1

WELD NO

GFwW-1-1
GFW-1-1
GFW-1-1
KFwW-1-1
KEwW-1-1
KFW-1-1
GFwW-1-2
GFw-1-2
GFW-1-2
GFw-1-3
GFw-1-3
GFW-1-3
GFwW-1-4
GFwW-1-4
GFw-1-4
KFw-1-5
KFwW-1-5
KFwW-1-5
GFW-1-5
GFw-1-§
GFW-1-5
KEW-1-7
KFEwW-1-7
KEw-1-7
KFwW-1-8
KFEw-1-8
KFW-1-8
GFW-1-6€
GFwW-1-86

CYCLE ©
NDE

0TO
UT45
0T70
uTo
0T45
uT70
UTO
UT4S
0T70
UTO
UT45
uT70
UTo
0T45
uT70
uTo
UT45
uT70
0TO
UT45
UT70
0TO
UT45
uT70
0TO
UT45
UT70
uTo
UT45
0T70
uTo
0T45
uT70
UTO
0T45
UT70
uTo
UT45
0T70
UTO
UT45
07?70
0To
UT45
uT70
uTo
UT45
UT70
uTo
UT45

Yy NUCLEAR PLANT
ESULTS

SYSTEM: FW
INDICATIONS

Page |
07 /02 /87



BROWNS FERRY NUCLEAR PLANT
INSPECTION RESULTS

UNIT 1

WELD NO.

GFW-1-8

KFW-1-13
KFW-1-13
KFW-1-13
GFW-1-9

GFW-1-9

GFw-1-9

GFW-1-10
GFW-1-10
GFW-1-10
KFW-1-14
KFwW-1-14
KFW-1-14
KFW-1-15
KFW-1-15
KFW-1-15
GFW-1-11
GFW-1-11
GFW-1-11
GFwW-1-12
GF¥-1-12
GFwW-1-12
GFW-1-13
GFW-1-13
GFW-1-13
KFW-1-16
KFwW-1-16
KFw-1-16
KFW-1-17
KFW-1-17
KFW-1-17
GFwW-1-14
GFW-1-14
GFW-1-14
GFW-1-15
GFw-1-15
GFW-1-15
KFwW-1-32
KFW-1-32
KFW-1-32
KFW-1-33
KFW-1-33
KFW-1-33
GFW-1-28
GFW-1-28
GFW-1-28
KFW-1-39
KFW-1-39
KFW-1-39
GFW-1-186

CYCLE O
NDE

0uT?70
0ToO
UT45
uT70
uTo
UT45
UT70
UTO
UT45
UT70
UTo
UT45
uT70
UTo
UT45
uT70
70
UT45
uT70
UTO
UT45
UT70
JTO
UT45
UT70
0To
UT45
UT70
uTo
UT45
UT70
UTO
UT45
UT70
UTo
UT45
UT70
uTo
UT45
UT70
uTo
UT45
UT70
UTo
UT45
UT70
0To0
UT45
UT70
UTO

SYSTEM: FW
INDICATIONS




BROWNS FERRY NUCLEAR PLANT

UNIT 1

WELD NO.

GFwW-1-16
GFwW-1-16
KFW-1-18
KFwW-1-18
KFW-1-18
KFW-1-18
KFW-1-189
KFwW-1-18
GFwW-1-17
GFW-1-17
GFW-1-17
KFw-1-3

KFW-1-3

GFwW-1-18
GFW-1-1°
KFw-1-21
KFW-1-21
GFwW-1-18
GFwW-1-19
GFW-1-20
GFwW-1-20
GFwW-1-21
GFW-1-21
KFW-1-23
KFW-1-23
GFW-1-22
GFW-1-22
KFw-1-24
KFwW-1-24
KFw-1-25
KFW-1-25
KFw-1-28
KFw-1-2¢6
GFW-1-23
GFW-1-23
GFW-1-24
GFW-1-24
GFW-1-32
GFW-1-32
KFw-1-38
KFw-1-38
GFW-1-33
GFW-1-33
KFW-1-36
KFW-1-36
KFW-1-37
KFW-1-37
GFW-1-34
GFwW-1-34
KFW-1-27

INSPECTION RESULTS

CYCLE ©
NDE

UT45
UT70
UTo
UT45
UT70
UTO
UT45
UT70
0To
UT45
UT70
uTO
UT45
UTo
UT45
UTO
UT45
UTo
UT45
uTO
UT45
UTO
UT45

SYSTEM: FW
INDICATIONS

Page 3
07 702 /87



BROWN®

ONIT 1

WELD NO

KFw-1-27
KFWw-1-28
KFW-1-28
KFW-1-29
KFW-1-29
GFW-1-29
GFW-1-29
GFW-1-30
GFW-1-30
KFW-1-34
KFW-1-34
KFW-1-35
KFW-1-3%
GFW-1-31
GFW-1-31
KFW-1-30
KFwW-1-30
GFW-1-35
GFW-1-35
KFW-1-31
KFWw-1-31
GFW-1-26
GFW-1-26
GFW-1-27

P ] . ~
GOW= =g

NO. OF INSPE

CYCLE O
NDE

0T45%

UTo

UT45

UTo

UT45

UTo

UT4%

uTo

UT45

UTo

UT45

UTO

UT45

UTo

UT45

UTo

UT45

UTo

UT45

TO

UT45

UTo

UT45

UTO

UT45

CTIONS: 178

FERRY NUCLEAR PLANT
INSPECTION RESULTS

SYSTEM:

FwW

INDICATIONS

Fage 4
07 702 /87

ha



BROWNS FERRY NUCLEAR PLANT

INSPECTION RESULTS

UNIT 1
WELD NO

THPCI-1-148
THPC1-1-148
THPCI-1-149
THPCI-1-149
THPCI-1-150
THPCI-1-150

THPCI-1-151A
THPCI-1-151A

THPCI-1-151
THPC1-1-151
THPC1-1-152
THPCI-1-152

THPCI-1-183B
THPCI-1-153B
THPCI-1-153A
THPCI-1-153A

THPCI-1-183
THPCI-1-1583
THPCI-1-154
TEPCI-1-154
THPC1-1-1585
THPCI-1-18%
THPCI-1-156
THPC1-1-1056
TH’C1-1-1587
THPC1-1-187
THPCI-1-158
THPCl-1-1568
THPCI-1-160
THPC1-1-160
THPCI-1-5
THPCI-1-5
THPCI-1-4
THPCI-1-4
TRPCI-1-3
THPC1-1-3
THPCI-1-1
THPCI-1-1

CYCLE ©
NDE

UTO
UT45
uTo
UT45
UToO
UT45
UTO
UT45
JTo
0T45
UTo
UT4S
UTo
UT45
UTo
UT45
UTo
0T45
UTo
UT45
UTo
UT45
UTo
UT45S
0TO
UT4S
UTo
0T45
UTO
UT45
UTo
UT45
070
0T45
0To
UT45
0To
UT4S

NO OF INSPECTIONS 38

SYSTEM: HPCI

INDICATIONS

Page ¢
07702 /8"



BROWNS FERRY NUCLEAR PLANT

UNIT 1
WELD NO
DHS-1-6
OHS - 1.8

DSHS-1-18
DSHS-1-19
DSHS-1-18
DSHS-1-18
DSHS-1-17
DSHS-1-17
DHS-1-5
DHS-1-5
DHE- :-4
DHS-1-4
USHS-1- 16

N

-
wmn
o o
¢ w
[
—
'
-t s g

T
J
==
N
]
'

s bt b

O Dre s OV LWWEB S MUOND

DSHS-1-9
DPS-1-3
DHS-1-3
DSHS-1-8

nnnnn

- S .

' ' ]

INSPECTION RESULTS

CYCLE O©
NDE

UTC
T45
UTO
UT45
0To
UT45
UTo
UT45
uTo
UT4S
uTo
UT45
UTO
UT45
0To
UT45
0TO
UT45
UTo
UT45
uTo
UT4S
UTo
U745

-
0To

UT45
UTO
0T45
010
UT4S
0TO
0T45
UTO
UT4S
UTo
UT45
UTO
UT45
UTo
UT45
UTo
UT45
UTo
UT45
0To
UT45
UuTo
UT45
0TO
UT4S

SYSTEM:

HS

INDICATIONS

Page 6§
07 702 7R7
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BROWNS FERRY NUCLEAR PLANT Page 7

INSPECTION RESULTS i 07 /0% /87
UNIT 1 CYCLE O SYSTEM: HS
WELD NO. NDE INDICAT IONS
DHS- 1-1 UTO
DHS-1-1 UT45

NO. OF INSPECTIONS: 52



BROWNS FERRY NUCLEAK PLANT Fage ¢

INSPECTION KESULTS 07,02 /87
UNIT 1 CYCLE 0 SYSTTM:  CRD
WELD NO NDE INDICAT IONS
RCRD-1- 19 0T0
RCRD-1-19 UT45
RCRD-1-20 UTO
RCRD-1-20 UT45
RCRD-1-21 UTO
RCRD-1-21 UT45
RCRD-1-22 UTO
RCRD-1-22 UT45
RCRD-1-2 UTO
RCRD- 1-23 UT45
RCRD-1-24 UTO
RCRD-1-24 UT45
RCRD-1-25 UTO
RCRD-1-25 UT45
RCRD-1-26 uTo
RCRD-1-26 UT45
RCRD-1-28 UTO
RCRD-1-28 UT45
RCRD-1-29 UTO
BCRD-1-29 UT45
RCRD-1-30 UTo
RCRD-1-30 UT45
RCRD-1-31 TO
RCRD-1-31 UT45
RCRD-1-32 UTo ;
RCRD- 1-32 U745
RCRD-1-33 070
RCRD-1-33 UT45

OF INSPECTIONS 28




BROWNS FERRY NUCLEAR PLANT

WELD NO

pCS-1-13
DCS-1-13
DSCS-1-7
DsCs-1-7
DsCs-1-8
DSCs-1-8
psCe-1-9
DSCS-1-9
DCS-1-14
DCS-1-14
DCS-1-158
DCS-1-18
DSCS-1-10
DsCsS-1-10
DSCS-1-11
DSCS-1-11
DSCs-1-12
DSCS-1-12
DCS-1-18
DC&-1-186
DCs-1-17
pCs-1-17
DSCS -1-13
beCs~1-13
DCS-1-18€
pCE-1-18
DCE- 1-4
DCS-1-4
DSCS-1-1
psCs-1-1
DSCS-1-2
psCs-1-¢

DCE- 1-8
psCs-1-6
DSCE-1-6
DCS-1-9
DCS- 1-9

INSPECTION RESULTS
UNIT 1

CYCLE O
NDE

uTo
UT45
uTo
UT45
UTo
UT45
UTO
UT45
UTO
UT45
0TO
UT45
UTo
UT45
UTo
UT4%
UTo
UT45
UTO
UT4¢
UTo
UT45
UT45
UTo
UT45
0To
UT45
UTO
0T4%
uTo
0T45
UTo
UT45
UTo
UT45
0TO
UT45
uTo
OT45
UTo
UT45
UTo
UT45
uTo
UT45
UTo
UT45
UTO
UT45

NO. OF INSPECTIONS: 50

SYSTEM:

Cs

IND!CATIONS

Page &
07 /0% /37
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BROWNS FERRY NUCLEAR PLANT Fage 1!

INSPECTION RESULTS e 07 7Q¢ /87
UNIT ! CYCLE O SYSTEM: MS

wELD NO NDE INDICATIONS
OMS-1-8 uTo
GMS-1-8 UT45
KMS-1-28 uTo
KMS-1-28 UT45
KMS-1-27 UTo
KMS-1-27 UT45
GMS-1-7 0TO
GMS-1-7 UT45
OMS-1-6 UTO
iMS~-1-6 UT45
KMS-1-24 uTo
KMS-1-24 NT48
KMS-1-21 UTo
KMS-1-21 0T45
KMS-1-2 UTo
KMS-1-22 UT45
KMS-1-23 UTo
KMS-1-23 UT45
KMS-1-18 uTo
KMS-1-18 UT4S
KMS-1-19 UToO
KMS-1-19 UT45
KMS-1-20 UTO
KMS-1-20 0T4S
KME-1-15 UTo
KMS-1-15 UT45
KMS-1-16 UTo
KMS-1-16 UT45
KMS-1-17 0To
KMS-1-17 UT4S
KMS-1-12 UTO
KME-1~12 0T45
KMS-1-13 JTO
KMS-1-13 UT45
KMS-1-14 uTo
KMS-1-14 0T45
KMS-1-9 UTo
KMS-1-9 UT45
KMS-1-10 UTO
KMS-1-10 0T45
iMS-1-11 uTo
KMS-1-11 UT4S
KMS-1-6 uTo
KMS-1-6 0T45
KMS-1-7 UTO
KMS-1-7 UT45
KMS-1-8 UTo
KMS-1-8 UT45
KM&-1-3 UTo
RMS-1-3 UT4E




BROWNS FERRY NUCLEAR PLANT
INSPECTION KESULTS

ONIT 1

WELD NO

KMS-1-4
KMS-1-4
KMS-1-5
KM5-1-5
KMS-1-25
KMS-1-25
KMS-1-2
KMS-1-2
KMS-1-26
KMS-1-26
GMS-1-5
GMS-1-5
GMS-1-4
GMS~-1-3
GM5-1-3
GMS- -2
GMS-1-2
GMS-1-1
GME-1-1
GMS-1-34
GME-1-34
KMS-1-108
KMS-1-108
KMS-1-107
KMS-1-107
GMS-1-23
GMS-1-33
GMS-1-232
KMS-1-104
£-1-104
KMS-1-101
KMS-1-101
KMS-1-102
KMS-1-102
KMS-1-103
KMS-1-103
KMS-1-98
KMS-1-98
KMS-1-99
KMS-1-99
KMS-1-100
KME-1-100
KMS-1-95
KMS-1-95
KMS-1-96
KMS-1-86
KMS-1-97
KME-1-97
KM3-1-92

CYCLE ©
NDE

nTo
UT45
UTO
UT45
UTo
UT4S
uTo
UT45
UTO
UT45
uTo
UT45
UTO
uTO
UT45
UTO
UT45
oTe
UT45
uTo
UT4S
UTo
UT45
uTo
UT45
0TO
0T45
UTo
UT45
UTo
UT45

UT45
uTo
0T45
UTO
UT45
UTo
UT45
UTo
UT45
0To
UT45
UTO
UT45
uTo
UT4S
oTC
UT45
UTo

Page 1)
07 702/8"

SYSTEM: MS
INDICATIONS



BROWNS FERRY NUCLEAR PLANT

ONIT 1

WELD NO.

¥MS5-1-92
“MS-1-93
#M5-1-93
¥MS-1-94
KMS-1-94
KMS-1-89
KMS-1-89
KMS-1-90
£MS5-1-90
EMS-1-91
KMS-1-91
¥MS-1-86
1M5-1-86
KMS-1-87
KMS-1-87
KMS-1-88
KMS-1-88
KMS-1-83
KMS-1-83
KMS-1-84
KMS-1-84
AMS-1-85
KMG-1-85
¥MS-1-15
KMSE-1-15
KMS-1-82
KMS-1-82
KMS-1-106
KMS-1-100
iMS-1-31
GMS-1-31
aMS-1-30
GMS-1-30
KMS-1-81
KMS-1-81
GMS-1-29
GMS-1-29
GMS-1-28
GMS-1-28
aMS-1-27
CMS-1-27

J.“.S'l-x,

GMS-1-17
KMS-1-55
KMS-1-55
KMS-1-54
KMS-1-54
GM3-1-16
GMS-1-16
GMS-1-15

INSPECTION RESULTS

CYCLE O
NDE

UT4S
uTo
UT45
UTO
0T45
UTo
UT45
uTo
UT45
CTO
UT45
uTo
UT45

UT45
UTo
UT4S
UTo
UT45
o710
UT45
uTo
UT45
70
UT45
UTo
UT45
0To
UT45
0TO
UT45%
UTO
UT45
UTo
UT4S
0To
UT4S
0To
UT45
0TO

0T45
UT4S

UTo

UT45

UTo

UT45

UTo

UT4S

SYSTEM:

MS

INDICATIONS

Page (2
07 /CC /787



BROWNS FER

INSPECTIO

UNIT 1 CcYC

WELD NO.

GMS-1-15
GML-1-14
GMS-1-14
KMS-1-40
KMS-1-40

N RESULTS
LE O
NDE

UT45
uTOo
UT45
0To
0T45
uTH
UT45
uTo
UT4%
UTO
UT4s
UTO
UT45
0T0
UT4%
0To
CT45
0To
UT45
UTO
UTLS

UT45%
UTo

RY NUCLEAR PLANT

SYSTEM: MS
INDICATIONS

Page 13
07702 /87



BROWNS FERRY NUCLEAR PLANT Fage 14

UNIT 1

WELD NO

WMS-1-12
\'u\: ' .'*,0
KMS-1-30

GMS-1-11
GMS-1-1
GMS-1-10
GMS-1
GMS-1-9
Glo-1
3i4E-~-1-26
GMS -
KMS-1-80
KMS-1-80
KMS-1-79
KMS-1-79
GMS-1-25
GMS-1-25

KMS-1-78
KMS-i-78
KMS-1-77
KMS-1-77
GMS-1-2¢4
GMS-1-24

¥ ‘:,3

MS-1-¢3

= 9
KMS~1-€5
KMS-1-65
KMS-1-66
KMS-1-66
KMS-1-67

INSPECTION RESULTS

CYCLE O
NDE

UT45
uTo
UT45
UTO
UT45
uTo
UT45
uTo
UT4S
UTO
UT45
UTo
UT45
0To
UT45
uTo
UT45
uTo
UT45
UTo
UT4S
UTo
UT45

UT45
vi
UT45
UToO
UT45
uTo
UT45
UTo
UT4S
uTo
UT4S
uTo
UT45
0TO
UT45
uTo
UT4S
0To
UT4S
UTo

07 /02 /87
SYSTEM: MS
INDICATIONS




BROWNS FERRY NUCLEAR PLANT Page 15

‘ INSPECTION RESULTS 07 /02 /87
UNIT 1 CYCLE © 3YSTEM: MS
WELD NO. NDE INDICATIONS
KMS-1-76 UT45
KMS-1-62 uTo
KMS-1-62 UT45
KMS-1-63 0T0
KMS-1-63 UT45
KMS-1-61 UTO
KMS-1-61 UT45
KMS-1-60 0To
KMS-1-60 UT45
KMS-1-59 UTO
KMS-1-59 UT4S
KMS-1-58 UTO
KMS-1-58 UT45
GMS-1-22 uTO
GMS-1-22 UT45
GMS-1-21 UTO
GMS-1-21 UT45
KMS-1-57 CTO
KMS-1-87 UT45
KMS-1-56 e70
KMS-1-56 UT45
GMS-1-20 0TO
GMs-1-20 UT45
GMS-1-19 UTo
GMS-1-19 0T45
GMS-1-18 0To
GMS-1-18 UT45

NO. OF INSPECTIONS: 277




BROWNS FERRY NUCLEAR PLANT
INSPECTION RESULTS

UNIT 1 CYCLE O

WELD NO.

GR-1-83
GR-1-53
KR-1-45
KR-1-45
GR-1-54
GR-1-54
GR-1-55
GR-1-55
KR-1-46
KR-1-46
KR-1-47
KR-1-47
GR-1-56
GR-1-56
GR-1-517
GR-1-57
KR-1-49
KR-1-49
KR-1-48
KR-1-48
GR-1-58
GR-1-58
GR-1-1
GR-1-2
GR-1-2
GR-1-3
GR-1-3
KR-1-2
KR-1-2
KR-1-55
KR-1-55
GR-1-65
GR-1-65
KR-1-1
KR-1-1
GR-1-4
GR-1-4
KR-1-5
KR-1-%

NDE

UTO
UT45
UTO
UT45
0TO
UT45
UTO
UT45
uTo
UT45
UTo
UT45
UTo
UT45
uTo
UT45
UTo
UT4S
UTO0
UT45
UTO
UT45
UTO
UT45
UTO
UT45
0TO
UT4S
UTO
UT45
0TO
UT4S
0To
UT45
0To
UT45
uTo
UT45
uTo
UT45
UTO
UT4%
UTO

SYSTEM:

INDICATIONS

Fage 16
07 /02 /87

LS



BROWNS FERRY NUCLEAR PLANT Page 17

INSPECTION RESULTS ) 07 /02 787

UNIT 1 CYCLE O SYSTEM: R
WELD NO. NDE INDICAT IONS
KR-1-9 uTO
KR-1-9 UT45
KR-1-10 UTo
KR-1-10 UT4S
GR-1-7 UTO
GR-1-7 UT45
KR-1-4 UTo
KR-1-4 0T45
KR-1-3 UTO
KR-1-3 UT45
GR-1-8 uTo
GR-1-8 UT45
KR-1-12 UTo
KR-1-12 UT45
KR-1-15 UTO
Kk-1-15 0T45
KR-1-14 070
KR-1-14 0T45
GR-1-8 0TO
GR-1-9 UT45
GR-1-1C UTO
GR-1-10 0T45
KR-1-16 0TO
¥F-1-16 UT4%
GR-1-11 0TO
GR-1-11 UT45
KR-1-13 0TO
KR-1-13 UT45
GR-1-12 UTo
GR-1-12 UT45
GR-1-13 oTO
GR-1-13 UT45
KR-1-17 0To
KR-1-17 UT4S
GR-1-14 0TO
GR-1-14 UT45
KR-1-11 uTo
KR-1-11 UT45
GR-1-15 0TO
GR-1-15 UT4%
GR-1-16 0To
GR-1-16 UT4S
KR-1-18 UTO
KR-1-18 UT45
GR-1-17 UTO
GR-1-17 0T45
GR-1-18 7o
GR-1-18 0T45
KF-1-19 UTO

KR-1-19 UT4S



BROWNS FERRY NUCLEAR PLANT

URIT
WELD NO.

Gk-1-19
GR-1-19
GR-1-20
GR-1-20
KR-1-21
KR-1-21
GR-1-21
GR-1-21
KR-1-20
KR-1-20
GR-1-22
GR-1-22
GR-1-23
GR-1-23
KR-1-22
Kk-1-22
GR-1-24
GR-1-24
GR-1-2%
GR-1-25
GR-1-26
GR-1-26
GR-1-59
GR-1-59
KR-1-50
KR-1-50
GR-1-80
GR-1-60
GR-1-61
GR-1-61
KR-1-51
Kk-1-51
Gk-1-62
GR-1-862
GR-1-83
GR-1-63
GR-1-63B
GR-1-63B
KR-1-53
Kk-1-83
GR-1-83A
GR-1-63A
KR-1-52
KR-1-52
GR-1-64
GR-1-64
GR-1-27
GR-1-27
GR-1-28

-~ ~ng
GR-1-28

INSPECTION RESULTS

4
i

CYCLE

0
NDE

0T0
UT45
UTo
UT4S
uTo
UT45
UTo
UT45
0TO
UT4S
uTo
UT45
UTo
UT45
uTo
UT4S
oTo
UT45
UTO
UT45
0TO
UT45
uTO
UT4S
oT
UT4S
uTo
UT4S
uTo
UT45
UTO
UT45
uTo
UT45
UuTO
UT45
uTO
UT45
0TO
UT45S
uTo
UT45
UTO
UT45
UTo
0T45
uTo
UT45
uTo
UT4S

SYSTEM: R
INDICATIONS

Fage !°
07 /02 /87



BROWNS FERRY NUCLEAR PLANT Page 19

INSPECTION RESULTS 07 /02 /87
ONIT 1 CYCLE © SYSTEM: R

WELD NO. NDE INDICATIONS
GR-1-29 UTo
GR-1-29 UT45
KR-1-24 UTO
KR-1-24 UT45
KR-1-54 UTo
KR-1-54 UT45
GR-1-66 0TO
GR-1-66 0T45
KR-1-23 0T0
KR-1-23 UT45
GR-1-30 UTo
GR-1-30 UT45
KR-1-27 UTO
KR-1-27 UT45
KR- 1-28 UTO
KR- 1-28 0T45
KR-1-29 UTO
KR-1-28 0T45
KR-1-30 UTo
KR-1-30 UT45

( GR-1-31 UTo
GR-1-31 UT45
GR-1-32 UTO
GR-1-32 0T45
KR-1-31 0T0
KR-1-21 UT45
KR-1-32 UTO
KR-1-32 UT45
GR-1-33 UTo
GR-1-33 UT4S
KR-1-26 0T0
KR-1-26 UT45
KR-1-25 UTo0
KR-1-25 UT45
GR-1-34 UTO
GR- 1-34 UT45
GR-1-44 0To0
CR-1-44 UT45
GR-1-51 0To0
GR-1-51 0T45
GR-1-52 UTo
GR-1-52 UT4S
KR- 1-42 0TO
KR-1-42 UT45
GR-1-48 070
GR-1-4° UT45
GR-1-49 UTO
GR-1-49 UT45
KR- 1-44 UTO

KR-1-44 0T45




BROWNS FERRY NUCLEAR PLANT Fage 20

INSPECTION RESULTS Q7 /02 /87
UONIT 1 CYCLE O SYSTEM: R

WELD NO NDE INDICATIONS \
GR-1-50 uTo
GR-1-50 UT45
KR-1-41 uTo
KR-1-41 UT45
GR-1-45 UTo
GR-1-45 0T45
GR-1-46 0To
GR-1-46 UT45
KR-1-43 UTo
KR-1-43 UT45
GR-1-47 UTo
GR-1-47 UT45
KR-1-33 UTO
KR-1-33 ur4s
GR-1-41 UToO
GR-1-41 UT45
GR-1-42 UTo
GR-1-42 0T45
KR-1-40 UTO
KR-1-40 0T45
GR-1-43 UTo
GR-1-423 UT4S
KR-1-34 uTo
KR-1-34 0T45
KR-1-3% CTO
KR-1-35 UT45
GR-1-38 0To
GR-1-38 UT4S
GR-1-39 UTo
GR-1-39 UT45
KR-1-39 0TO
KR-1-39 UT45
GR-1-40 0TO
GR-1-40 0T45
KR-1-36 0To
KR-1-36 UT45
GR-1-35 0TO
GR-1-35 0T45
GR-1-36 0TO
GR-1-386 UT4S
KR-1-38 UTO
KR-1-38 0T4S
GR-1-37 UTO
GR-1-37 UT45
KR-1-37 UTo
KR-1-37 UT45

NO. OF INSPECTIONS: 246

ST A e o, SN | Lo g R




BROWNS FERRY NUCLEAR PLANT

INSPECT ION RESULTS

UNIT 1 CYCLE O

WELD NO.

TRCIC-1-5
TRCIC-1-5
TRCIC-1-4
TRCIC-1-4
TRCIC-1-3
TRCIC-1-3
TRCIC-1-3A
TRCIC-1-3A
TRCIC-1-2
TRCIC-1-2

NO

OF INSPECTIONS:

NDE

UTO
UT45
0TO
UT45%
UTO
UT45
UTO
UT45
uTo
UT45

10

SYSTEM: RCIC
INDICATIONS

Page 21
07 /02/8



UNIT 1

WELD NO.

DRHR-1-3
DRHK-1-3
DRHR-1-4
DRHR-1-4
DSRHR-1-1
DSRHR-1-1
DSRHR-1-2
DSRHR-1-2
DRHR-1-5
DRHR-1-5
DRHR-1-6
DRHR-1-6
DSRHR-1-3
DSRHR-1-3
DSRHR-1-4
DSRHR-1-4
DSRHR-1-4A
DSRHR-1-4A
DRHR-1-7
DRHR-1-7
DRHR-1-8
DRHR-1-8
DRHR-1-9
DRHR-1-9
DRHR-1-12
DRHR-1-12
DRHR-1-13
DRHR-1-13
DSRHE-1-5
DSRHR-1-5

DSRHR-1-5A
DSRHR-1-5A

DRHR-1-14
DRHR-1-14
DRHR-1-15
DRHR-1-15
DSRHR-1-6
DSRHR-1-86
DSRHR-1-7
DSRHR-1-7

DSRHR-1-8A
DSRHR-1-8A
DSRHR-1-8B
DSRHR-1-8B

DRHR-1-16
DRHR-1-16
DRHR-1-17
DRHR-1-17
DRHR-1-18
DRKR-1-18

BROWNS FERRY NUCLEAR PLANT
INSPECTION RESULTS

CYCLE O
NDE

uTo
UT4S
UTo
UT45
0To
UT45
UTo
UT45
UToO
UT45
uTo
UT4S
UTO
UT45
UTO
UT45
UTo
UT45
UuTo
UT45
UTO
UT45
0To
UT45
0TO
UT45
UTO
0T45
UTO
UT45
UTo
UT45
0TO
UT4S
uTo
UT45
UTo
UT45
UToO
UT45
0TO
UT4S
UTo
UT45
UTO
UT45
0TO
UT45
uTo
UT45

SYSTEM: RHR
INDICATIONS

Page 22
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BROWNS FERRY NUCLEAR PLANT

INSPECTION KESULTS

UNIT 1
WELD NO

DRHR-1-19
DRHR- 1-189
DSRHR-1-8
DSRHR-1-8
DSRHR-1-9
DSRHR-1-9
DRHR-1-20
DRHER-1-20
DRHR-1-21
DRHR-1-21
DSRER-1-10
DSRHR-1-1C
DSRHR-1-11
DSRHE-1-11
DRHE-1-22
DRHR-1-22
TRHR-1-190
TRHR-1-190
TRHR-1-191
TRER-1-1981
TRHR- (- 194
TRHR-1-194
TRHR-1-454A
TRHR- .-404A
TRHE-1-454D
TRHR-1-454D
TRHE- 1-454E
TRHE- 1-454E
TRER- 1-454F
TRHE- 1-454F
TRHE- 1-454G
TRHE-1-4540G

CYCLE ©
NDE

UTO
UT4S
UTo
UT45
UTO
UT45
UTO
UT4S
UTO
UT45
UToO
UT45
UToO
UT4S
0TO
0T4S
UTo
0T45
uTo
UT45%
uTO
UT45
UTO
0T4S
UTO
0T45
UTO
0T4S
UTO
UT45
UTO
UT4S

NO. OF INSPECTIONS: 82

SYSTEM: RHR

INDICATIONS

Page 23
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BROWNS FERRY NUCLEAR PLANT
INSPECTION RESULTS

UNIT 1

WELD NO

DRWC-1-1B
DRWC-1-1B
DRWC-1-1A
DRWC-1-1A
DRWC-1-1
DRWC-1-1
DSRWC-1-1
DSRWC-1-1
DRWC-1-2
DRWC-1-2
DRWC-1-3
DRWC-1-3

DSRWC-1-1A
DSRWC-1-1A

DSRWC-1-2
DSRWC-1-2
DSRWC-1-3
DSRWC-1-3
DSRWC-1-4
DSRWC-1-4
DSKWC-1-5
DSRWC-1-5
DSRWC-1-8
DSRWC-1-6
DSRWC-1-7
DSRWC-1-7
DRWC-1-4
DRWC-1-4
DRWC-1-4A
DEWC-1-4A
DRWC-1-4E
URWC-1-4E
DRWC-1-59
DRWC-1-59
DSRWC-1-11
DSRWC-1-11
DSRWC-1-10
DSRWC-1-10
DSRWC-1-9
DSRWC- 1-9
DSRWC-1-8
DSRWC-1-8
DRWC-1-61
DRWC-1-61
DRWC-1-60
DRWC-1-60

CYCLE O
NDE

UTOo
UT4S
uTo
UT4S
UTO
UT45
0TO
UT45
uToO
UT45
uTo
UT45
UTo
UT45
0To
UT45
UTo
UT45
UTO
UT45
UTo
UT45
0TO
UT4S
UTo
UT45
UTo
UT45
UTo
UT4S
0To
UT45
0To
UT45
UTo
UT45
UTO
UT45
UTo
UT45
uTo
UT45
UTo
UT45
UTo
0T45

NO. OF INSPECTIONS 46

SYSTEM: RWC
INDICATIONS

Page 24
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BROWNS FERRY NUCLEAR PLANT
INSPECTION RESULTS

CYCLE

o




UNIT 1

WELD NO.

DSCS-1-6
DSCS-1-6
DCS-1-8
DCS-1-8
DCS-1-7
DCS-1-7
DSCS-1-3
DSCS~-1-3
DSCS-1-4
DSCS-1-4
DCS-1-6
DCS-1-6
DCS-1-%
DCS-1-5
DSCS-1-2
)5CS~-1-2
DsCS-1-1
psCs-1-1
DCS-1-4
DCS-1-4
DSCS-1-13
DSCS~-1-13
DCS-1-17
DCS-1-17
DCE-1-16
DCS-1-18
DSCS~-1-12
DSCSs-1-12
DSCS-1-11
DSCS-1-11
DSCS-1-10
DSCS-1-10
DCS~-1-1%
DCS-1-18
DCS-1-14
DCS-1-14
DSCS-1-8
DSCs-1-9
psCs-1-8
psCs-1-8
DSCS-1-7
DSCS-1-7
DCS-1-13
DCS-1-13
DSCS-1-%
DsCS-1-9%

1
NDE

uTo
UT4S
UTo
UT45
UTo
UT45
uTo
UT45
0To
UT45
UTO
UT4S
JTC
UT4S
UTo
UT45
UTo
UT45
UTO
UT45S
T0
UT45
UTo
UT45
UTo
0T45
UTo
UT45
uTo
UT4S
uTo
UT45
0TO
UT45
0TO
UT4S
UTo
UT45
UTo
UT4s
0TO
UT45
UTO
UT45
UTo
UT45

NO. OF INSPECTIONS: 46

BROWNS FERRY NUCLEAR PLANT Fage (€
INSPECTION RESULTS

T /02 /87

SYSTEM: CS

INDICATIONS )




BROWNS FERRY NUCLEAR PLANT

ONIT 1

WELD NO

DCS-1-4
DeCs-1-1
DsCS-1-2
DCS-1-5
DCS-1-6
DsCS-1-3
pSCs-1-4
psCs-1-%
DCS-1-7
DCS-1-8
psCsS-1-6
DCS-1-13
DSCS-1-7
psCs-1-8
psCs-1-9
DCS-1-14
DCS-1-15
sCs-1-10
psCs-1-11
DsCS-1-12
pCS-1-16
DCS-1-17
psCe-1-13
DCS-1-18
DCS-1-9

INSPECTION RESULTS

CYCLE 2
NDE

UT45
UT45
UT45
UT45
UT45
0T45
0T4S
0T45
UT4S
UT45
UT4%
UT45
UT45
0T45
UT4S
UT45
UT45
UT45
0T45
UT45
UT45
0T45
0T45
CT45
UT45

NO. OF INSPECTIONS: 25

SYSTEM:

INDICATIONS

CS

Page 27
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BROWNS FERRY NUCLEAR PLANT Fage 28

INSPECTION RESULTS

UNIT 1 CYCLE 2

WELD NO

KFW-1-26
KFw-1-26
KFwW-1-9

KFW-1-9

KFwW-1-10
KFW-1-10
KFw-1-38
KFwW-1-38
GFW-1-29
GFwW-1-29

NO. OF INSPECTIONS:

NDE

UTo
UT45
UTO
UT45
UTo
UT45
uTo
UT4S
UTO
UT45

10

G7/0g /87
SYSTEN: FW
INDICATIONS



BROWNS FERRY NUCLEAR PLANT

INSPECTION RESULTS

UNIT 1 CYCLE

WELD NO

GMS-1-15
GMS- 1- 15
GMS-1-¢4
GMS-1-24
GMS-1-12
GMS-1-12
KMS-1-30
KMS-1-30
KMS-1-59
KMS-1-59
KMS-1-60
KMS-1-60
KMS-1-36
KMS-1-36

NO OF INSPECTIONS

~
-

NDE

UTo
UT4S
UTo
UT4S
UTO
UT45
UTO
0T45
uTo
UT45
UTo
UT4S
UTO
UT4S

14

SYSTEM:  MS
INDICAY. /NS

Page 09
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BROWNS FERRY NUCLEAR PLANT Fage O

INSPECTION RESULTS 07 /02 /8"
ONIT 1 CYCLE 2 SYSTEM. R

WELD NO. NDE INDICATIONS }
KR-1-24 uTo

KR-1-24 UT45

GR-1-28 UTo

GR-1-28 UT45

GR-1-42 UT45

GR-1-49 UTo

GR-1-49 UT45

GR-1-20 UT45

GR-1-13 UT45

GR-1-43 UT45

GR-1-20 UT45

NO. OF INSPECTIONS 11

-



BROWNS FERRY NUCLEAR PLANT
INSPECTION RESOLTS

UNIT 1 CYCLE 2 SYSTEM: RHF
wELD NO NDE INDICATIONS
DSKHS-1- 14 UTO
DSHS-1-14 UT45%

NO. OF INSPECTIONS: 2

Fage 31
07 /02 787



aROWNS FERKY NUCLEAR PLANT

UNIT 1

WELD NO

KCRD-1-45
RCRD-1-43
RCRD-1-44
RCRD- 1-49
RCRDS-1-1
RCRDS-1-2
RCRDS-1-3
RCRDS-1-3
RCRD-1-49
RCRD-1-48
RCRD-1-47
RCRD-1-46
RCRD-1-45
RCRD-1-44
RCRD-1-43
RCRD-1-48

INSPECTION RESULTS

CYCLE 3
NDE

uTo
UTo
uTo
uTo
0To
uTo
uTo
UT4S
UT4S
UT4s
UT45
UT45
UT4S
0T45
UT45
UT45

NO. OF INSPECTIONS: 16

SYSTEM: CRD
iINOICATIONS

LINEAR IND

LINEAR IND

Page 32
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L

BROWNS FERRY NUCLEAR PLANT Fage 32

WELD NO.

DCS-1-18
DSCS-1-13
DCS-1-17
DCS-1-16
DCS-1-9
DSCS-1-6
DCS-1-7
DSCS-1-§
DCS-1-8
DSCS-1-4
DECS-1-3
DCS-1-6
DCS-1-5
DSCS-1-2
DSCS-1-7
DSCS-1-8
DECS-1-1
DCS-1-4
DCS-1-6
PSCS-1-4
D8Cs-1-9
DCS~-1-14
DCS-1-15
DSCS5-1-10
DSCS-1-11
D8Cs-1-12
DCS-1-8
DCS-1-17
DCS-1-17
DCS-1-16
DCE-1-158
DCS-1-14
DCE-1-5
DCS-1-6
DCS-1-7
DCS-1-8

INSPECTION RESULTS
UNIT 1

CYCLE 3
NDE

UT4S
UT45
0T45
0T45
0T45
UT4S
UT45
UT45
UT45
UT4S
UT45
UT45
UT45
UT45
UT45
UT45
UT45
UT45
UT45
UT4S
0T45
UT45
0T4S
0T45
UT45
UT45
0T45
UT4S
0TO

UTO

UTo

UTo

0TO

0TO

0TO

0T0

NO OF INSPECTIONS. 36

07 702 /787
SYSTEM: CS
INDICATIONS

LINEAR IND



SBROWNS FERRY NUCLEAR PLANT Fage 34

[NSPECTION RESULTS 07 /02/87
UNIT 1 CYCLE 3 SYSTEM: RWC
WELD NO. NDE INDICATIONS
DRWC- 1-1 UT45
DSRWC-1~1 UT45
DRWC-1-2 UT4S GEOMETRY
DRWC- 1-3 UT4S
DSRWC- 1-2 UT45
DSRWC-1-1A UT4S
DSRWC-1-3 UT45
DSRWC-1-4 UT45
DSRWC- -5 UT45
DSRWC-1-6 UT45
DSRWC-1-7 UT45
DRWC-1-4 UT4s
DRWC- 1-\ uTo
DRWC- 1-¢ UTO
DRWC-1-23 UToO
TRWC-1-2 uTo
TRWC-1-2 UT4S
TRWC-1-1 0T0
TRWC-1-1 UT45

NO. OF INSPECTIONS: 19




BROWNS FERRY NUCLEAR PLANT FPage 35

INSEPECTION RESULTS 07 700 /87
UNIT 1 CYCLE 4 SYSTEM: CRD

WELD NO. NDE INDICATIONS
RCRD-1-40 PT

CRD MIX TEE UT45

RCRD-1-3 0TO

RCRD-1-44 UTO

RCRD-1-45 0TO

RCRD-1-3 UT45

CRD MIX TEE UTo

RCRD-1-45 UT45

RCRD- 1-44 UT45

NO. OF INSPECTIONS. 9



RROWNS FERRY NUCLEAR PLANT Fage 2F
INSPECTION RESULTS 07,02 /5"
ONIT CYCLE 4 SYSTEM: CS

WELD NO. NDE INDICAT IONS
UCS-1-17 UTo
DCS-1-18 UTo
DCS-1-15-8 UTO
DSCS-1-10 UTO
DSCS-1-11 UTO
DSCS-1-11-8 UTO
pSCS-1-12 UTO
DSCS-1-12-8 UTO
DCS-1-16 UToO
DCS-1- 18 0TO
DSCS-1~4 0T0
DSCS-1-13-8 UTO
DSCS-1-13 UTo
DCS-1-17-8 UT0
DCS-1-6 UTo
DSCS-1-3 UTO
DSCS-1-5 0T0
DSCS-1-5-8 UTo
DCS-1-7 UTo0
DCS-1-8 UTo
DOS-1-8-S UTo
DSCS-1-6 UTo
DSCS-1-6-8 UT0
DCS-1-9 UTO
DCS~-1-16-5 )
DCS-1- 18-85 UTo
DCS-1-9-8 UTo
LCS-1-15 UT4s
DSCS-1-10 UT45
DSCS-1-16 UT45
pSCS-1-17 UT4s
DCS-1-18 UT45
DSCS-1-12 UT45
0S0S-1-11 UT45
DSCS-1-13 UT45
DCS-1-9 UT45
DSCS-1-6 UT45
DCS- 1 -8 UT4S

CS-1-6 UT45
USCS-1-3 UT4S
DSCS-1-4 UT45
DSCS-1-5 UT45
DCS-1-7 UT45
DCS-1-18 UT45
DCS-1-17 UT45
DSCS-1-13 UT45
DCS-1-7 UT45
pSCsS-1-5 UT45
CS-1-H3 PT
CE-1-R86 PT




BROWNS FERRY NUCLEAR PLANT
INSPECTION RESOULTS

UNIT CYCLE 4 SYSTEM. CS
WELD NO. NDE INDICATIONS
CS-1-Reé PT
CS-1-R1 PT
CS-1-R2 PT
C5-1-R9 PT
DSCS-1-6 UT45

NO OF INSPECTIONS: 5%

Page 37
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BROWNS FERRY NUCLEAR PLANT Page 1¢
INSPECTION RESULTS . 07 /62 /8"

UNIT 1 CYCLE 4 SYSTEM: Fw

WELD NO. NDE INDICATIONS ]

KFW-1-25 UT45

KFw-1-26 UT4S

GFW-1-12 UT45

GFW-1-§ UT45

KFW-1-15 UT45

KFW-1-13 UT45

GFwW-1-26 UT45

KFW-1-3 UT45

KFW-1-24 T45

NU. OF INSPECTIONS: 8




BROWNS FERRY NOUCLEAR PLANT Page 19
INSPECTION RESOLTS - 0T/0z/R7
{ UNIT 1 CYCLE 4 SYSTEM: HPC!
WELD NO NDE INDICAT IONS
THPCI-1-151 UT45
THPCI-1-153B UT4S
THPCI-1-1 UT45
THPC1-1-3 UT45

NO. OF INSPECTIONS: 4




BROWNS FERRY NUCLEAR PLANT Page 40

INSPECTION RESULTS - 07 702 787
UNIT 1 CYCLE 4 SYSTEM: HS

WELD NO NDE INDICATIONS )
HS-1-HS PT

DSHS~1-13 UTo

DSHS-1-12 UTo

DEHS-1-11 UTo

HS~1-H4 PT

HS-1-H6 PT

HS-1-H1 PT

DSHS~-1-13 UT45

DSHS-1-12 UT45

DSHS-1-11 UT45

OF INSPECTIONS 10




e

BROWNS FERRY NUCLEAR PLANT

WELD NO.

GMS-1-8
GMS-1-8
GMS-1-34
GMS-1-34
KMS-1-108
KMS-1-108
KMS-1-108
KMS-1-108
GHS-1-8
GMS-1-34
KMS-1-108
KNS~ 1-108

LER IS

KH- o l'

KMS-1-63
KMS- 1-21
KMS-1-3

KMS-1-104

INSPECTION RESULTS
UNIT 1

CYCLE 4
NDE

UTo
UTO
UTo
0TO
0To
UTO
UTo
UTo
UT45
UT4S
UT45
UT45
PT
PT
UT45
UT4S
UT45
UT45
UT45
0T45
UT45
0TO
UTo
UTe
UTo
UTo
UT4S
UT45
UT45
PT
uTo
uTo
UT45

NC OF INSPECTIONS 33

SYSTEM: MS
INDICATIONS

Fage 41
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BROWNS FERRY NUCLEAR PLANT
INSPECTION RESULTS

UNIT 1 CYCLE

WELD NO

GR-1-50
KR-1-44
KR-1-44
GR-1-50
R-1-H10
GR-1-51
KR-1-42
GR-1-51
GR-1-48
GR-1-45
R-1-883
GR-1-51
KR-1-42
GR-1-48
GR-1-45
k-1-H6

KR-1-55
KR-1-54
R-1B-H1
GR-1-2

KR-1-54
KR-1-5%
KR-1-2

GR-1-2

E-1B-H1
R-1-H7

k- 1-H2

GR-1-7

KR-1-4

GR-1-4

GR-1-30
GR-1-33
R-1-856
R-1-H11
k-1-H3

R-1-881

NO. OF INSPECTIONS:

B
NDE

UTo
UTO
UT45
UT45
PT
UT45
UT4S
UT4S
UT4S
UT4S
PT
UTo
UTO
0TO

PT
PT
PT
PT
PT
PT
PT
PT
PT
PT
PT
PT
PT
PT
PT
PT
PT
PT

43

SYSTEM: R
INDICATIONS

Fage 40
07 /702 /&
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BROWNS FERRY NUCLEAR PLANT
INSPECTION RESOLTS

UNIT 1 CYCLE 4 SYSTEM: RCIC
WELD NO NDE INDICATIONS
TRCIC-1-§ UTo
TRCIC-1-5 UT45

NO. OF INSPECTIONS: 2

Page 43
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BROWNS FERRY NUCLEAR PLANT Fage 44

INSPECTION RESULTS 0% /702 7R"
UNIT 1 CYCLE 4 SYSTEM: RHR
WELD NO NDE INDICATIONS .)
RHR-1-H3 PT
DSFH"-1-8A UT45
DSRHR-1-8A UT4S
DSEHR-1-8A UT45
DRHR-1-16 UT45
DSRHR-1-8 PT
DSRHR-1-8B UT45
DSRHR-1-8B nNT45 SPOT 60% DAC
DRHR-1-16 uTo
TRHR-1-1981 UT45
TRHR-1-454G 0T45
TRER-1-454G UTo
DFdR-1-16 UTO
TRHR-1-454G PT
RrR-1-H? PT
URHR-1-16 UT4S

NC. OF INSPECTIONS 16




BROWNS FERRY NUCLEAR PLANT Page 45

INSPECTION RESULTS 07 70, /BT
ONIT 1 CYCLE 4 gYSTEM  RWC
WELD NO NDE INDICATIONS
TRWC-1-1 UT4S
DRWC-1-3 UT4S
DSRWC-1- 1A UT45
DRWC-1-4 0T4S
DSRWC-1-7 UT4S
DSRWC-1-5 UT45
LSRWC-1-6 0T45
DERWC-1-4 UT4S
DSRWC-1-2 UT45
DRWC-1-1 UT4S
DEWC-1-1 UT4S
ORWC-1-1 UTo
TRWC-1-1 UTO
TRWC-1-2 UTo
DRWC-1-3 UTO
USEWC- 1~ 1A UTo
DSRWC-1-2 UTo
DSRWC-1-3 uTo
DERWC- 1-4 0T0
DSRWC-1-8 oTo
DSRWC-1-6 UTO
DERWC-1-7 uTo
prnC-1-4 0To
DSRWC-1-8 0To0
TRWC-1-3 oTo
TRWC-1-3 UT4S
TEWC-1-2X1 UT4S
TEWC-1-4 0T4S
TRWC-1-2X1 PT
TEW -1-4 PT
DEWC-1-1A uTo
DSRWC-1-9 UT4S
TRWC-1-8 PT

NO OF INSPECTIONS: 33



BROWNS FERRY NUCLEAR PLANT Fage 46

INSPECTION RESULTS 07 /0 787
NNIT 1 CYCLE § SYSTEM: CCW
WELD NO NDE INDICATIONS :}
TCCW-1-1D UT4S

NO OF INSPECTIONS 1




PROWNS FERRY NUCLEAR PLANT

UNIT 1

WELD NO.

TCRD-1-33
TCRD-1-33
TCRD-1-34
TCRD-1-34
TCRD-1-35
TCRD-1-35%
TCRD-1-36
TCRD-1-36
TCRD-1-37
TCRD~1-37
TCRD-1-38
TCRD-1-38
TCRD-1-21
TCRD-1-21
TCRD-1-22
TCRD-1-22
TCRD-1-23
TCRD-1-23
TCRD-1-24
TCRD-1-24
TCRD-1-2¢
TCRD-1-25
TCRD-1-26
TCRD-1-26
TCRD-1-27
TCkD-1-27
TCRD-1-29
TCRD-1-29
TCRD-1-30
TCkD-1-30
TCRD-1-31
TCRD-1-31
TCRD-1-32

TCRD- 1-65
TCRD- 1-65
TCRD- 1-30
RCEDS- 1-3

CRD MIX TEE

RCRD-1-45%
RCFD-1-44
TCRD-1-70
TCRD-1-69
TCRD-1-68

CRD-1-67
TCRD~1-66

TCED-1-66€

TCRD-1-252

2
TCrD-1-28

Lol

T[CKkD-1-9

INSPECTION RESULTS

CYCLE 5
NDE

UTo
UT45
UTo
UT45
0To
UT45
uUTo
UT45
0To
UT45
Ui0
UT45
UTO
0T45
UToO
UT45
uTo
0T45
uTo
UT45
UTo
UT45
UTo
UT45%

Aol
ViV

U145
CTO
0T45
UTo
UT45
UTo
UT4S
UTo
UT45
UTO
UT45
PT
UT45
0TO
UT45
UT45
UTo
UTO
UTO
UTo
UTo
UT45
UTO
UTO
UT45

SYSTEM: CRD
INDICATIONS

Page 47
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BROWNS FERRY NUCLEAR PLANT
INSPECTION RESULTS

ONIT 1

WELD NO

TCRD-1-12
TCRD-1-15
TCRD-1-18
TCRD-1-18
TCRD-1-28
TCRD-1-122
TCRD-1-121
TCRD-1-120
TCRD-1-119
TCRD-1-66
TCRD-1-67
TCRD-1-68
TCKD-1-25A
TCRD-1-69
TCRD-1-70

CYCLE 5
NDE

UT45
UT45
UT45
PT

UT45S
UT45
UT45
UT45
UT45
PT

UT45
UT45
UT45
UT45
UT4S

NO. OF INSPECTIONS: 65

SYSTEM: CRD
INDICATIONS




BROWNS FERRY NUCLEAR PLANT Page 51

INSPECTION RESULTS ; 07 702 /87
UNIT 1 CYCLE 5 SYSTEM: FW
WELD NO. NDE INDICATIONS
KFW-1-34 0T45
GFwW-1-34 UT45
FW-1-SSB1 MT NOI 121 BUILD-UP
FW-1-HJ MT
FW-1-SSB4 MT
FW-1-H3 PT
FW-1-SSB1 vT
FW-1-SSB4 VT
FwW-1-55B1 MT

NO. OF INSPECTIONS: 9



BROWNS FERRY NOUCLEAR PLANT Fage 52

INSPECTION RESULTS )7 /0& /%
UNIT 1 CYCLE S SYSTEM: HPCI
WELD NO NDE INDICATIONS
THPC1-1-152 UT45

NO. OF INSPECTIONS: 1




BROWNS FERRY NUCLEAR PLANT

INSPECTION RESULTS

UNIT 1 CYCLE 5

WELD NO.

DHS-1-5
DSHS-1-16
DSHS-1-15
DHS-1-3
H-109
DSHS-1-1A
DHS-1-%

NO

OF INSPECTIONS:

NDE

UT45
UT45
UT45
UT45
MT

PT

UT45

-

SYSTEM: HS
INDICATIONS

Fage 53
07 /02 /87



BROWNS FERRY NUCLEAR PLANT

INSPECTION RESULTS
UNIT 1

WELD NO.

LSAS-10
DSAS-6
GMS-1-86
KMS-1-104
GMS-1-23
HPASH-1-7
KMS-1-73
KMS-1-43
MSGEH-1-17
MS-1-GB1
MS-1-GB:
MS-1-GAl
MS-1-GAl
MS-1-GD1
MS-1-GD1
MS-1-GC1
MS-1-GC1
M5-1-8SB1
GMS-1-8
DSMS-1-1
DSMS-1-28
DSMS-1-38
MS-1-SSB4
MS-1-HC3
GMS-1-3
GMS-1-3
GMS-1-19
MS-1-55C6
MS-1-88D12
MS-1-55C6
MS-1-88D12
MS-1-SSB1
MS-1-GBl
MS-1-GC1
MS-1-GD1
MS-1-GAl

CYCLE 5§
NDE

NO. OF INSPECTIONS: 36

SYSTEM:

MS

INDICATIONS

NOI 110
CRACKED
NOI 112
CRACKED
NOT 113
CRACKED
NOI 114
CRACKED
NOT 118

NOI 106

NOI 107
NOI 108

WELD
WELD
WELD

WELD
ARC STRIKES

ARC STRIKES

4RC STRIKES
ARC STRIKES

Page 54
07 /0% 787



BROWNS FERRY NUCLEAR PLANT Fage 5§

INSPECTION RESULTS . 07 /0C 787

UNIT 1 CYCLE 5 SYSTEM: R
WELD NO NDE INDICATIONS
KE-1-1 PT
GR-1-63A PT
KR-1-53 PT
KR-1-4 PT
GR-1-7 PT
GR-1-55 UT45
GR-1-51 UT45
GR-1-52 0T45
KR-1-42 UT45
KE-1-3% UT45
KR-1-41 UT45
KR-1-18 UT45
KR-1-13 UT45
GR-1-26 0T45
Gk-1-25 UT45
KR-1-13 UT45
KR-1-3 0TO
KR-1-3 UT45
KR-1-3 0T70
KR-1-23 PT
GR=-1-30 PT
GR-1-60 UT45S
KR-1-18 UTO
Kk-1-15 UT4S
KR-1-15 UT70
KR-1-36 TO
KR-1-24 UT45
GR-1-33 PT
GR-1-8 PT
GR-1-8 UT45
GE-1-57 4
GR-1-56 PT
R-1-885 PT
k- 1-S58 PT
KR-1-26 PT
KR-1-49 PT
GR-1-4 PT
k-35-B MT NOI 120

NO. OF INSPECTIONS: 38



BROWNS FERRY N
INSPECTION RESULTS

UNIT ! CYCLE

WELD NO.

R-17

k-35-B

R-50

H-17

H-158

H-30

k-12

H-112

RHR PUMF
HOUSING "IA”
DSRHR-1-8
TRHR-1-191
RHR-1-R24
DRHR-1-7
TRHR-1-454G
TRHR-1-454G
TRHR-1-369
TRHR-1-372
TRHR-1-175
TRHR-1-120
oRHR-1-3
TRHR-1-339
H-4
TRHR-1-246
TRHR-1-359X
TRHR-1-300
TRHK-1-266
TRHR-1-375
TRHR-1-81
TRHR-1-108
TRHR-1-313
TRHR-1-429
DRHR-1-12
DSRHR-1-9
DSRER-1-8
DERHF-1-4
DRHRk-1-20
H-52
H-109
RHRPH-1-A
HPASH-1-7

NO OF INSPECTIONS:

UCLEAR PLANT

Fage 5%

07 /02 /87
$ SYSTEM: RHR
NDE INDICATIONS




BROWNS FERRY NUCLEAR PLANT

INSPECTION KESULTS

UNIT 1 CYCLE &

WELD NO.

TRWC-1-4
TRWC-1-2X1
DRWC-1-4
TRWC-1-1
TRWC-1-2X1
TRWC-1-4
DSRWC-1-1A
DSRWC- 1-2
DSRWC-1-4
DSRWC-1-3
DSEWC-1-6
DSEWC-1-7
DSRWC-1-5
DRWC-1-1A
DRWC-1-1
FWC-1-He
DRWC-1-61
DSRWC-1- 1AX
TRWC-1-4A
DERWC-1-2X
DERWC -* 3X
DSEWC-1-4X
ORWC-1-1A

rELA s
.—P"J\.'.‘ .;.

NO OF INSPECTIONS:

NDE

PT

PT

UT45
UT45
0T45
UT45
UT45
UT45
UT45
UT45
UT45
UT4%
UT45
0T45
UT45

0T45
0T45
UT45
UT45
UT45
UT45

PT

24

SYSTEM:

RWC

INDICATIONS

NOI 174

CRACK

N7 /02 /787



BROWNS FERRY NUCLEAR PLANT Page 58

INSPECTION RESULTS

UNIT 2 CYCLE O

WELD NO.

FW-1
FW-1
FW-2
FW-2

~ry ¥y Ty 3y
'
e B e le M 6 N &

1 ]

EZEEXEEEXLEE
| B '
@O @

x] 3] *X} '3 T

Fa-9
FW-10
FwW=-10
Fw-11
FW-11
FWw-12
FW-12
FW-13
FW-13
FwW-14
Fw-14
FW-15
FW-15
FW- 16
w- 16
FW=-17
FWw-17
rW-18

FW-18

NO. OF INSPECTIONSE:

NDE

uTo
UT45
uTo
UT45
UTo
UT45
UTO
UT45
UTo
UT45
UTo
UT45
UTo
UT45
UTO
UT45
UTo
UT45
UTO
UT45
UTo
UT45
UTO
UT45
UTO
UT45
uT
UT45
TO
UT45
UTO
UT45%
UToO
UT45
UTo
UT45

36

07 /02/87
SYSTEM. HS
INDICATIONS

GEOMETRY



BROWNS FERRY NUCLEAR PLANT
INSPECTION RESOULTS

UNIT 2 CYCLE O SYSTEM: RCIC

WELD NO. NDE INDICATIONS
TRCIC-2-1 UTo

TRCIC-2-1 UT45 GEOMETRY
TRCIC-2-1A UTo

TRCIC-2-1A UT45 GEOMETRY
TRCIC-2-2 0To

TRCIC-2-2 UT45

TRCIC-2-3 0To

TRCIC-2-3 UT45

TRCIC-2-4 UuTo

TRCIC-2-4 UT45

TRCIC-2-7 uTo

TRCIC-2-7 UT45

NO OF INSPECTIONS: 12

Page 5%
07 /02 /87
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BROWNS FERRY NUCLEAR PLANT
INSPECTION

UNIT 2

¢ 4 3
D 4e po 4t po ps bt ps s OO QD »s
e PO CO D

o S

) ' i | i
T =3 3 ) (D sa s s L
QOO

'

i
oJi s BE IR e  Bo » Jle o)

r
oD

CYCLE

RESULTS
0
NDE

UTO
UT45
uTo
UT45
UTo
UT45
UTo
UT45
0TO
UT45
0To
0UT45
uTo
UT45
UTO
UT45
UTO
UT45
uTo
UT45
UTo
UT45
0ToO
UT45
UTO
0T45
UT45
0TO
UT45
UTo
UT4S
UTO
UT45
UT45
CTO
UT45
UTo
UT45S
UTO
UT45
UTO
UT45
UuTo
UT45
uTo
UT45
UTO
0T45
UTo

SYSTEM:

FW

INDICATIONS

GEOMETRY

GEOMETRY

GEOMETRY

GEOMETRY

GEOMETRY

GEOMETRY
GEOMETRY
GEOMETRY

GEOMETRY
GEOMETRY

GEOMETRY
GEOMETRY
GEOMETRY

SMALL IND <DAC

GEOMETRY

GEOMETRY

Fage GQ

067 /7028

L
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BROWNS FERRY NUCLEAR PLANT

WELD NO.

GFW-2-25
KFW-2-30
KFW-2-30
GFW-2-29
GFW-2-29
KFW-2-29
KFw-2-29
KFW-2-28
KFw-2-28
KFW-2-27
KFW-2-27
GFW-2-32
GFW-2-32
KFw-2-38
KFW-2-38
GFwW-2-24

Gew-2-24

(R oS IR SR oS B o)
LANES s 3 )

D LVWws a0 om

it
"
¥
'
TO B D RO DY 1Y 0O PO PO O

KEWN- ¢

QAOcC
1571 vy ey oty
'
YN
&

' ] L 1 ' '

INSPECTION RESULTS
UNIT 2

CYCLE 0
NDE

0T48
UT45

UT45
uTo
UT4S8
UTo
UT45
UTO
UT45
UTo

SYSTEM:

Fage 61
07 702 /87

Fw

INDICATIONS

GEOMETRY

GEOMETRY
GEOMETRY
GEOMETRY

GEOMETRY
GEOMETRY
GEOMETRY
GEOMETRY
GEOMETRY
GEOMETRY
GEOMETRY
GEOMETRY
GEOMETRY
GEOMETRY
GEOMETRY
GEOMETRY

SMALL POROSITY <DAC

SPOT IND

<DAC

SMALL IND < DAC
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BROWNS FERRY NUCLEAR PLANT Fage €C

INSPECTION RESULTS 07 /02 /87

UNIT 2 CYCLE O SYSTEM: FW
WELD NO NDE INDICATIONS
KFW-2-1 UT45 GEOMETRY
KFw-2-3 UTo
KFw-2-3 UT45 GEOMETRY
KFW-2-36 uT
KFW-2-36 UT45
GFW-2-34 UTo
GFW-2-34 UT45
GFW-2-30 UTo
GFW-2-30 UT45
KFwW-2-34 UToO
KFW-2-34 UT45
KFW-2-35 uTo
KFW-2-35 UT45 SUCKBACK <DAC
GFW-2-31 0TO
GFW-2-31 UT45% GEOMETRY
GFW-2-28 UTO
GFW-2-28 UT45 GEOMETRY
KFW-2-33 0To
KFW-2-33 UT45 GECMETRY
KFW-2-32 UTO
KFW-2-32 UT45 GEOMETRY
GFW-2-27 0TO
GFW-2-27 UT45
GFW-2-11 UTo
GFAW-2-11 UT45 GEOMETRY
KFW-2- 15 UTo
KFW-2-15 UT4S GEOMETRY
KFW-2-14 UTO
KFW-2-14 UT45 GEOMETRY
GFW-2-10 uTo
GFW-2-10 UT45 GEOMETRY
GFW-2-14 uTo
GFW-2-14 UT45
GFW-2-2 oT
GFW-2-2 UT4S
KFW-2-37 UTO
KFW-2-37 UT45 GEOMETRY
GFW-2-5 0TO
GFW-2-5 UT45

NO. OF INSPECTIONS: 139

N




-~

BROWNS FERRY NUCLEAR PLANT Page €3

UNIT
WELD NO

DCE-2-17
DCS-2-17
DCS-2-13
DCE-2-13
DCS-2-18
DCS-2-18
DCS-2-9

DCS-2-9

DSCS-2-6
DsCS-2-6
DCS-2-8

e

DCS-2-8
DCS-2- 16
DCS-2-16
DSCS- 2-¢2
DSCS-2-12
06Cs-2-11
DSCS-2-11
;:vu "IC
DSCS 2-10
u“S 2 14
DCS 2~ 14

DSCs-2-9
Nese. %8
PN "L
e P
Ju\.-)‘é'&
rame o~ o-
JS\;:‘;'
e~ -~ -
L5C8-2-T
iCC.%. 14
Vv T e ad
"‘~C-‘-l"
VYO TE" 4
A o~
A-\':-‘-4
ra~ o~ .
Vedi=¢c~4
remAs -
LOvVOTET
s L]
DSCS-2- 1
rems_ -~
D A
~
J5Cs8-2-2
* - ¢
uvb'z’-'
-~ » &
ubS'L'-
- o~
Lvs'é'b
"o~ -
DCS<2-¢
rems o~
LECS~-2-3
NEMe w™a?
-~ >---
roeme_ - P
Mewvad Tt S
rore -
MuweTae S
~

INSPECTION RESULTS

CYCLE 0
NDE

UTo
UT4S
UTo
UT45
UTO
UT45
UTo
UT45
UTo
UT4S
UTo
UT45
uTo
UT45
uTo
UT45
UTOo
UT45
UTo
UT45
v‘u
UT45
0To
0T45
TO
UT45
UT0
UT45
UTO
UT45
0To
UT45
uTo
UT45S
UTo
UT4S
UTO
UT45
UTo
UT45
uTo
UT4S
UTh
UT45
UTo
UT4S
UT45
UTOo
UT45

07 102 /€7
SYSTEM: CsS
INDICATIONS

GEOMETRY

GEOMETRY
SPOT IND 5% DAC

GEOMETRY
GEOMETRY

GEOMETRY

GEOMETRY
LINEAR IND 32% DAC

GEOMETRY
POROSITY 25% DAC

SPOT IND 20% DAC
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EROWNS FERRY NUCLEAR PLANT

ONIT 2

WELD NO.

FCRD-2-37
KCRD-2-37
RCRD-2-36
RCKD-2-36
FCRD-2-35
RCRD-2-35
FCRD-2-34
RCRD-2-34
RCRD-2-33
FCED-2-33
RCRD-2-32

Faov ~ “n
- - %
\rrb .~ ~ f.

RCRD-2-31
RCRD-2-31
RCRD-2-30
RCRD-2-30
RCRD-2-29
RCRD-2-29
RCRD-2-28
RCRD-2-28
RCERLU-2-&7
RCRD-2-27

v~ T
OVUTLETCV

RCRD-2-26
KCRD-2-2

et~k

r‘ Rle2«2%
SRR [ape

. L .- -~ -
RCRD-2-23
RCKD-2+-23

INSPECTION RESULTS

CYCLE O
NDE

UTO
UT45
UTo

UTo
UT4S
0TO
UT45
UTO
UT45
UTO
UT4S
UTo
UT4S

NC. OF INSPECTIONS: 30

SYSTENM:

Page 65
07 /02 /87

CRD

INDICATIONS

GEOMETRY

GETNETRY
GEOMETRY
GEOMETRY
GEOMETRY



BROWNS FERRY NUCLEAR PLANT Fage A€

INSFECTION RESULTS i U7 /02787
UNIT 2 CYCLE O SYSTEM: RHR
WELD NO. NDE INDICATIONS )
DHE-2-7 PT
DHS-2-7 0TO
DHS-2-7 UT45 GEOMETRY
TRHR-2-479-H 0To
TRHR-2-479-H UT45 GEOMETRY
TRHR-2-479-G UTo
TRHR-2-479-G UT45 GEOMETRY
TRHR-2-479-D 0TO
TRHR-2-478-D UT45 POROSITY 20X DAC
DHS-2-6 UT
CHS-2-6 UT45
DSHS-2-19 UTO
DSHS-2-18 UT45 SPOT & GEOM <DAC
DHS-2-5 UTO
DHS-2-5 UT45 GEOMETRY
DHS-2-4 UTo
DH5-2-4 UT45
DSHS-2-16 UTo
DSHS-2-16 UT45
DSHS-2-13 UTO
DSHE-2-15 UT45
DRHR-2-6 UTO
DRHR-2-6 UT45
DSRER-2-3 0To
DSKRHR-2-3 UT45 P
DSRHR-2-4 UTO
USRHR-2-4 UT45
DSRHR-2-4A UTO
DSRHR-2-4A UT45
DRHR-2-7 uTo
DRHR-2-7 UT4S
DRHR-2-93 UTo
DRHER-2-9 UT45
DRHR-2-8 UTO
DRHR-2-8 UT45
DHS-2-19 0To
DHS-2-19 UT45
DRHR-2- 18 uTO
DRHR-2-18 UT45
DRHR-2-17 UTO
DRHR-2-17 UT45
DRHR-2-18 uTo
DRHR-2- 16 UT45 GEOMETRY
DSRHR-2-7 0TC
DSRHR-2-7 UT45
LSRHK-2-6 uT
DSRHR-2-6 UT45
DRHR-2-15 UTo
DRHR-C- 15 UT45 POKOSITY 10% DAC

DRHR-2-14 uTo
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BROWNS FERRY NUCLEAR PLANT
INSPECTION RESULTS

UNIT 2

WELD NO.

THPC1-2-66
THPCI-2-66

THPC1-2-66A
THPCI-2-66A

THPC1-2-67
THPCI-2-67
THPCI-2-68
THPCI-2-68

THPCI-2-6EA
THPCI-2-68A

THPCI-2-69
THPC1-2-69
THPC1-2-70
THPCI-2-70
THPCI-2-65
THPCI-2-65
THPCI-2-63
THPCI-2-63
THPCI-2-62
THPCI-2-62
THPCI-2-61
THPC1-2-61
THPC1-2-74
THPCI-2-74
THPC1-2-73
THPCI-2-72
THPCI-2-75
THPCI-2-75
THEC1-2-76
THPC1-2-76

THPC1-2-72
THPCI-2-72
THPCI-2-71
THPCI-2-71

THPCI-2-70A

THPCI-2-70
THPC1-2-82
THPCI-2-82

CYCLE

NO. OF INSFECTIONS:

0
NDE

UTO
UT45
UTo
UT45
uTo
UT45
UTo
UT45
UTo
UT45
UTo
UT45
uTo
UT45
UTo
UT45
UToO
UT4S
uTo
UT45%
UTO
UT45
UTOo
UT45
UuTo
UT45
uTo
UT45
UTo
UT45
0TO
UT45
UTo
UT45
UTo
UT4S
0TO
UT4S

38

SYSTEN:

INDICATIONS

GEOMETRY

GEOMETRY

GEOMETRY

GEOMETRY




BROWNS FERRY NUCLEAR PLANT

INSPECTION RESULTS

UNIT 2

WELD NO

DSRWC-2-5
DSRWC-2-5
DSEwWC-2-6
DSRWC-2-6
DSRWC-2-4
DSRWC-2-4
DSEWC-2-3
DSRWC-2-3
DSRWC-2-2
CSRwWC-2-2
DSRWC-2- 1A
DSRWC-2- 1A
DRWC-2-3
DRWC-2-3
DEWC-2-2
DRWC-2-2
DSRWC-2-1
DSEWC-2-1
DRWC-2-4
DRWC-2-4
DRWC-2- 1A
DRWC-2- 1A
JENC=Z= 1
DRWC-2-1
DRWC-2-60
DRWC-2-€C
DSRWC-2-8
DSEWC-2-8
DSEWC-2-8
DSRWC-2-9
DRWC-2-58
DRWC-2-58
DEEWC-2-T
DSEWC-2-7
URWC-2-58
DRWC-2-5
URWC-2-5A
DEWC-2-54
URWC-2-5B
OFWC-2-5B

CYC

1
(%]

E

0
NDE

UTO
UT45
UTO
0T45
UTo
UT45
UTo
UT4S
UTo
UT45
UTo
0T45
0To
CT45
0TO
UT45
uTo
UT45
uTo
v 45
UTo
UT45
UTo
UT45
0To

o
0TS

UTo
UT45
0To
UT45
0TO
UT45
UTo
UT45
UTo
UT45
UTo
UT45
UTo
UT4S

SYSTEM:

RWC

INDICATIONS

GEOMETRY
GEOMETRY
GEOMETRY

GEOMETRY

Page 68
07 /02 /787



BROWNS FERRY NUCLEAR PLANT

UNIT 2

WELD NO.

OQaC
e ol R B e s el
1 ' ' !
TN MNTC

' i

TR XS

e e -
o
-

INSPECTION RESULTS

CYCLE ©
NDE

UTO
UT45
UTo
UT45
UTOo
UT45
UTo
UT45
UTo
UT45
UTo
UT45
UTo
UT45
0TO
UT45
UTo
UT4¢
UTo
UT45
UTo
UT45
0To
UT45
UTo
UT45
UTO
UT45
UTo
0T45
UTO
UT45
UTo
UT4%
UTo
UT45S
UTo
UT45
UTO
UT4%
aTo
UT45

0T45
UTO
UT45
0T0
UT45
UTO
T4

SYSTEM:

INDICATIONS

GEOMETRY

GEOMETRY

GEOMETRY
GEOMETRY
PORCSITY
GEOMETRY

GEOMETRY

GEOMETRY

GEOMETRY

GEOMETRY
SPOT IND
GEQOMETRY

<DAC

- =

Fage
07 /0% 787




EROWNS FERRY NUCLEAR PLANT

INSPECTION RESULTS

UNIT 2

WELD NO
GR-2-20
GEk-2-20
GFk-2-24
Gh-2-¢4
KR-2-22
KR-2-22
GR-2-23
GR-2-23
GR-2-53
GF-2-83
Gk-2-%4
OR-2-04
Qk-2-4°F
Gh-2-45
GF-2-74
GR-2-34
KRk-2-37
KR-2-37
KE-¢-11
KR-2~11
3.:"‘.'6

GF-2-8

Kk-g-3

A =a~

GR-2-25%
GrR-2-25
Gr-2-51
On-¢=

FR-2-4]
KR-2-41
GR-2-44
GR-C-44
Kk-2-34
Kh-2-34
Kr-2-33
KR=-2-223
GR-2-41
GR-2-41
GR-2~38
Gr=-2-3%
GR-2-38
GR-2-238
KR-2=-35
KR-2-38%
GF-2-35
Gh-5-3%
LR-2-36
KR-2+« 18

CYCLE

0
NDE

UTo
UT45
uTo
UT45
0TO
UT45
UTO
UT4S
0TO
UT45
uTo
UT45
uTO
UT45
UTo
UT45
UTo
UT45
UTo
UT45
0T0
UT45
0To
U740
UTo
nT4s
uTe
UT45
UTO
UT45
uTo
UT45
uTo
UT4S
uToO
UT45

L e
N

UT45
UTO
UT4S
T0
UT45
0To
UT45
UTo
U745
UTO
UT45
UT
UT45

SYSTEM: R
INDICATIONS

GEOMETRY

GEOMETRY

GEOMETRY

GEOMETRY

Page 71
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BROWNS FERRY NUCLEAR PLANT Pag~ 72

INSPECTION FESULTS

UNIT 2 CYCLE

NO.

PO L

1 i

'
Pl e G P s ph b e

£ 00 W WO NI & o

'
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RO

0

NDE

UTO
UT45
UTO
UT45
uTo
UT4S
UToO
UT45
UTO
UT45
UTo
UT45
UTo
UT45
UTO
UT45
UTo
UT45
UTO
UT45
UTo
UT45
UTO
UT45
UToO
UT45
0To
UT45
uTo
UT4S
UTo
UT45
UTo
UT45
UTo
UT4$
uTo
UT45
0To
UT4S
uTo
UT45
UTo
UT45
UTo
UT45
uTo
UT45
UTO
UT45

07 /G 7B°
SYETEM R

INDICATIONS

GEOMETRY

GEOMETRY

POROSITY «20% DAC
GEOMETRY

INDICATIONS <LAC

GEOMETRY
GEOMETRY
GEOMETRY




EROWNS FERRY NUCLEAR PLANT Fage 77
INSPECTION RESULTS 07 702 787

UNIT 2 CYCLE O SYSTEM: R
NO NDE INDICATIONS
29 UTo

29 UT4S GEOMETRY
0 UTo

2-30 UT45

31 UTo

GR-2-31 UT45 GEOMETRY
c-24 UTo
2-24 UT45

54 uTo

2-54 UT45 INDICATIONS <DAC
¢=47 UTo

= |

UT45 GEOMETRY
UTo
UT4S
UTO
UT45 GEOMETRY
UTo
0T4S
UToO
UT4%
uT
0T4S
UTO
UT45
UTO
UT45
UTo
UT4%
UTO
UT45S
uTo
UT45 GEOMETRY
TO
UT45
UTo
UT45
UTo
UT45 GEOMETRY
UTo
UT4S
uTo
UT45 GEOMETRY
UTo
CT45
0To
UT45
CTO
UT45
3 UTO
c-8 UT45 GEOMETRY
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D oD N WO W -3 1M M
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e O
20
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L6 U
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UNIT

WELD NO

GR-2-7
GR- 2~1
Kk 2-10
Kk-2-10
KR-2-51
K +31
GhR- o -62
OR 62
w083
R-2-63
GR-2-63B
in-2-638B
KE-2-52
KR-2-52
GR-2-64
GR-2-64
KR-2-53
KR-2-5
KR-2-31
Kk=-2-31
CR-2-33
Gir-2-33
KR-2-26
% 5 Gl Rl ¢
KR-2-32
KR-2-32
3R-2-50
GR-2-50
Kh 44
Kk-¢-4
GR-Z-49
Gk-2-49
GR-¢-48
GR-2-48

-H3

BROWNS FERRY NUCLEAR PLANT
INSPECTION RESULTS

2 CYCLE O
NDE

UTO
UT45
UTo
UT45
UToO
UT45
UTO
T45
UToO
UT4S
UTo
UT45
UTo
UT45
UToO
UT45
UTO
UT45
uT
UT45
uTo
UT45
UTo
UT45
T45
ITO
UT45
UTO
UT45
OTo
UT45
UToO
UT4S
uTe
UT45
0TO
UT45S
UT45
UT4S
UT45
UT45
UT45
UT45
UTo
UT45
UTo
(IT45

¥ INGPECTIONS. 248

SYSTEM:

R

INDICATIONS

GEOMETRY

GEOMETRY

GEOMETRY

GEOMETRY

SMALL IND
SMALL IND
SMALL IND
SMALL IND
SMALL IND
SMALL IND

GEOMETRY

<DAC
<DAC
<DAC
<DAC
<DAC
<DAC




BROWNS FERRY NUCLEAR PLANT
INSPECTION RESULTS

1y T
INIT 2

WELD NO.

KMS-2-50
KMS-2-50
KMS-2-51
KMS-2-51
KMS-2-46
KMS-2-46
KM5-2-47
KMS-2-47
KME-2-48
KME-2-48
KMS-2-423
KMS-2-43
KMS-2-44
KMS-2-44
FMS-2-48
KMS-2-4%
VME-2-40
KMS-2-40
KME-2-41
EM5-2-41
KMS-2-42
FMS-2-42
GMS-2-14%
GME-2¢- 14
GMSE-2-15
GMS-2-15%
y~§e "'-Ee
rMS-2-38
KNS-2 -38
KMS-2-35
KMS-2-36
KMS-2-36
KMS-2-37
KMS-
RMS-
KMS-
KMS -
KMS-
KMS-
KME -
KME -
KMS -
KMS -
KMS -
KMS -

-37

-JA
"ve

-32

OO PN DM
D

e QO

YMT
filiw

'
MM DO oW
O OO s

0
NDE

UTO
UT45
0TO
UT45
uTo
UT45
UTO
UT45
UTo
UT45
UTo
UT4E
UTO
UT45
UTO
UT45
UTO
UT45
uTo
UT45
uTo
UT45%
uTo
UT45
UTo
UT45
UTo
UT45
uTo
UT45
0TO
UT45
UTO
UT45
UTO
UT4s
UTO
UT45
uTo
UT45
UTo
UT45
uTo
UT45
UTo
UT4S
UTo
JT45
uTo
UT4S

SYSTEM:
INDICATIONS

GEOMETRY
GEOMETRY
GEOMETRY

GEOMETRY
GEOMETRY

07 702 /8"



BROWNS FERRY NUCLEAR PLANT

INSPECTION RESULTS

UNIT 2 CYCLE

WE NO
M. 62
K. &-62
GM5-2-24
CME-2-2
CMS-2-23
GMS-2-2
KMS-2-64
KMS-2-64
KMS-2-65
KMS-2-68
KMS5-2-66
KMS-2-66
KMS&-2-67
KMS-2-67
KMS-2-68
KMS-2-68
KMS-2-69
KMS-2-69
KMEC."2.70
KME-2-70
P'V'.‘ r " 2
KMS-2-T73
KMS-2-74
KMS-2-74
MK 2. TE
Vol ™ o
pme & TR
EME . . TR
Wio ™ <
KME-2-76
KMS-2-71
KME-2-T1
NS " 7%
KMS-2-72
NS D . A%
..... e=953
KMS-2-53
KMS-2-26
(ME-2-26
GMS-2-13
GM5-2-13
IME-2-5
G™ S
o & .
GM5-2-4
M o >~ 4
GMS=-2-3
ai5~2+3
(I ’ “
LA Al A
M
Ms-2-30
M (S,
s [ J
GAS-2-29
WMo-0-28

0
NDE

e
ViV

UT45
uTo
UT45
UTO
UT45
UTo
UT45
UTo
UT45
UTo
UT45
uTo
0T45
0To
UT45
UTo
UT45
UT0
UT45
UTO
UT45
oT
UT4S
UTo
UT45
UTO
UT45
UTo
UT45
UTO
UT4S
UTo
UT45
UTo
UT45
UTo
UT45
UTo
UT45
uTo
UT45
uTO
UT45
UTo
UT45
UTo
UT45
uTO
UT45

SYSTEM: MS
INDICATIONS

GEOMETRY
GEOMETRY
GEOMETRY

GEOMETRY

GEOMETRY
GEOMETRY
GECMETRY
GEOMETRY

GEOMETRY
GEOMETRY




BROWNS FERRY NUCLEAR PLANT Page 77

UNIT 2

WELD NO.

GMS-2¢-28
CMS-2-28
GMS-2-21
GMS-2-21
KMS-2-57
KMS-2-57
GMS-2-20
GMS-2-20
GMS-2-19
GMS-2-19
KBS-¢-63
KMS-2-63
GMS-2-32
GMS8-2-32
KME-2-104
KMS-2-104
KMS-2-103
KMS-2-103
KMS-2~ 102
KMS-2-102
KHE-2-101

Krnw .' U1

-----

VHS é- 98
KME.% .08
KHS-C-QS
KMS-2-95%
KMS-2-986
KMS-¢-96
KME-2-87
KMS-2-87

KMS-2-92
KME-2-82
KME-2-91
KMS-2-81
KMS-2-90
rMS-2-90
KMS - 2 g9
KMS-2-E9
KH: ’_44
KMS-2-94
KMS-2-93
YME % G3
KFa-'-EG
KME-2-88
ME % BT

T [ “

'\MC E"

INSPECTION RESULTS
CYCLE O

NDE

UTo
UT45S
UTO
UT45
UToO
UT45
UTo
UT45
UTO
UT45
uToO
UT45
UT
UT46
uTo
UT45
UTO
UT45
0TO
UT45
UTOC
UT45
UT45
UT4%
0TO
UT45
UToO
UT4%
uTo
UT45
0To
UT45
0To
UT45
UTO
UT45
UTO
UT45
ot
UT45
0TO
UT45
UTo
UT45
UTo
UT4S
UTO
UT45%
0TO
UT45

07 /0L /87
SYSTEM: MS
INDICAT IONS

GEOMETRY
GEOMETRY
GEOMETRY

GEOMETRY
GEOMETRY

GEOMETRY



BROWNS FERRY NUCLEAR PLANT
INSPECTION RESULTS

UMIT 2

WELD NO.

KM5-2-88
KEMS-2-88
KMS-2-83
KMS-2-83
KMS-2-84
KMS-2-84
KMS-2-85
KMS-2-85
KMS-2-106
¥MS-2-108
KMS-2-82
KMS-C-82
KMS-2-2
KMS5-2-2
KMS-2-28
KMS-2-25
KMS-2-3
KMS-2-3
KMS-2-4
KMS-2-4
KMS-2-5
KMS-2-9
KMS-2-6
KMS-2-6
KMS-2-7
KM5-2-7
KMS-2-8
KMS-2-8
KMS-2-9
KMS-2-9
KMS-2-10
KMS-2-10
KMS-2-11
KMS-2-11
KMS-2-12
KMS-2-12
KMS5-2-13
KMS-2-13
KMS-2- 14
KMS-2- 14
KMS-2-15
KMS-2-15
KMS-2-16
KMG-2-16
KMS-2-17
KML D 1Y
KMG: C-18
KMS-2- 18
AMG-0-19

F‘"-' ¢ 10
VoW W o

CYCLE 0
NDE

UTo
uTo
UTo
UT45
UTo
UT45
uTo
UT45
uTo
UT45
UTo
UT4S
UTo
UT45
UTo
UT45
UTo
UT45
JTo
UT45S
UTo
UT45
UTo
UT4"
uTo
UT45
uTo
UT45
UTO
UT45
UTO
UT45S
UTo
UT45
uTo
UT45
UTo
UT45
UTo
UT4S
0To
UT45
UTo
UT45
UTo
UT45
uTo
UT4S
0To
UT45

Fage 7¢
R 07 /G2 787

SYSTEM: MS
INDICATIONS

GEOMETRY
GEOMETRY
GEOMETRY
SMALL IND <DAC

SMALL IND <DAC



BROWNS FERRY NUCLEAR PLANT Page 7¢

INSPECTION RESULTS L 07 70z /87

UNIT 2 CYCLE O SYSTEM: MS
WELD NO NDE INDICATIONS
KMS-2-20 UTo
KMS-2-20 UT45
KMS-2-21 UTO
KMS-2-21 UT45
KMS-2-22 UTO
KMS-2-22 UT45
KMS-2-23 UTO
KMS-2-23 UT45
KMS-2-24 UTo
KMS-2-24 UT45 GEOMETRY
GMS-2-6 UTo
GMS-2-6 UT45 GEOMETRY
KMS-2-52 UTo
KMS-2-52 UT45 GEOMETRY
KMS-2-49 0TO
KHS-C-48 UT45
GMS-2-8 UTO
GMS-2-8 UT45 GEOMETRY
KME-2-28 UTO
KMS-2-28 0T45 GEOMETRY
KMS-2-27 UTO
KME-2-27 UT45 GEOMETRY
KME-2-55 UTo
KME-2-55 UT40 GEUMETRY
KMS-2-54 CTO
KME-2-54 UT45 GEOMETRY
KMS-2-108 UTO
(MS-C-108 UT4% GEOMETRY
KitS-2-107 UTo
KMS-2- 107 UT4S GEOMETRY
GME-2-26 UTo
GMS-2-26 UT45 GEOMETRY
KMS-2-80 UTo
KMS-2-RU UT45 GEOMETRY
KMS-2-79 UTO
KMS-2-78 UT45 GEOMETRY
GMS-2-13 UTO
GME-2-33 UT45 GEOMETRY
GMS-2-2 UTO
GMS-2-25% UT4S GEOMETRY
GME-2-7 0TO
GMS-2-7 UT45 GEOMETRY
GMS-2-186 uTO
GME-2-16 UT45 GEOMETRY
GMS-2-22 UTO
GMS-2-27 UT4S
GME-2-108 uTe
GME-C-106 UT4S GEOHETRY
GMS-2-31 UTo

GMB-2-31 0T45 GEOMETRY



s RN R e R e

BROWNS FERRY NUCLEAR PLANT Fage ©
INSPECTION RESULT _ 07 /CC /87 |

UNIT 2 CYCLE O SYSTEM: MS

WELD NO NDE INDICATIONS 3

GMS-2-12 UTO

CMS-2- 12 T45 GEOMETRY

KMS-2-30 0TO

KMS-2-30 UT45 GEOMETRY

GMS-2-11 UTO

GMS-2-11 UT45 GEOMETRY

GMS-2-10 UToO

GMS-2-10 UT45S INDICATIONS <DAC

GMS-2-1 UTO

GMS-2-1 UT4S GEOMETRY

GME-2-9 UTO

GMS5-2-9 UT45 GEOMETRY

GMS-2-18 UTo

GMS-2-18 UT45

GMS-2-27 UTo

GMS-2-27 UT45 GEOMETRY

GMS-2-17 UTO

GMS-2-17 UT45 GEOMETRY

GMS-2-34 0To

GMS-2-34 UT45 GEOMETRY

NO. OF INSPECTIONS: 270




BROWNS FERRY NUCLEAR PLANT

INSPECTION RESULTS

UNIT 2
WELD NO

Kk-2-23
KR-2-23
GRk-2-30
KR-2-27
KR-2-27
KR-2-28
KR-2-28
KR-2-28
KR-2-30
KR-2-30
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IO LI W D O W

TP e 32 D) s O W QO M ~J ~J O LI LW ¢

CYCLE ©
NDE

UTo
UT45
UTO
UTo
UT45
UTO
UT45
UTO
UTo
UT45
UTO
UTo
UTO
0TO
UTo
UTo
UT45
UTO
0To
UTo
UTo
UTo
UT45S
UTo
uTo
UTo
uTo
UTo
UT4S

£

PT
UTO
UT45
UT45
UTo
UT45
uTo
UT45
UT45
UT45
UT4S
UT45S
UTo
UT45
UT45
UT45
UTo
UT4S

SYSTEM: R
INDICAT IONS

GEOMETRY

GEOMETRY

GEOMETRY

GEOMETRY
GEOMETRY
GEOMETRY

Page €1
07 702 787
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UNIT 2

BROWNS FERRY NUCLEAR PLANT
INSPECTION RESULTS

0
NDE

UTo
UT45
UT4S
UT45
UT45
UT45
uTo
UT45
UT45
UT45
UT45
UT45
UTo
UT45
uTo
UT45
UTo
UT4s
UTo
UT4S
uTo
UT45
UTO
UT45
UTo
0T45
0To
T45
UTO
UT45
0To
UT45
uTo
UT45
UTo
UT45
UTo
UT45
UTo
UT45
UTo
UT4S
UTO
UT45S
UTo
UT45
UTo
UT4S
TO
UT45

SYSTEM: R
INDICATIONS
GATE NOISE

GEOMETRY
GEUMETRY

GEOMETRY
GEOMETRY

GEOMETRY
GEOMETRY

GEOMETRY
SMALL IND <DAC
SMALL IND <DAC
GEOMETRY

GEOMETRY
GEOMETRY

GEOMETRY

GEOMETRY

GEOMETRY

ROOT CONCAVITY «<DAC

07 /02 78"




BROWNS FERRY NUCLEAK PLANT

"N'
W -

WELD NO

KR-2-30
KR-2-30
KR-2-29
KR-2-29
KR-2-28
KR-2-28
KE-2-27
KE‘Z‘&T
GR-2-30
Gk-2-30
KR-2-23

GR-2

>
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INSPECTION RESULTS
CYCLE O

UT45
UT45

UT45
UTo
UT45
uTo
UT4S
UTO
UT45
0TO
UT48
UTo
UT45
UTO
UT45
'yTn
UT4S
UTo
UT4S
uT
0T45
UTO
UT48
UTo
UT45
UT0
uT4$

UT45
UTo
UT45
TO
UT45
uTo
UT45
UTO
UT45
uTo
UT45
UTo
UTo

SYSTEM:

INDICATIONS

GEOMETRY
GEOMETRY

GEOMETRY

GEOMETRY

GEOMETRY

GEOMETRY

GEOMETRY

GEOMETRY
GEOMETRY

GEOMETRY

GEOMETRY
GEOMETRY

Fage £13
07 702 /787



BROWNS FERRY

NUCLEAR PLANT

INSPECTION RESULTS 07 76.L
UNIT 2 CYCLE © SYSTEM R
WELD NO NDE INDICATIONS
M~ e*Jde UT45
KR-2-31 UuTo
KR-2-31 UT45
KR-2-32 UTo
KR-2-32 UT4S
Gk-2-33 UTo
GR-2-33 UT4S GEOMETRY
Kk-2-26 0TO
KR-2-29¢ UT45 GEOMETRY

GEOMETRY




BROWNS FERRY NUCLEAR PLANT Page &5

INSPECTION RESULTS . 07 702 787
UNIT 2 CYCLE © SYSTEM: CS
WELD NO. NDE INDICATIONS
DCS-2-18 UTo
DlS-2-18 UT45S GEOMETRY
DSCS-2-13 UTo
DSCs8-2-13 UT45
DCS-2-17 UTO
DCS-2-17 UT4S
DCS-2-16 UTo
DCS-2-16 UT45
DCs-2-9 UTo
DCE-2-9 UT4S GEOMETRY
0CS-2-6 UTO
DCE-2-6 UT45 GEOMETRY
DC6-2-8 UTO
DCS-2-8 UT45
DCS-2-7 UTO
DCE-2-7 UT4S
08Cs-2-4 UTo
DSCS-2-4 UT45
DSCS-2-5 UTo
DSCS-2-8 UT4S GEOMETRY
8CS-2-3 UTo
U8C8-2-3 UT45
DCE-2-8 0To
LeS-2-8 UT4S
DSCs-2-2 UTo
DSC8-2-2 UT4S8 SPOT IND 10% DAC
DSCe-2-1 UTO
DSCS-:.‘A »A‘la
DSCs-2-4 UTo
DSCS-2-4 UT48 SPOT IND 10% DAC
DSCS-2- 12 UTO
J5C8-2-12 UT45 GEOMETRY
J5C8-2-11 UTo
08Cs-2-11 UT4S
DCS-2-14 UTo
DCS-2-14¢ UT45 POROSITY 5% DAC
0ECE-2-9 uTo
LSCs-2-¢ UT45 GEOMETRY
psCs-2-10 UTo
eoli-2-10 UT45 GEOMETRY
DCS-2-18 uTo
LCE-2-18 UT45
pECe-2-8 UTO
DSCE-2-8 UT4S GEOMETRY
D5C8-2-7 UTO
UECE-2-7 UT4S
SIS E~13 uTo
DCS-2-13 UT45 GEOMETRY
PLE-2-% uTo
LL8-2-5 UT4S GEOMETRY



BROWNS FERRY NNCLEAF PLANT Fage &°¢

INSPECTION RESULTS g 67 102 /%7
UNIT 2 CYCLE 0 SYSTEM: CS
WELD NO. NDE INDICATIONS
DCS-2-6 UTo
DCS-2-6 UT4s
DCS-2-12 UTo
DCS-2-12 UTé5
pCs-2-3 UTO
DCS-2-3 UT4S

NO  OF INSPECTIONS: 56



BROWNS FERRY NUCLEAR PLANT Page 87

INSPECTION RESULTS o 07 /02 /87
UNIT CYCLE © SYSTEM: CRD
WELD NO NDE INDICAT IONS
kCRD-2-27 UTo
RCRD-2-27 UT45 GEOMETRY
RCRD-2-30 UTo
RCRD-2-30 0T4> GEOMETRY

NO. OF INSPECTIONS: 4



il e S

BROWNS FERRY NUCLEAR PLANT Fage 6%
INSPECTION RESULTS ) 6T 702 /¢

UNIT 2 CYCLE O SYSTEM: RWC

WELD NO. NDC INDICATIONS

DSRWC-2-3 uTo

DSRWC-2-3 UT45S

DSRWC-2-2 UTO

DERWC-2-2 UT45 SPOT 20% DAC

NO. OF INSPECTIONS: 4




BROWNS FERRY NUCLEAR PLANT
INSPECTION RESULTS

UNIT 2 CYCLE O SYSTEM: RHR
WELD NO. NDE INDICATIONS
DHS-2-6 UTo
DHS-2-6 UT45 SPOT 40% DAC

NO OF INSPECTIONS 2

Page 89
07 /02 /787



RROWNS FERRY NUCLEAR FLANT Fage 20
INSPECTION RESULTS . 07 /0C /%"

UNIT 2 CYCLE O SYSTEM: R
WELD NO. NDE INDICATIONS

GR-2-63A uTo

GR-2-63A UT45

GR-2-63B uTo

GR-2-63B UT45 GEOMETRY
GR-2-52 UTo

GR-2-52 UT45

GR-2-26 uTo

GR-2-26 UT45

GR-2-35 UTO

GR-&-35 UT45

GR-2-36 UTo

GR-2-36 UT45 LINEAR IND

NO. OF INSPECTIONS




BROWNS FERRY NUCLEAR PLANT

INSPECTION RESULTS

UNIT ¢ CYCLE O

WELD NO

DRHR-2-15
DRHR-2- 15
DRHR-2-22
DRHR-2-22
DRHR-2-13
DRHR-2-13
DSRHR-2-10
DSRHR-2-10

NO. OF INSPECTIONS:

NDE

uTo
UT45
UTO
UT45
UTO
UT45
UTo
UT45

8

SYSTEM: RHER
INDICATIONS

POROSITY 45% DAC
GEOMETRY
GEOMETRY

Fage 91
07 /02 /8~



UNIT
WELD NO

KFw-2-8

KFwW-2-8

KFW-2-9

KFW-2-9

KFW-2-26
KFwW-2-26
KFw-2-10
KFw-2-10
GFW-2-15
GFW-2-15
KFW-2-38
KFw-2-38
KFW-2-39
KFW-2-33

NO. OF

2

CYC

-

INSPECTIONS:

E

BROWNS FERRY NUCLEAR PLANT
INSPECTION RESULTS

.

NDE

UTO
UT45
uTo
UT4S
uTo
UT45
UTo
UT45
UTO
UT45
UTo
UT4S
vTO

UT4S

14

EYSTEM:

INDICATIONS

“EOMETRY
GEC.'STRY
GEOMETRY
GEOMETRY

GEOMETRY
GEOMETRY

| S




BROWNS FERRY NUCLEAK PLANT Fage 43

INSPECTION RESULTS - 07 702 /87
UNIT 2 CYCLE 1 EYSTEM: CS

WELD NO. NDE INDICATIONS
TCE-2-401 UTo
TCE-2-401 UT45 GEOMETRY
TCS-2-402 UTo
TCS-2-402 UT45 GEOMETRY
TCS-2-403 UTo
TCE-2-403 T45 GEOMETRY
TCE-2-404 UTo

TCS-2-404 UT4S GEOMETRY
TCE-2-405 UTo

TCE-2-405 UT45

TCS-2-406 UTO

TCE-2-4086 UT45

TCE-2-407 0TO
TCS-2-407 UT45 GEOMETRY
TCS-2-408 UTo

TCE-2-408 UT45 GEOMETRY
TCS-2-408 UTo

TCS5-2-408 UT45 GEOMETRY
"‘-4-410 UTO
TC8-2-410 U745 GEOMETRY
TCE-2-417 uTo
TCE-2-417 UT4S GEOMETRY
TCE-2-418 UTo

Tei-2-418 UT4S GEOMETRY
TCE-2-419 UTO

1CE-2-418 UT4% GEOMETRY
TCS-2-420 UTo

Ci-2-420 UT45 GECMETRY
TCS-2-421 UTO

TCE-2-421 UT4S

TCE-2-422 0To

TC8-2-422 UT45 GEOMETRY
1CS-2- 4‘5 UTo

TCE-2-42 UT45 GEOMETRY
TCS-2-424 UTO

TCS-2-424 UT45

1C5-2-425% UTO

TCE-2-425 UT45 GEOMETRY
TCE-2-426 UT0
TCS-2-426 UT45

NO. OF INSPECTIONS: 40







NUCLEAR PLANT

N FE‘?”. Ll

AN

GEOMETRY

GEOMETRY

GEOMETRY




BROWNS FERRY NUCLEAR PLANT Fage 46

INSPECTION RESULTS 0T 700 77
UNIT 2 CYCLE 1 SYSTEM: RHR
WELD NO. NDE INDICATIONS
DSRHR-2-7 UTo
DSRHR-2-7 UT45 GEOMETRY

NO. OF INSPECTIONS: e



BROWNS FERRY NUCLEAR PLANT

INSPECTION RESULTS

UNIT 2 CYCLE
WELD NO

()Cﬂk“C' 2 - ‘
DSRWC-2-4
DRWC-2-1
DRWC-2~1
DRWC-2-1A
DRWC-2- 1A

NO OF INSPECTIONS:

1
NDE

uTo
UT45
UTO
UT4S
0TO
0T45

6

SYSTEM: RWC
INDICATIONS

GEOMETRY
GEOMETRY
GEOMETRY

Page 97
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BROWNS FERRY NUCLEAR PLANT Fage 3

INSPECTION RESULTS . - 07/0z/87
UNIT 2 CYCLE 1 SYSTEM: HPCI
WELD NO. NDE INDICAT [ONS )
THPCI-2-72 UTo
THPC1-2-72 UT45  GEOMETRY

NO. OF INSPECTIONS: 2




BROWNS FERRY NUCLEAR PLANT

INSPECTION RESULTS

ONIT 2 CYCLE 3

WELD NO.

GR-2-18
GR-2-18
KR-2-18
KR-2-19
R-2A-H1
R-2-H1

k-2-H3

R-2-881
R-2-H1l4
K-2A-H3

NO. OF INSPECTIONS:

NDE

10

SYSTEM: R
INDICATIONS

Page 989
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BROWNS FERRY NUCLEAR PLANT
INSPECTION RESULTS

UNIT 2 CYCLE 3 SYSTEM: HPCI
\
WELD NO NDE INDICATIONS J
THPC1-2-65 UTo
THPCI-2-65 UT4S GEOMETRY

NO. OF INSPECTIONS: 2




BROWNS FERRY NUCLZAR PLANT

INSPECTION RESULTS

UNIT 2 CYCLE 3

WELD NO

DHS-2-6
DHS-2-6
DSHS-2-19
DSHS-2-19
HS-2-H11
HS-2-H11
HS-2-H73
HS-2-R73
HS-2-H72
TRHE-2-19]
TRHR-2-191
TRHR-2-191
TRHE-2-191
DSEHE-2-11
DSRHR-2-11
DSRHR-2-4A
DSRHR-2-44A
RHR-2-K-10

NO. OF INSPECTIONS:

NDE

UTo
UT45
UTo

SYSTEM: RHR
INDICATIONS

Fagel0}
07 702 787



BROWNS FERRY NUCLEAR PLANT
INSPECTION RESULTS

UNIT 2 CYCLE 2  SYSTEM: CRD
WELD NO NDE INDICAT IONS J
RCRD-2-44 UTO

KCRD-2- 44 0T45

RCRD-2-43 uTO

RCRD-2-43 UT4S

RCRDS-2-3 UTO

RCRDS-2- 3 UT45

FCRDS-2- 1 uTo

RCRDS-2- 1 UT45

RCRD-2-47 UTO

KCKD-2-47 UT45  GEOMETRY
RCRD-2-45 uT0

RCRD-2~45 UT4S

RCRD-2- 46 UTo

RCRD- 2- 46 UT45  GEOMETRY
RCRD-2-48 uTo

RCRD-2-48 UT45  GEOMETRY
RCRD-2-49 uTo

RCRD- 2-49 UT45  GEOMETRY
KCRD-2-7 UTo

RCRD-2-2 UT45

RCRD-2-2 PT

RCRD-2-49 PT

..

NO. OF INSPECTIONS: 22




BROWNS FERRY NUCLEAR PLAN
INSPECTION RESULTS

UNIT 2

WELD NO.

KMS-2-53
KMS-2-53
KMS-2-46
KMS-2-43
MS-2-SSBS
MS-2-HC2
MS-2-HC1
MS-2-HAZ
MS-2-88A12
MS-2-HD2
MS-2-88D12
<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>