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EXECUTIVE SUMMARY

This subcategory report summarizes and evaluates the results of 22 Employee
Concern Special Program element evaluations prepared under Engineering element
number series 22200 (Support Weld Design) and 21500 (Structural Steel
Connection Design). The issues from employee concerns relating to pipe
support weld designs were addressed in this subcategory. Welding issues other
than design-related were evaluated in TVA's Welding Project Review Plan.

The element .evaluations document the review of 14 issues and four peripheral
findings relating to TVA's four nuclear plants: Sequoyah (SQN), Watts Bar
(WBN), Browns Ferry (BFN), and Bellefonte (BLN). The issues were derived from
22 employee concerns citing perceived deficiencies in the design of pipe
support welds and structural steel connection design.

The 14 issues reviewed. resulted in 35 findings of which 28 require corrective
actions. The corrective actions for 14 findings were initiated by TVA before
the Employee Concerns Task Group evaluations; however, some did not fully
address the problems. Four of the remaining 14 corrective actions were for
peripheral findings related to support weld design and structural steel
connection design.

The evaluation-of these issues revealed a number of design deficiencies, such
as incomplete weld details, incorrect weld design assumptions, minimum weld
criteria not followed, weld fused to process pipe, and clamps modified without
vendor approval. In some instances, the design calculations were not
available for review. :

Five causes dominate: “Inadequate Procedures," "Procedures Not Followed,"
"Inadequate Calculations," Lack of Design Detail," and "Standards Not
Followed." The corrective actions in the subcategory were judged to be of
significance and are summarized as follows: Evaluate box anchor rear plate
weld fused to the process pipe and determine if any rework is required (WBN,
BFN, BLN); qualify the modified pipe support vendor components (W8N); and

) analyze the welds used to replace bolts in a mixed bolted/weided connection
! (SQN, WBN, BFN, BLN).

The corrective action plans received by the evaluation team have been reviewed
and found acceptable.

Since the corrective actions proposed by TVA for the negative findings include
analysis and evaluations, they may result in hardware changes or modifications
of support components. Therefore, the final significance of the corrective
actions cannot be determined until the required corrective actions are
completed. However, the preliminary evaluations completed to date by TVA

and the verification of as-built configurations do not lead to the conclusion
that support weld design/structural steel connection-constitutes a significant
problem to Sequoyah, Watts Bar, Browns Ferry, or Bellefonte nuclear power
plants.

' 26380-R22 (12/09/87)
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A review of the Nuclear Perrormamce Plans (NPPs) by the eva1uat1on team
revealed that TVA's proposed remedial efforts will be .beneficial to its

nuclear program. The plant welding program, configuration control, procedure '
update; 0es1gn Baseline and Verification Program, training, and branch chiefs
design review are the main corrective actions related to this subcategory that
are being addressed in the Nuclear Performance Plans. When implemented, these’
programs should resoive the root causes of problems 'in areas such as
management effectiveness -and des1gn process effectiveness observed in this
subcategory.

The causés identified and other evaluat1on results are: be1ng reexam1ned from a
wider perspective in the Engineering category evaluation.

2638D-R22: (12/09/87)
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Preface

This subcategory report is one of & series of reports prepared for the
Employee Concecrns Special Program (ECSP) of the Tennessee Valley Authority
(IVA). The ECSP and the organization which carried out the program, the
Employee Concerns Task Group (ECIG), were established by IVA's Manager of
Nuclear Power to evaluate and report on those Office of Nuclear Power (ONP)
employee concerns filed before February 1, 1986. Concerns filed after that
date are handled by the ongoing ONP Employee Concerns Program (ECP).

The ECSP addressed over 5800 employee concerns. Each of the concerns was a
formal, written description of a circumstance or’ circumstances that an
employee thought was unsafe, .unjust, inefficient, or inappropriate. The
mission of the Employee Concerns Special Program was to thoroughly
investigate all issues presented in the concerns and to report the results
of those investigations in a form accessible to ONP employees, the NRC, and
the general public. The results of thesae investigations are communicated
by four levels of ECSP reports: element, subcategory, category, and final.

Element reports, the lowest reporting level, will be published only for
those concerns directly affecting the restart of Sequoyah Nuclear Plant's
reactor unit 2. An element consists of one or more closely related
issues. An issue is a potential problem identified by ECIG during the
evaluation process as having been raised in one or more concerns. For
efficient handling, what appeared to be similar concerns were grouped into
eléments early in the program, but issue definitions emerged from the
evaluation process itself. Consequently, some elements did include only
one issue, but often the ECTIG -evaluation found more than one issue per

element.

Subcategory reports summarize the evaluation of a number of elements.
However, the subcategory report does more than collect element level
evaluations. The subcategory level overviaw of element findings leads to
an integration of information that cannot take place at the element level.
This integration of information reveals the extent to which problems
overlap more than one element and will therefore require corrective action
for underlying causes not fully apparent at the element level,

To make the subcategory reports easier to understand, three items have been
placed at the front of each report: a preface, & glossary of the
terminology unique to ECSP reports, and a list of acronyms.

Additionally, at the end of each subcategory report will be a Subcategory
Summary Table that includes the concern numbers; identifies other
subcategories that share a concern; designates- nuclear safety-related,
safety significant, or non-safety related concerns; designates generic
applicability; and briefly states each concern.

Either the Subcategory Summary Table or another attachment or a combination

. of the two will enable the reader to find the report section or sections in
which the issue raised by the concern i3 evaluated.

4t -a B allamtarent )W wmambein
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Tha subcategories are themselves summarized in a series of eight categocy
reports. Each category report reviews the major findings and cdllbctzvq
significance of the subcaregbty teports in one of the followxng areas:

* management and personnel relations e

* industrial saféty
* construction

* material control
* operations

* quality assurgnce/qudlity econtrol ' ' ' | o

* welding Lo

* engineering

A separate report on employea concerns dealing with spec1f1c contentions of
intimidation, harassment, and wtongdoxng wxll bo releas@d by the TVA Office

of the Inspector General.

Just as the subcategory reports mteg‘raf'e the mformatxon collec'ted at t..
element level, Cthe category reports xntesrate the xnformatxon assembled in
all the subc&tegory reports within the category" addres 1ng particularly

the underlying causes of those problems chac run across more than one
subcategory. - o

A final report will xntegrate and assess the xnformatxon collecred by all
of the lowsr level reports prephred ﬂor thn ECSP ;nqlu¢xng the 'Inspectdr
General's report. L

For more detail on the methods by which'ECTG 'employee -concerns were
evaluated and reported, consult the Tennessee Valley Authority Employee
Concerns Task Group Program Manual. The Nanual spells out the program s
objectives, scope, organization, and respom31bxlxtxes. It also'specifies
the procedures that were followed in ‘the investigation, report1ng. and
closeout of the issues raised by employee concerns.

T fhae
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ECSP GLOSSARY OF REPORT TERMS*

classification of evaluated issues the evaluation of an issue leads to one of
the following determinations:

Class A: Issue cannot be verified as factual

Class B: 1Issue is factually accurate, but what is described is not a
) problem (i.e., not a condition raequiring corrective action)

Class C: Issue is factual and identifiaes a problem, but corrective action
for the problem was initiated before the evaluation of the issue

was undertaken

Class D: Issue is factual and presents & problem for which corrective
action has been, or is being, taken as a result of an evaluatioa

Class E: A problem, requiring corrective action, which was not identified
by an employee concern, but was revealed during the ECIG
evaluation of an issue raised by an employee concern.

collective significance an analysis which determines the importance and
‘ consequences of the findings in.a particular ECSP report by putting those

findings in the proper perspective.
concern (see "employee concern”)

corrective action steps taken to fix specific deficiencies or discrepancies
revealed by a negative finding and, when necnsaary. to correct causes in
order to prevent recurrence.

: ceiterion (plural: criteria) e basis for defining a performance, behavior, or
! quality which ONP imposes on itself (see¢ also “requirement").

element or element report an optional level of BECSP report, below the
subcategory level, that deals with one or more issues.

employee conesrn a formal, written description of a circumstance or
circumstances that an employee thinks unsafe, unjust, inefficlent or
inappropriste; usually documented on a K-form or a form equivalent to the
K-form.
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evaluatc_im)_ the 1nd1vxdual($) assigned. the responsxbxlxty to assess & spec;txc
grouping of employee concerns b

findings includes both statemants of fact and the Judgments made abouL those
facts during the evaluation process; negative fxndings requxre ‘corrective

action.

issue a potential problem, as 1nCerpretad by the ECIG durzng the evaluation
process, raised in one or more concerns.

K-form (see "employee concern")

.requirement & standard of perfotmahce‘ Behhvioc, or qualxty on which an

evaluatién judgment or decxs;oh may 'be' based.

root cause the underlying reason for ia problem.

*Terms essential to the progtam but' whxch tﬂQUlte detaxled definxtxon have been
defined in the ECTG Procedure Manual (e. 5.” bneric specztxc. nucleav

safety-related, unreviewed safety qxgnxricant questxom) ‘
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AI
AISC
ALARA
ANS
ANSI.
ASHE

ASTK

-AWS

BFN
BLN
CAQ
CAR
CATD
CCTS
CEG-H
CFR
cI
CHTR
coc
DCR

DNC

Acronyms

Administrative Instruction

American Institute of Steel Construction
As Low As Reasonably Achievable
American Nuclear Society

American National Standards Institute

_ American Society of Mechanical Engineers

American Society for Testing and Materials
American Welding Society:

Browns Ferry ‘Nuclear Plant

‘Bellefonte Nuclear Plant

Condition Adverse to Quality
qureétive‘Action Report

Corrective Action Tracking Document
Corporate Commitment frachins System
Category Evaluation Group' Head
Code. of Federal Reiulatfons
Concerned Individual

Certified Material Test Report

Certificate of Conformance/Compliance

Design Change Request

Division of Nuclear Construction (see also NU CON)
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DNE Division of Nuclear Engineecing

DNQA Division of.Nudleur Quality Assurance

DNT Division of Nu@leat Training

DOE Department of Eﬁergy

DPO Division Personnel Officer Lo
DR Discrepancy Report or Deviation Report ‘ J

ECN En@ineering,Chahge Notice ‘

ECP Enployee Concerﬁskprogram

ECP-SR Employee Conmgrhs Prdgrﬁm-biée,Reptedenﬁativd

ECSP Employee Concerns $pecia1 Program
ECIG Employee Concerﬁs Task Group
EEOC Equal Emplpymenﬁ Opportunity Commission
. EQ Environmental Qdalitication
EMRT Emergency Medic@l Response Team o

EN DES Engineering Design‘

ERT Employee Response Team or Emergency’xesp;n#e ieam
FCR Field Change‘Reéuest ‘

FSAR Final Satety'An§1y$is Report

FY Fiscal Year

GET General Employee Training

HCI Hazard Control Ihscructlon

HVAC Heating, Ventilaﬁins..&ir Conditioning

II Installation Instructijon

INPO Institute of Nuclear Power Operations

IRN Inspection Rejection Notice
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L/R Labor Relations Staff
M&AIL Modifications and Additions Instruction
MI Maintenance Instruction
: MSPB Merit Systems Protection Board
. MT Magnetic Particle Testing
: NCR Nonconforming Condition Report
) NDE Nondestructive Examination
! NPP Nuclear Performance Plan
NPS Non-plant Specific or Nuclear Procedures System
NQAX ‘Nuclear Quality Assurance Manual
NRC Nuclear Regulatory Commission
: NSB | Nuclear Services Branch
‘ NSRS Nuclear Safety Review Staff
NU CON Division of Nuclear Construction (obsoletb abbreviation, see DNC)

NUMARC Nuclear Utility Management and Resources Committee

OSHA Occupational Safety and Health Administration (or Act)
’ ‘ ONP Office of Nuclear Power
; owCPp Office of Workers Compensation Program
PHR Personal History Record
E PT Liquid Penetrant Testing
QA Quality Assurance »
QAP Quality Assurance Procedures
QC Quality Control :
QCI. Quality Control Instruction
@ ,
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Qcp Quality Control Procedure

QTC Quality Iechnoiogg Company

RIF Reduction in Fdrca

RT Radiographic Ieéting i
SQN Sequoyah Nuclear Plant

SI Surveillance In#tructiom

sop Standacd Operating Procedure l
SRP Senior Review P@nel

SWEC Stone and Webster Engineering Corporation
TAS Technical Assistance Staff

T&L Trades and Laboﬁ ‘

IVA Tennessee Vallef ALthoricy

TVTLC Tennessee Valley Trades and Labor Council
uT Ultrasonic Tescing

vT Visual Testing

WBECSP Watts Bar Employ}ee‘CohcaJrn‘SpJ‘ecilallPr:og;:amj

WBN Watts Bar Nuclear Plant
WR Work Request or Work Rules
WP Workplans
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1.  INTRODUCTION-

This subcategory report summarizes and evaluates the results of the ECSP
element evaluations prepared under Engineering element number series 22200
(Support Weld Design) and 21500 (Structural Steel Connection Design). Welding
issues other than design-related were evaluated in the TVA Welding Project
Review Plan (Ref. 53).

The evaluations are summarized in the balance of this report as follows:

o Section 2 -- summarizes, by element, the issues stated or implied in
the employee concerns and addresses determination of generic
applicability

0 Section 3 -~ outlines the process followed for the element and
subcategory evaluations and:cites documents reviewed

o Section 4 -- summarizes, by element, the findings and identifies the
negative findings that must be resolved

0 Section 5 -- highlights the corrective actions required for
resolution of the negative findings cited in Section 4 and relates
them to element and to plant site

0 Section 6 -- identifies causes of the negative findings
0 Section 7 -- assesses the significance of the negative findings

0 Attachment A -- lists, by element, each employee concern evaluated
in the subcategory. The concern number is given, along with
notation of any other element or category with which: the concern is
shared, the plant sites to which it could be applicable are noted,
the concern is quoted as received by TVA, and is characterized as
safety related, not safety related, or safety significant

0 Attachment B -- contains a summary of the element-level
aevaluations. Each issue is listed, by element number and plant,
opposite its corresponding findings and corrective actions. The
reader may trace a concern from Attachment A to an issue in
Attachment 8 by using the element number and applicable plant. The
reader may relate a corrective action description in Attachment B to
causes and significance in Table 3 by using the CATD number which
appears in Attachment 8.

I3

2638D-R22° (12/09/87)
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The term "Peripheral finding" in the :issue column refers to a ' “
finding that occurred during the course of evaluating a'concern: but !
did not stem d1rect1y from an employee concern. These are

class*fied as "E" in Tables 1 and 2 of this report ~ ' 1 | |

. o  Attachment C -- lists the references cited in the text

2., SUMMARY OF ISSUES/GENERIC APPLICABILITY

The employee concerns listed in Attachment A for each element énd~plhnﬂ have!
been examined, and 14 issues have been: identified. Review of these. issues is
presented in 22 element eva]uations. S

The 1ssues reviewed under this subcategory are grouped by element and ' '
summarized, and their generic applicability determinations are 'addressed in |
the fo110w1mg subsections. Quality-related Corrective Action Tracking |
Documents (CATDs) are reviewed by the applicable site managers -to identify any
conditions adverse to quality (CAQ). If a CAQlireport is prepared generic
applicability to all plants must be examined. | N

2.1 MHrona Weld Des1qn on Box Hanuers - Element 222 q

An incorrect weld was required on box hangers (box anchor rear plates) If
performed as designed, the weld will fuse into the process pipe and will not
allow for pipe expansion; the box anchor end plate will thus be overstressed.

This issue was evaluated for WBN, BFN, 'and BLN. For! SQN, 'this issue was not.
considered for evaluation because the Nuclear Safety Review Staff (NSRS)
concluded in its Invest1gat1on Report i 85-560 .SQN that this: problem does not
+exist at SQN. ‘ Co ‘

2.2 Box Anchors with Excessive Ne]ding - .Element 222.2
Weld between process pipe and boxjanchor front plate i;.over?engineekédh Lo

This issue was evaluated for SQN and WBN and found to be 1nva11d. There was:
no factual basis to consider it for other: plants.:

The issue of overheating due to excessive welding was address edfim Welding
Project-Generic Employee Concern Report WP-15-SQN (Ref. 65) C

2638D-R22 (12/09/87)




TVA EMPLOYEE CONCERNS REPORT NUMBER: 25500
SPECIAL PROGRAM REVISION NUMBER: 4
Page 5 of 30

2.3 DOrawings Do Not Always Show Weld Size - Element 222.3

Pipe support drawings do not always show all details, particularly weld sizes,
and welds. are not detailed properly.

This issue was evaluated for the four plants (SQN, WBN, BFN, and BLN).

2.4 Modification of Clamps - Element 222.4

Proof tests were not performed to ensure that the vendor specifications were
not compromised for the field-modified pipe clamps.

The issue of vendor standard components modified or fabricated by .field is
addressed in Construction Subcategory Report 11100. .

The issue of pipe clamps designed to provide two-directional restraints was
evaluated for WBN only and was found to be valid. SQN has issued Significant
Condition Report (SCR) SQN CEB 8685 (B25 861126 018) to address this issue.

In response to the potential generic condition evaluation request, BFN and BLN
indicated that this condition does not exist at those plants.

2.5 Structural Steel Connection Design/Bolts Replaced by YWelds - Element 222.5

In .2 mixed bolted and welded connection, the weld should be designed to carry
the entire shear load.

This issue was evaluated for all four plants (SQN, WBN, BFN, and BLN).

2.6 Structural Steel Connection Design - Element 215.9

Bolts and welds are used in the same connection to transfer loads from
structural steel members in concrete walls. They are not supposed to be
mixed. (For Browns Ferry and Bellefonte, this issue 1s addressed in

element 222.5.)
This issue was evaluated for all four p]ants (SQN, WBN, BFN, and BLN).

2.7 AISC Minimum Weld Criteria - Element 222.6

American Institute of Steel Construction (AISC) minimum weld criteria were not
always followed.

This issue was not considered for evaluation for BFN and BLN because no
significant findings were observed in the evaluation performed for SQN and W8N
and, also, ASME code case N-413 permits weld size smaller-.than the minimum
size required per AISC, provided appropriate design loads and allowable
stresses are considered in the weld design.

. 2638D-R22 (12/09/87)
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2.8 Weiding on Two Sides of Tubing - Element 222.7 L 101

Saquare tubing requires only top and bottom welds. It is 1mb11éd that
all-around welding -should be used where possible, regardlesa of the loadilng'
condition.

This issue was evaiuated only for WBN because of its specific referénce to WBN:
features and was found to be invalid. ‘

2.9 Verification of Weld Securiﬂg the Pads to the Inner Shél]j-‘Element 222.10

Weld size and supporting component size were increased, except for the! welds
secur1ng the pads to the inner shell that supports the entire hanger. 1

Th1s issue was evaluated only for WBN because of its spec1fmc reference to WBN:
features and was found to be invalid. ‘

2.10 Undersized Weld Specified for a Support -‘ElementJZZZ.ll

An undersized weld spécified for a hanger located in unit 2 will not support
the component. L L

This issue was not' considered for evaluation for SQN, BFN, and BLN because no
significant finding was observed in the evaluation performed for WBN.

2.11 Suoport Tube Distortion - Element 222.12 . S ”
‘ 1

Test1ng is required to determine whether the instrument/drain lines are
‘overstressed because of d1stort1on 1n the 8001«type p1pe stanchions caused by
the we1d1ng process. ‘ | | ‘

The issue was not cbnsidered:forjeva]uatibnifor SQN, BFN,‘and BLN because
there was no significant finding observed in the evaluation performed for WBN.

2.12 Summary of Subcategory Issues

The issue summaries above deal w1th presumed des1gn def1c1enc1es or
inadequacies in weld design of pipe supports. More spec1f1ca11y, seven issues
are concerned with inadequate weld designs (contained in element

evaluations 222.1, 222.2, 222.3, 222.5, 215.9, 222.6, and 222.11); two. issues
suggest the strengthenlng of the weld spec1f1ed on support drawings (contained '
in element evaluations 222.7 and 222.10); one issue requires testing to
determine if the distortion caused overstressing of the instrument/drain line
(contained in element evaluation 222.12); and one issue is concerned with

proof tests not be1ng performed for modified véendor pipe clamps (contained in
element evaluation 222,4). In addition, four peripheral findings were |
uncovered during ECTG evaluation and réqu1re eng1meer1ng Lvaluatlon to justify
the design deficiencies.

26380-R22 (12/09/87)
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;‘ A complete statement of each issue reviewed within the element evaluations is

provided in Attachment 8. This attachment also lists findings and corrective
actions, which will be discussed in Sections 4 and 5 of this report.

As the following sections show, seven of the_above summarized issues were
found to be valid and require corrective action.

3. EVALUATION PROCESS

This subcategory report is based on the information contained in the
applicable element evaluations that address the specific employee concerns
i related to the issues. summarized in Section 2. The evaluation process
consisted of the following steps (references are in At;achment C): .

3.1 Wrong Weld Design on Box Anchors - Element 222.1

Watts Bar

a. Reviewed WBN standard box anchor drawings (478100 series) (Ref. 1).

b. Reviewed Office of Engineering (OE) calculations (CEB-CAS-173) and
Nonconformance Report (NCR) 6264 for box anchors (Ref. 2).

, c. Reviewed TVA's corrective action plan (CAP) for. CATD 222 01 W8N O1.
‘ Browns Ferry and Bellefonte
. a. Reviewed standard box anchor design drawings (for BLN) (Ref. 3).,

b. Reviewed a sample of box anchor drawings to verify the rear plate
weld details specified on the drawings (Refs. 4 and 5).

c. Reviewed design and construction procedures to verify rear plate
welding (gap) requirements (Refs. 6, 7, 8, and 9).

d. ?grforqgg field walkdown to verify the actual welds installed
efo . )

e. Reviewed TVA's CAPs for CATDs 222 01 BFN 01 and 222 01 BLN O1.

3.2 Box Anchors with Excessive Welding - Element 222.2

'Sequoyah
a. Reviewed a sample of box anchor drawings for 3/4-inch- and
2-inch-diameter stainless steel pipe (Ref. 11).

?’f“;i;iﬁ w0
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b. Raeviewed anchor design cr1ter1a and appropriate code requwrements‘ !
for welding. to process. p1pe (Refs. 12, 13, and 48) o

c. Reviewed box anchor deta1ls and their ca]culat1ons for weld sizle |
calculated and specified (Ref. 14).

d. Reviewed TVA's CAP for CATD 222 02 SQN 01
Watts ‘Bar
a. Reviewed WBN standard box anchor 478100 series drawings‘(Refx 1).

b. Reviewed anchor design criteria and appropriate cade. requxrements
for welding to process pipe (Refs. 13-and 15).. o Lo

c. Reviewed a sample of box anchor drawings for 3/4- inch- and
1-inch-diameter stainless steel pipe and for carbon steel and
stainless steel pipe greater than 1 inch in diameter (Ref. 16).

d. Reviewed box anchor drawings 47A060-63-39, Rev. 0, and
47A060-62-118, Rev. 0, referred‘to 1n Concerns IN-85 316 005 and
IN-85-672-001.

e. Reviewed TVA's CAP fpr}CATD 222 02 WBN 01.

3.3 Drawings Do Noit: Always Show He'ﬁd Size (A1) Plarnits) -~ Element 222.3 ‘.
a. Selected a2 sample of pipe support drawings for reView (Ref. 17).

b. Reviewed supports selected in item al to ver1fy completeness of the
drawings. ‘ oo

c. Verified as-built condition if the drawings rev1ewed had 1ncomplete
information (for SQN and WBN) (Ref. 18). ' . o | \

d. Reviewed TVA procedures applmcab]e to pnpe support draw1ngs
(for BLN) (Ref. 9).

e. Reviewed TVA's CAPs for CATDs 222 03! SQN 01 222‘03 NBN 01,
222 03 BFN 01, and 222 03 BLN O1.: P

3.4 Modification of Clamps (watts Bar) - Element 222.4

a. Reviewed the subst1tut1on requirements for vendor-supplwed
components specified in notes 49 \544 102, and 167 of 47A050 series
hanger drawings (Ref. 20) ‘ S
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d.

Reviewed .pipe support drawings 74-1RHR-R61, Rev. 904, and
47A050-3-92, Rev. 3, to verify the use of modified clamps.

Reviewed calculation (WBP 840127 081) to verify the qualification
documgntation of the modified clamp used in support 47A050-3-92,
REV. - ~

Reviewed TVA's CAP for CATD 222 04 WBN O1.

3.5 Structural Steel Connection Design/Bolts Replaced by Welds and Structural

Steel Connection Design - Elements 222.5 and 215.9

Sequoyah and Watts Bar (222.5)

a.

e.

Reviewed 47A050 series drawing notes for mixed bolted and welded
connection requirements.

Reviewed design criteria and applicable codes for mixed connection
requirements (Ref. 21).

Selected pipe supports having mixed bolted/welded connections for
review (Ref. 55).

Reviewed $upport calculations for design assumption and distribution
of loads among bolts and weld (Ref. 22).

Reviewed TVA's CAPs for CATDs 222 05 SQN O1 and 222 05 W8N 01.

Sequoyah and Watts Bar (215.9)

e.

f.

?eviewed)NBN problem identification report on this concern (for WBN)
(Ref. 23).

Identified SQN investigation on this topic (for SQN) (Ref. 24).

Reviewed NSRS investigation (Ref. 66) (for WBN) and Civil

- Engineering Branch (CEB) policy memo (PM) 86-17 (841 860911 O11) on

this topic.

Selected design drawings where bearing-type bolts and welds were
used in the same connections (Ref. 25).

Performed walkdown in Reactor Building and verified that “mixed"
connections exist (for SQN) (Ref. 26).

%eviewed}drawings and calculations for cases of "mixed" connections
Ref. 27). .
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o

g.

Reviewed TVA's CAPs for CATDs 215'09' SQN 01 and 215 09 WeN 01.

Browns Ferry and Bellefonte (222. 5) (Element 215.9 for»BFNfanﬁ BLN :is:

addressed

a.

'b.

- (Refs. 29 and 30).

h.
3.6 AISC

in this evaluation.)

Reviewed design: cr1ter1a and' 45A800 and 478435 series drawing notes
for m1xe? bolted and. welded conmeotlon requ1rements (for BFN)
(Ref. 29

Reviewed design cr1ter1a and' 4AW, '4BA, 4BB, 4DW, 4RA 4RB, and 4RYW
series drawing details and notes for mixed bolted and wp1ded
connection requirements (for:BLN) (Refs. 28 and 29)

Reviewed applicable codes‘(Ref.w54).w

Selected pipe supports hav1ng m1xed ho]ted and we]ded connections
for review (Ref. 29). - Lo

‘R9v1ewed support ca]cu]atlons for 'design assumpt1ons and

distribution of loads among bolts ‘and weld (Ref. 30)

Reviewed SCR BFN CEB 8621 [841 860421 007] for thesejconcern$ and _
reviewed resulting BFN enq1ne°r1ng activity. ‘

Reviewed drawings and: ca1cu'lat10ns for cases - of mixecl connections "

Reviewed TVA's CAPs forICATbs 222 05 BFN O1 and‘222 05 BLN O1.

Minimum‘weld Criteria (Sequoyéh‘and Watts Bar) - E1ement 222.6 |

d.

b.

C.

2638D-R22

Reviewed Pipe Support Design Criteria and L1cenb1ng Comm1tments
regard1ng AISC minimum we]d requirements (Ref. 32) o |

Reviewed applicabie codes‘(Ref.J33).

Reviewed pipe supports and calculations to ascertain if the code |
requirements. and commitments are met (Ref. 34). = = 1 1 1 1
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I d. Reviewed memo E44011-01 (Ref. 59) cited in the concern and
associated documents (Ref. 60) (for WBN).

. e. Reviewed TVA's CAPs for CATDs 222 06 SQN 01, 222 06 SQN 02, and
; . 222 06 WBN 01.

3.7 Welding on Two Sides of Tubing (Watts Bar) - Element 222.7

a. Reviewed pipe support drawings and calculations that involve the use
of square tubing (Ref. 35).

b. Reviewed Pipe Support Design Manual and Design Criteria for Analysis
of Category I component supports (Refs. 13 and 36).

c. Reviewed Nuclear Safety Review Staff (NSRS) Report 1-85-216-WBN.

d. Performed plant walkdown during which welded connections of various
pipe supports with square tubing were inspected to verify the
concern and length of side welds (Ref. 37).

e. Conducted interviews with TVA Construction and QC personnel to find
the actual welding practices and/or procedures followed for square
tubing (Ref. 37).

f. Held discussions with W8N Engineering Design (EN DES) personnel as

. required (Ref. 38).

g. Generated sample weld calculations, based on flat length of tube,
for hanger 47A450-25-415, Rev. O (Ref. 39).

h. Reviewed TVA's CAP for CATD 222 07 WBN Ol.

3.8 ‘Verification of Weld Securing the Pads to the Inner Shell (Watts Bar) -
Element 222.10 ' .

: a. Reviewed original design drawing and calculations p}epared by
Chicago Bridge and Iron (CBI) for the supports attached to the inner
shell of the dome (Ref. 40).

b. Reviewed revised design drawings and calculations performed by TVA
for these supports (Ref. 41).
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3.9 Undersized Weld Specified for a Support (Watts Bar) - Element 22?‘11‘

a. Reviewed Pipe Support Des1gn Crmter1d and P1pe >upport Design Manual
(Refs. 36 and 42). ‘

b. Reviewed 25 p1pe support drawings (102 welded connéct1ons) from:
units 1 and 2, along with associated idesign calculations, to
ascertain whether code requirements are met (Ref. 43) o

3.10 Support Tube Distortion (Natts Bar) - Element 222,12
a. Reviewed design standards‘of‘BOOI type supports (R§f4 a44),1 | |

.b.  Performed plant walkdown during which various auxxiléry feedwater
(AFW) BOOY type supports were v1sua11y 1nspected to ver1fy the =~
concern (06/09/86). ‘ \

c. Reviewed Pipe Support Design Manual and Design Criteria for AnaWysis
‘of Category I component supports (Refs. 45, 56, and 57). @ | |

d. Performed study for various branch/stanchion welded connections 'to!
evaluate the stresses in the linstrument/drain 11ne (Ref 46).: 1

4.  FINDINGS S T N R ”

The findings from each of the element evaluations for this subcategory are
contained in Attachment 8. The findings are listed by element number and by
plant. The summarized findings follows i © © © = = =

4.1 Wrong Weld Design on Box Hangers - Element 222.1. 1

The employee concerns are valid for WBN, BFN, and BLN. Watts Bar (WBN) issued
a nonconformance report to acknowledge the misapplication of the requirements
specified on standard box anchor drawings. As a result, the W8N Office of
Construction (0C) performpd a walkdown to, verify the as-consrructed welds for
all box anchors installed in units 1 and 2. | The Office of Engineering (OE) '
evaluated- all box anchors with the weld fused or with the possibility of
fusion or those that were inaccessible Ifor inspection as identified by 0OC.

The evaluation team observed that. three box anchors were not: 1nc1uded in the.
0E evaluations. ‘ Lo

The review of samples from Browns Ferry and Bellefonte box anchor 'drawings
indicated that the gap requirements between the rear plate weld and the
process pipe were not specified on the drawings. If this weld js performed as

2638D-R22  (12/09/87)




-

TVA EMPLOYEE® CONCERNS REPORT NUMBER: 25500
SPECIAL PROGRAM REVISION NUMBER: 4
Page 13 of 30

designed for the entire length, it will run into and fuse to the process
pipe. Some box anchor drawings contained a note, "no weld to pipe"; however,
no installation/welding guidelines were provided to ensure "no weld. to pipe"
was made in such cases. There is a possibility of the rear plate being
overstressed in cases where the weld is fused to the process pipe.

The issue that overheating caused by a large weld size could produce metal
fatigue/in-service failure in circumferential welds is addressed in Welding
Project - Generic Employee Concern Report WP-15-SQN (Ref. 65).

4.2 Box Anchors with Excessive Welding - Element 222.2

For SQN and WBN, the full penetration weld specified between the process pipe
and the front plate on a sample of box anchor drawings reviewed is in .
compliance with the anchor design criteria and code requirements; therefore,
the employee concern is not valid.

During the evaluation of this concern, a peripheral finding was identified;
one SQN box anchor drawing was observed with a fillet weld specified as
permitted by the anchor design criteria. However, the requirement of using
the appropriate piping stress intensification factor (SIF) was not complied
with in the stress analysis. The calculations for this anchor were not
available to verify the adequacy of the fillet weld. This peripheral finding
appears to he an isolated case and, therefore, shouid not be considered for

other plants.

4.3 Drawinas Do Not Always Show Weld Size - Element 222.3

Review of a sample of pipe support drawings for all four plants indicated that
some drawings were found with missing information and incomplete details, such
as no lug orientation, missing weld symbols, and welds detailed improperly.
However, the actual pipe support installations at Sequoyah were verified and
all were found to be installed correctly. SQN has a drawing configuration
control program, and BFN has the Site Director's Program and the IE 79-14
Bulletin Program to correct missing information on pipe support drawings. WBN
issued problem identification reports (PIRs) to correct this problem. ‘At the
time of evaluation, BLN did not have a program to correct weld detail related
deficiencies. The employee concerns are valid for all ‘four plants. (SQN,
WBN, BFN, and BLN)

4.4 Modification of Clamps - Element 222.4

The modified pipe clamp at WBN, which is similar to the clamp identified by a
Sequoyah SCR, had no documentation existing to qualify it. Evidently, no
proof tests were performed following the modification to assure that vendor
(Bergen-Paterson) design, fabrication, and specifications were not
compromised; therefore, the employee concern is valid.
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Another modified pipe ciamp that was unacceptable to the vehdof was accepted
by TVA by documenting the engineering justification in the CaICUlationﬂ.

4.5 Structural Steel Connection De$1gn/801ts Replaced by We1d$ and Structura]
Steel Connection Design - E]ements 215,9/222.5 ‘ S

The employee concerns are valid for all four plants. At all four plants,
construction was permitted to substitute fillet welds for concrete anchors
when a surface-mounted plate overlaps an embedded plate. However, correct
analysis assumptions were not rons1dered wn‘the evaluatmon of mixed
welded/bolted connections.

A problem identification report or a sngnhficant condition repOrt was issued
by each plant to address the problem and lits corrective action. However, the
corrective actions were insufficient to correct the design deficiency,

In addition, a peripheral finding at BLN was discovered during the evaluation
of this concern. In some areas, design calculations for pipe whip restraints
under seismic out-of-plane 1oads need 1ust1f1cat10n for results that are -
determined by judgment alone. The generic appl1cab111ty of this peripheral
finding to other plants is to be determined by TVA in the Generic Condition
Evaluation required by CAQR BLF 870090: {RIMS BO5 870714 30]J !

4,6 AISC Minimum Weld Criteria -~ E]ement 222.6

The review of a sample of pipe support drawing$ for SQN and WBN indicated
that, in some cases, the AISC minimum weld requirements were ndt met as
committed to in the design cr1ter1a and the FSAR Therefore, the employee
concern is valid. oo

In the instances where the AISC minimum weld réqu\rements for WBN: pipe' ' I |
supports were not met, it was found that the weld sizing was properly | | | !
performed using appropriate des1gn loads and al]owab]e weld stresees ‘

In addition, design calculations for 12 SQN pipe supports whose welds do not
meet minimum sizes were not available for review to verify that appropr1ate
design loads and allowable stresses are considered in weld dPs1gn b

4.7 Welding on Two Sides of Tub1ng - Element 222,7

For WBN, the adequacy of top and bottom welds for structura] tub1ng was'
eva]uated and found to be qualified, eithér by analysis or by documented
engineering Judgment. Therefore, the Ut1ﬂ1zbtion of‘an all-around weld' as
stated by the CI is not required.
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During the evaluation of this concern, a peripheral finding was discovered:
one weld connection for the too and bottom sides of structural tubinas was
calculated based on the entire lengths (i.e., including the curve surface).
However, the evaluation team noted that Construction provided a weld for the
flat lengths only (i.e., did not include the curve surface) The generic
applicability of this peripheral finding to other plants is to be determined
by TVA in the Generic Condition Evaluation required by CAQR BLF 870098

[RIMS. BOS 870612 318].

4.8 Verification of Weld Securing the Pads to the Inner Shell - Element 222.10

The evaluation team reviewed the original WBN weld calculations prepared by
Chicago Bridge and Iron and the revised calculations prepared by TVA for the
supports attached to the pads. An increase in weld size is not necessary.

4.9 Undersized Weld Specified for a Support - Element 222.11

The review of a WBN sample of pipe supports indicated that,fin all cases, the
specified weld sizes were larger than the calculated weld sizes. Therefore,

the employee concern that undersized welds are spec1f1ed on support drawings

is not valid.

‘ 4.10 Support Tube Distortion - Element 222.12

| A note on a 'WBH 8001 sketch from an expurgated file indicated a 5/16-inch

| distortion in a pipe stanchion. Distortions of this magnitude were not

‘ ‘ observed by the evaluation team during the visual inspection of several B00]

| stanchions. -further, the calculations performed by the evaluation team

\ ' indicate that axial stresses. would not result in a fatique-induced pipe
failure during the expected operating life of the plant. Additional testing
is not reguired because the concern is not substantiated.

4.11 Summary of Subcategory Findings

Each of the detailed findings in Attachment B has been classified. A summary
of the classified findings is provided in Table 1. Class A and B findings
indicate that there is no problem and that corrective action is not required.
Class C, D, and E findings require corrective action. The corrective action
class, defined in the Glossary Supplement, is identified in the table by the
numeral combined with the finding class.

The summary of findings by classification is given in Table 2. Where more
than one finding/corrective action classification is listed in Table 1 for a
single issue/finding, Table 2 counts only a single ciassification. For
element 222.1, the "C6" classification would be chosen over the "C2."
Therefore, Table .2 identifies only one f1nd1ng/correct1ve action

X classification for each issue evaluated.
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Of the 35 findings identified by a classfification in Table 2, seven require no
corrective action. Of the remaining 28, 14 findings had corrective actions
initiated before the ECTG evaluation, 10/ findings had new corrective actions
identified, and four were peripheral findings identified during the ECTG:
evaluation. From this table, it can be seen that at Watts Bar, where most of
the issues originated, 8 out of .a total of '13:findings were found to be valid:
and require corrective action. Also at Watts Bar, there was one peripheral’ |
finding requiring corrective act1on.

5.  CORRECTIVE ACTIONS o

The corrective actions, along w1th the1r\fvnd1nq/correct1ve actxon
classifications, are summarized in Tablel 3. The corrective action
descriptions in thé table are a condensation of the more detailed corrective
action information provided in Attachment 8. 'The table indicates the plant or
plants to which a corrective action is applicable by the Correctivel Action | |
Tracking Document (CATD) column, where the applicable plant .is identified by
the CATD number. Summaries of the‘correctﬂve\action'nlans:are as follows:

5.1 Wrong Weld Designed on Box Hangers - Element 222.V

Three box anchors will be evaluated that were not included in an earlier WBN
evaluation. WBN box anchor 478100 series drawings have been revised to
specify gap requirements between the rear plate weld and the process pipe. ‘.

BFN has reviewed box anchors lnstalled in 1980 or later and found 12 box
anchors draw1nqs that do not provide for a gap between the rear piate and the
process pipe. The 12 box anchors will be evaluated/reinspected for weld
fusion to ‘the process pipe. B8ox arichors installed before 1980 will be
evaluated under the IE Bulletin 79-14 program, small bore program and class II
over class I program. B8FN des 1gn cr1terha\w111 be rev1sed to ‘add gap
requirement.s. A

BLN will reinspect and evaluate.ali installed box anchors fbr;wer fusion to
the process pipe.and-will also revise the general note:on the standard box
anchor .drawing to specify the gap requirement between the ﬁear plate weld and
the process pipe.

Box anchors found unacceptable by the evalwatnon w111 be reworked to remove
the fused weld (WBN, BFN, BLN). P

5.2 Box Anchors wmth Excessive Ne1d1ng -~ Element 222 2

The adequacy of ‘1/4-inch fillet weld used. for anchor 1-H20-330, Rev. 5, will
be verified. To establish this occurrence as an isolated case, a random
sample of box anchors will be examined to verify the as-gonstructed weld
(SQN). (No corrective action is required for WBN. ) ‘
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5.3 Orawings Do Hot Always Show Weld Size - Element 222.3

Sequoyah commits to documenting modifications to supports on confiquration
control drawings. Watts Bar safety-related pipe supports will be revised
under the existing PIRs to show missing information.

BFN pipe support drawing discrepancies for the supports installed before 1980
will be verified under IE.Bulletin 79-14 program, small bore pipina proagram,
and class II over class I program. Support drawings installed after 1980 will
be verified for missing information by examining a random sample.

BLN will review a randomly selected sample of weld connections specified with
2 sides/3 sides symbol in support drawings. The as-constructed weld
configuration will be verified against the calculated configuration., Design
criteria will be revised to follow AWS welding symbols for the future desians.

5.4 Modification of Clamps - Element 222.4

A11 safety-related pipe support designs will be evaluated to qualify the
modified vendor components (WBN).

The support design manual will be revised to require any modification to
vendor supplied standard support components to be qualified by the vendor or
any appropriate qualified TVA designer (WBN). [

5.5 Structural Steel Connection Design/Bolts Replaced by Weld and Structural
Steel Connection Desian - Elements 215.9/222.5 \

TVA commits to select a random sample of surface-mounted plates with mixed
welded/bolted connections from various commodities. The sample will be
analyzed by distributing all shear forces applied on the base plate to the
weld. The sample will be expanded, if required, to achieve a 95 percent
confidence level in 95 percent conformance. The connections that are found
deficient will be strengthened. ‘A policy memorandum.was issued to prevent
recurrence in the future (SQN, WBN, BFN, BLN).

The calculations for jet impingement barriers will be reviewed and revised to
address seismic out-of-plane loads and to justify the inadequate engineering
judgement made in the the calculations. Deficient structures will be modified
as required (BLN).

5.6 AISC Minimum Weld Criteria - Element 222.6

Applicable design criteria and FSAR sections will be revised to reflect the
use of welds smaller than the AISC minimum (SQN, WBN). In addition, Sequoyah
will qualify by analysis the 12 supports whose welds do not meetlminimum sizes.

26380-R22 (12/09/87)
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5.7 Welding on Two Sides of Tub1ng - Element 222.7 ] ] o

A1l engineered pipe supports with tubes:welded on two oooos1te sides will be
reviewed under the hanger and analysis update programs.: All required support
and calculation revisions will be pernformed under these pqurams {WBN). ‘

5.8 ‘Summary of Subcateqory Correct1ve Actions

From the Finding/Corrective Action Classification column in Table 3, itican be

seen that of the 16 corrective actions identified, eight involve additional
evaluation/analysis to meet design commitments and may reguire hardware ' '

changes or physical modification, six require revision of support design =+ =
criteria and reinstruction of dLs1gnerswtowpnevent‘recurrence, one ‘requires |
verification of appropr1ate design loads and :allowable stresses used iiniweld @ = =
designs, and the remaining one requ1neswdocumentat10n of m1ss1nq information

on support drawings.

In addition, the CATD column in Table 3ishows that, in most dases, a similar
corrective action is applicable to all plants. The corrective action plans
are found to be acceptable by the evaluation team to resolve the findings.

6.  CAUSES

Table 3 identifies one .or more causes for each problem reauiring corrective
action. An attempt was made to identify the 'most important cause for each!

corrective action; however, in some instances, the problem may have resulted
from a combination of causes. Therefore, more than one cause is identified

for some of the corrective actinns. 'However, whenever there was direct .

evidence linking a cause with a corractive adtion requ1rement, such evidence |
was taken into account. S A A R A

6.1 Bases for Identifying Causés‘

The bases for identifying soecific causes for each corrective action |
description in Table 3 and the negqative findings are as. follows:

6.1.1 Wrong Weld Desian'onfsox Hangers - Element 222.1

Installation procedures and standard box anchor drawings did not specify the
gap requirements between the rear plate weld ‘and the. process pine and detail
on the drawings was not clear causing welds to be fused to the process pipe. |
‘Adequate procedures should have prevented this deficiency. Lo

1 o QIII'}
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6.1.2 Box Anchors With Excessive Welding - Element 222.2

Design criteria require the stress intensification factor (SIF) to be used
when a fillet weld is used between the front plate of a box anchor and the
process pipe. Calculations were not performed to adhere to the design
requirements. The oversight was an engineering error.

6.1.3 Drawings Do Not Always Show Weld Sizes - Element 222.3

Pipe support drawings were missing design details. Wrong weld symbols were
specified on support drawings because AWS Weld Standards were not followed.

6.1.4 Modification of Clamps - Element 222.4

Calculations performed were inadequate and enqineering judgment was not
documented to justify the modification of vendor components.

6.1.5 Structural Steel Connection Design/Bolts Replaced by Welds and
- Structural Steel Connection Design - Elements 215.9 and 222.5

Assumptions used in the calculations of mixed connections were
unconservative. Welds should have been designed considering the total shear
load and a portion of tension loads, in accordance with the requirements
provided in the design criteria and procedures.

6.1.6 AISC Minimum Weld Criteria - Element 222.6

Design criteria and the FSAR have commitments to follow the AISC minimum weld
requirements. However, the calculations performed did not consider the
minimum weld requirements.

6.1.7 Welding on Two Sides of Tubing - Element 222.7

Weld calculations performed for two sides of structural tubing were
inadequate. Only the straight portions of structural tubing should have been
considered in sizing the weld. Design criteria did not provide guidelines for
designing such welds. The oversight was an engineering error.

6.2 Groups of Causes

The causes in Table 3 are assigned to broader groups as follows: management
effectiveness, design process effectiveness, and technical adequacy. Using
these groups, the totals from Table 3 show that 10 causes are in the
management effectiveness group, 12 are in the design process effectiveness
group, and 5 are in the technical adequacy group.
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The pattern of "Inadequate Procedures" and "Procedures not Followed," which
was encountered in the. t1nd1mgs related to box anchor weld fused to process
pipe, modification of pipe clamps, analysis of mixed bolted/welded: | | |
connections, and welding on two sides of tubing, 1nd1cates there is @ | |
insufficient involvement on the part of engineering superv1s1on in prov1d1nq
adequate procedures and assur1nq that they are followed.

6.2.1 Management Effectivenss

TVA has committed in its NPPs (Ref. 52) tol update procedures and provide
.adequate training in procedure implementation. These 'steps, when properly
implemented, will correct the obsérved defficiencies. =

6.2.2 Design Process Effectiveneds |

The greatest number of causes fall in the area of design process effectiveness
and were primarily attributed to "Inadequate Calculations" and "Lack of Design
Detail." Oesign calculations were either incomplete, i.e., did: not_cover all
components, or the design assumptions were not properly followed. iThe |
"Inadequate Calculations" were also a result iof "Procedures Not: Fo110Wed" or
“"Inadequate Procedures." These causes indicate:a lack of attention to | | | ' |
documentina calculation adequately. I R P
\
|
|
\
|
|
|
|

The programs addressed in the NPPs, such as the: hanger and analys1> update’
program, design baseline and verification,: regeneration:of: calculations,
configuration control, and technical audits, should correct the deficiencies
identified above. Action by line management to upgrade the design review |
process should reduce the number of errors and deficiencies in desiagn output
in the future. ' ol T

6.2.3 Technical Adequacy

The dominating cause of techn1ca1 inadequacies was: that: the desiqn standards
were not correctly followed. Pxpe support drawings had missing information.

This missing information was m1nor, except! at BLN where welds were! not |

properly specified. ‘ R

7. COLLECTIVE SIGNIFICANCE .~ . | | . | . . . . . . ‘

The evaluation team's judgment as tothe significance of the corrective:
actions listed in Table 3 is indicated in the last three columns of the’
table. Significance is rated in accordance with the type or types: of changes:
that may be expected to result from the corrective action. Eight of the 16
corrective actions for this subcategory are judged to be significant.

i
| . (| ]
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0 On the basis of the judgment of the evaluation team, the overall significance
of the negative findings and corrective actions of all four plants can be
collectively summarized as follows:

0 If the box anchor rear plate welds are made as shown in the
drawings, they will fuse into the process pipe and may not meet code
requirements. WBN evaluated all box anchors and found that three
needed to be reworked to remove the fused weld. SQN reviewed all
installed box anchors. (NSRS Investigation Report [-85-560-SQN) and
did not find a similar condition.

0 Missing information on pipe support drawings is judged to be of
negligible importance except for Bellefonte. Some welds shown in
Bellefonte pipe support drawings were not detailed properly and
.could be misinterpreted by Construction, causing wrong welds to be
installed. The type of welds in question were not used in a
majority of cases. However, BLN will evaluate all such cases 'to
determine any needed modification.

0 Where bolts were replaced by welds for the base plate overlapping
the embedment, the analysis to be performed to evaluate the adequacy
of the changes may result in a hardware change or a physical
modification. SQN has complieted the evaluation of mixed
welded/bolted connections as proposed in the corrective action plan
and observed no deficiency.

o The stress intensification factor (SIF) not considered in the
. analysis of the piping system at SQN could cause loads to be
increased and could result in higher stresses that might not meet
code allowable stresses. This was an isolated case observed during
the SQN evaluation and appears to be insignificant. However, SQN
will examine a random sample of box anchors to establish that this

is an isolated case.

0 The modification of pioe clamps and reduction in weld lengths at WBN
would result in higher stresses that may not meet code allowable
stresses. However, a sample of welds evaluated, considering that
length, were found adequate.

TVA's corrective action plans to .address the negative findings may result in
additional hardware changes or modifications of support components.
Therefore, the final significance of the corrective actions cannot be
determined until the required evaluations. are completed. However, the
preliminary evaluations completed to date by TVA and the verification of
as-built configurations do not lead to the conclusion that support weld
.design/structural steel connection constitutes a significant problem to
Sequoyah, Watts Bar, Browns Ferry, or Bellefonte nuclear power plants.

. 26380-R22 (12/09/87)
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The type of corrective actions resulting from these findings does indicate a
need to develop better procedures/criteria:and follow them effectively in the
design process. The corrective actions, suchi as correcting deficiencies in
procedures;cr1ter1d and trd1n1nq to implement: procadures/cr1ter1a properly,
will minimize the deficiencies in theidesign process.

The TVA Nuclear Performance Plans (NPPs), outlined in the reference section of
this report, should correct programmatic, management, and design-related
deficiencies. The Corporate -NPP describes the measures that TVA has taken 'and
currently intends to take to improve the corporate-level management. of its:
nuclear activities and to correct the problems that have occurred in this
area. The corporate NPP has also identified the need for ctrengthen1nq TVA's
Engineering organization. This need is based, in part, on deficiencies in
design process effectiveness, which are partially illustrated: by the cause
discussion in Section 6. [t also is based on past implementation of the TVA
Quality Assurance program. Thus, thel need for strengthening the Engineering
organization, as indicated by the NPPs,\1swprnmar11y accompiished through
additional training and augmentation of 'thé design 'review pro;ess by the
Engineering Assurance (EA) organ1zat1on.

Under the restructured organ12at1on, the Branch Chief: prov1des engineers and
technical direction for the- Project Engineer; the Branch Chief also assesses
the need for technical reVIews, develops aldocument review and approval
matrix, and schedules reviews as required. Thése proarams, when fully Co
implemented, would minimize the deficiencies in design process effectiveness.

An independent audit on the effectiveness of the implementation of the total 0
Qua11ty Assurance program is instituted byl Engineering management, as a

management tool, to add1t10nally ensure that management oolxcy is being

enforced. This audit function is provided by the :ng1neer1ng Assurance (EX) |
organization. ‘ Lo o

The site-specific nuclear nerformancewplans for SQH, WaN, anijFN provide a
complete account of the actions TVA is taking to improve its nuclear program .
at the respective plants, and the Corporate NPP ‘encompasses 8LN nuclear
activities, ‘

One of the programs addressed in the NPP “is TVA's welding droject review. 'Two
separate phases were used by the welding project to evaluate TVA's welding| |
program. The first phase verified the ddequacy 'of ‘existing welding procedures
to meet the FSAR/Code commitments; the second phase verified that the TVA
welding procedures are adequately -implemented by construction, welds in the
plants are suitable for service, and welding-related Pmployee concerns have no
detrimental effect on the adequacy of hardware. Lo

The results of this subcategory evaluation are being .combined with the other
subcategory -evaluations and reassessed in the Engineering category evaluation.

2638D-R22 (12/09/87)
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TABLE 1
CLASSIFICATION OF FINDINGS AND CORRECTIVE ACTIONS
Finding/Corrective
. Issue/ Action Class*
Element : Finding** SON WBN 8FN 8L
222.1 Wrong Weld Designed on Box a - Ccé Cé D6
Hanger. Weld Will Run - c2 D2 02
Into Pipe. b - Cé Cé D6
222.2 Box Anchors With a A - A - -
Excessive Welding b ES - -
E6 - - -
222.3 Drawings Do Not Always a C3 03 C3 A
Show Weld Size b . c3 03 €3 D6
- D4 04 - D4
222.4 Modification of Clamps a - 02 - -
- 06 - -
222.5 Structural Steel a o C4 4 C4
Connection .Design/Bolts 06 Cé - Cé Cé
Replaced By Welds b *kx kil Cca Cca
- - Cé Cé
c - - - g6
215.9  Structural Steel Connection a c4 c4 *kkk  kwan
Design 06 Co - -

*Classification of Findings and Corrective Actions

A. Issue not valid. 1. Hardware
No corrective action required. 2. Procedure

B. Issue valid but consequences acceptable. 3. Documentation
No corrective action required. 4. Training

C. Issue valid. Corrective action 5. Analysis
initiated before ECTG evaluation. 6. Evaluation

D. Issue valid. Corrective action 7. Other

taken as a result of ECTG evaluation.
E. Peripheral issue uncovered during ECTG
evaluation. Corrective action required.

**Defined for each plant in Attachment B.
***Addressed in Element 215.9.
**xk*fAddressed in Element 222.5.

3
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Finding/Corrective

TABLE 1 (Cont'd)

Issue/ . Action Class*
Element ]  Finding**  SQN  WBN  BEN I IBLN
222.6  AISC Minimum Weld Criteria a 02 02 0 - -
b £5 e
222.7 Melding on Two >1des of . a - AL -
Tubing | b+ 1 = EB - -
] - E2 - -
222.10 Verification of Weld =~ = a ' ' = = = A - -
Securing the Pads to thP T
Inner Shell o o
222.11 Undersized Weld Specmf1pd e A A e e
for a Support oo L

222.12 Support Tube Distortﬁonﬁ a1 - EAE .

*Classification of Findings and}CorreCtive Actions

A. Issue not valid. AR 1. Hardware
No corrective action requ1red. ‘ 2. Procedure

8. Issue valid but consequences acceptable.‘ 3. Documentation
No corrective action required. 4, Training

C. Issue valid. Corrective action . ~ . . . . 5. Analysis
initiated before ECTG evaluation. @ | | | | 6. Evaluation

D. Issue valid. Corrective action . 7. Other
taken as a result of ECTG evaluation. Poobo
E. Peripheral issue uncovered during ECTG
evaluation. Corrective act10n requlired. |

**Defined for each plant in Attachment B. |
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S TABLE 2
FINDINGS SUMMARY

Plant
Classification of Findings SQN WBN BFN 8LN Total
A. Issue not valid. No corrective 1 5 0 1 7
action required.
8. Issue valid but consequences acceptable. .0 0 0 0 0
No corrective action required.
C. Issue valid. Corrective action 2 4 6 2 14
initiated before ECTG evaluation.
D, Issue valid. Corrective action taken 3 4 0 3 10
as a result of ECTG evaluation.
E. Peripheral issue uncovered during 2 1 0 1 4
E£CSP evaluation. Corrective action
required.
Total 8 14 6 7 35

2638D-R22 (12/09/87)
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GLOSSARY SUPPLEMENT
.FOR THE ENGINEERING .CATEGORY

Causes of Negative Findings - the causes for findings that requireicorrective:
action-are categorized as follows: L

1. Fragmented orqan1zat1on - Lines of authority, resnons1b111ty, ‘and
accountability were not clearly defined. o

2. Inadequate quality (Q) training - Personnel were not fully trdined
in the procedures established for design process: control and 1n the
maintenance of design’ documents,\1nc1ud1ng audits.

3. Inadequate Drocedures - Design and modification COntrol methods and’
procedures were deficient in. establ1sh1nq rpqm1rements and did not :
ensure an effective design control program in some areas.

4., Procedures not followed - Existing procedures contro]11nq the deq1qn
process were not fully adhered to. A

5. Inadequate commun1catﬁons - Commun1cat1on, coordlnat1on, and
cooperation were not tully effective in supplying needed’ 1nformat1on
within plants, between plants'and drqan1zat1ons (e. 9., Enq1m9er1no, \
Construction, Licensing, and Operations), and between . . »

interorqanizational disciplines and departments..

6. Untimely resolution of issues'- Problems were not resolved in a
timely manner, and their resolution was not aggressively pursued)

7. Lack of management attention - There was a lack of manaqement
attention in ensuring that proqrams requ1rpd for an effective desian
process were Pstabl1shed and implemented. o

8. Inadequate design bases - Design bases were lacklnq, vague,|orl |
incomp lete for design execution and ver1f1cat1on and for:design
change evaluation. o D

9. Inadequate calculat1ons - Design calcylations were 1ncomm1ete, u«ed
incorrect input or. assumpt1ons, or otherwise failed to fully
demonstrate compliance with dés1hn‘requ1rements or support design
output documents. ‘ oo ‘ P

10. Inadequate as-built reconc111dt1on - Reconc1l1at|on of design and,
licensing’ documents with plant as- ~built 1ond1t1on was lacking or:
incomplete.

2638D-R22 (12/09/87)
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-‘ 11. Lack of design detail - Detail in design output documents was

Tnsutricient to ensure compliance with design requirements.

12. Failure to document engineering judgments - Documentation justifying
engineering judgments used in the design process was lacking or
incomplete..

13. Desian criteria/commitments not met - Design criteria or licensing
: commitments were not met.

14. Insufficient verification documentation - Documentation (Q) was
Tnsufficient to audit the adequacy ot design and installation.

15. Standards not foilowed - Code or industry standards and practices
were not complied with.

A

16. Engineering error - There were errors or oversights in the
assumptions, metnodology, or judgments used in the design process.

17. Vendor error - Vendor design or supplied items were deficient for
the intended purpose.

Classification of Corrective Actions - corrective actions are classified as
belonging to one or more of the following groups:

‘ 1. ‘Hardware - physical plant changes

i 2. Procedure - changed or generated a procedure

|
1 3. Documentation - affected QA records
| .
| 4, Training - required personnel education
5. Analysis - required design calculations, etc., to resolve
Evaluation - initial corrective action plan indicated a need to

evaluate the issue before a definitive plan could be established.
‘ Therefore, all hardware, procedure, etc., changes are not yet known

[2)]
.

7. Other - items not listed above

Peripheral Finding (Issue) - A negative finding that does not result directly
from an employee concern but that was uncovered during the process of
evaluating an employee concern. By definition, peripheral findings (issues)
require corrective action.

‘ ‘  26380-R22 (12/09/87)
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Significance of Corrective Act1ons - The evaluation team's Judgment as to the
signiticance of the corrective actions ]1sted in Table 3 is indicated in the
last three columns of the table. Significance is rated in 'accordance with the
type or types of changes that may be expected to result from the corrective
action. Changes are categor1zed as: i 00

o] Documentation change (D) - this is a change to any des1qm input or
output document (e.q., drawing, specification, calculation, or
procedure) that does not result in a 510n1f1cant reduct1on in design
margi Ne ‘ i i i i

o Change in design marqln (M) - This fis a c¢hange in des1qn
interpretation (m1n1mum requirements vs actual capability) that
results in a s1gn1f1cant (outside normal limits of expected
accuracy) change in the design margin.. All designs include margins
to allow for error and unforeseeable events. Changes in design
margins are a normal and acceptableipart of the des1gn and
construction process as long as thei final design margins satisfy
regulatory requ1rements and applicable codes and 'standards.

o Change of hardware (H) - This lisla physical chanqe to dn existing

plant structure or component that results from a change in the
design basis, or that is required to correct an 1n1t1ally inadequate

design or design error. = 1 1 |
o

If the change resulting from the corrective action:is Judoed to be
significant, either an "A" for .actual or "P" for potential is entered into th
appropriate column of Table 3. Actual is distinguished from potential becaus
corrective actions are not complete and, consequently, the 'scope of required
changes may not be known. Corrective actions are judqed to be significant if
the resultant changes affect the overall qua]mty, Derformance” or marq1n of a
safety-related structure, .ystem, or component. - ‘ !

| o [
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ATTACHMENT A

EMPLOYEE CONCERNS
FOR SUBCATEGORY 25500 )

Attachment A -- lists, by element, each employee concern evaluated in the
subcategory. The concern number is given along with notation of any other
element or cateqory with which the concern is shared, the plant sites to which
it could be applicable are noted, the concern is quoted as received by TVA and
; characterized as safety related, not safety related, or safety significant.

‘ 0107A-R65 (12/09/87) .
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EMPLOYEE CURCERNS FUR SUBCATEGURY 25500

APPLICABILITY
HBN [11] BLH
X ) 4t
X X X
X X X
X
X X X
X X X
X X X

REVISIUN NUMBER: 4
PAGE A-2 OF S

COHCERN DESCRIPTIun®

“Structual steel connections (I-beams to embed plates) are both welded
and bolted. One method 1s for vibration and the other method is for
deag loads. Both type connections are being used on the same [-Beam
and these 'are not supposed to be mixed'. Construction Dept.

concern. Cl declined to provide further information.® (SR).

“Hatts Bar: A design deficiency has a ‘wrong weld® required on box
hangers which, {f performed per design, causes the weld to run into
the pipe (SS or carbon steel code pipe}. Const. Dept. concern. ClI

has no furtner information.® (SR)
"Pussability of metal fatigue/in-service failure in circumferentia)
welds.  Connecting ss pipe to 'box' hangers. Production pressure to
meel weekly quotas causes welding continuously rather than.allowing
weldment to cool. This might encourage using excessive awperage and
larger weld rod. Hany.of these hangers have excessive weld metal (eg
4" weld for 6* pipe). Hanger design doesn‘t allow for pipe
expansion. Hoth units Reactor Bldg, Aux, and ‘raceway'." (SS)

“dux _anchor end plants may be ‘stressed. due to_extended welding.
Example may be found at el. 687" -in tunnel of #2 pipe chase.” (SR)-
“Bellefonte: A design deficrency has a *wrong weld® required on box
hangers-which, - if performed per design, causes the weld to run into
the pipe (S5 or carbon steel code pipe). Const. Dept. concern. CI
nasno further Wnformation.” (SR)y

“Sequoyah: A design deficiency has a ‘wrony weld® required on bo
hanyers which, if performed per design, causes the weld to rua in
tne pipe (SS or carbon steel code pipe). Const. Dept, concern. C
has-no further -information.® - (SR} -~~~ - - -

X
1
LS

o
L]

“yrowns Ferry: " A desiyn deficiency nas a ‘wrolig weld* required on box
hangers which, if performed per desiyn, causes the weld to run into
the pape (SS or carbon steel code pipe). Const. Uept. concern. Cl
has_no further anformation.® _(SR) .~ . _ . . . . ..

y signlflcaﬁiﬁbcr determinativn criteria 1n the ECTG Program manual and applicd

CONCERN PLANT
¢ ELEMENT NUMBER LOCATIUN
E{ 215.9 1N-85-297-003 BN
.- 222.1 E£X-85-039-003 HWBN
- (shared with
“ Subcategory 50300)
.
i IN-85-405-00) WEN
B (shared with
Subcategory 50300}
- (shared with
o~ Element 222.2)
.
IN-85-634-00) NEN
XX-85-08b-002 BLK
: XX-85-086-003 Sun
- {shared with
L Subcategory 50300)
* XX-85-080-004 8FN
1%,
H
o (1) addressed in Element 222.%
\
K
1 ; _
i : *  SR/NO/SS indicales safety related, not safety related, ur safet
. by TVA before evaluations.
"'rf ¢ -""720-3 (12/09/87)
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CUKCERN

“ELEMENT NUMBER

222.2 1N-85-316-005

1H-85-405-00}
{shared with
Subcategory $0300)
(Shared with
Element 222.1)

1N-85-013-001
{shared with
Subcategory 50300)

IN-85-672-001

«

0W-85-003~00)

=~ WBP-Y6-007-001
o (shared with
Subcategory 50300)

222.3 £x-85-061-004
(shared with
Subcategory 20400)

rom e

ATTACHMENRT A

EMPLOYEE CUNCERNS FUR SUBCATEGORY 25500

PLANT . APPLICABILETY
LOCATION X mew g B

HUN X

HUN X

WBN X

WHN X

WEBN X X

HWBN X

WUN X X X X

REVISION NUMBER: 4
PAGE A-3 UF 5

CONCERN DESCRIPYIOR*

“Pipe support design by ENDES puts excessive heat and weld on
circumferentially restrained small bore pipe (1" fillet). Uesign
concern; one example: RBZ, Accumulator £1, 716° ele. pipe, support
4Jr-000-63-39. €I has no further information Dept. concern.” (SR)

“Possipility of metal fatigue/ in-service failure, in circunferential
welds. Connecting ss pipe to 'box’ hangers. Production pressure to
meet weekly quotas causes welding continuously rather than allowing
welduent to cool. This might encourage using excessive amperage and
larger weld rod. Many of these hangers have excessive weld metal (eg
1* weld for 6* pipe). Hanger design doesn’t allow for pipe
expansion. Both units Reactor 8ldg, Aux, and 'raceway'.* (SS)

*Tnermal stress caused by 1/2*- 1* circumferential weld on pipe to
install box hanger. (generic conccrn)‘ {SR)

“yox 4anchors on stainless pipe requires extreme hest to complete the

welding process. This weld generated heat is applied for extended
periods. Tné pipe could be weakened in these areas. This condition
ex1sts tnrough out both units, However examples may be found in Unit
1”2 reaclor at el. 692" inside reactor area door.” (SR)

“The box anchors on the 3/4* and 1* stainless pipe (no further
location details known) are over-engineered. Cl is concerned that
when, ‘*all that meta) is welded on', the pipe has to yet so hot that

it could adversely affect the pipe materyal. CI has no further
infonmation.* (SR)

“gox anchors are improperly designed plant-wide. The design requires
an excessive amount of weld metal to be applied which could result
overneating of the material and resultantly weaken the material.
Construction Department concern. Cl has no further infonmation.” (SR}

“Urawings do not always show complete details, i.e., specific weld
s1ze. Construction concern. Cl has no additional detail.® (3R)

* SR/NO/SS inaicates safety related, not safety related, or safely sigmticant per determination criteria in the ECTG Program manual and applicd

by TVA pefore evaluations.

27720-8 (12/09/81)
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ATTACHMENT A

EMPLUYELE CUNCERNS FOR SUBCATEGURY 25500

CONCERN PLANT APPLICABILITY
EL_Eueur NUMBER LUCATIUN Sy WBN BFN BLN
222.3 0E-QuS-8 KPS X X X X
(Cont'd) (shared with

Subcategory 10400)
222.4 IN-85-305-402 WBN X
222.5 1N-85-109-002 ~ MBN X X X X

rrrrrrrrrr 2226 . - . IM-BS-M09-QU3 - - - - MWBH - - - - X - - X - - - o

222.7 IN-85-541-001) KBN X
222.10 1i-85-070-001 Wi X

REVISION NUMBER: 4
PAGE A-4 OF 5

CUNCERN DESCRIPTION®

»

*Iwo areas regarding design methods for pipe supports are not
receiving proper consideration:

o Effect of baseplate flexibility on anchor loads.

¢ Uetarling methods for welas.® (SS)

NHC fdentrfied the following concern from QIC Keport 1H-85-305-001.

*Proof test not perfor?ed following field modification of clamps to

sssure thal vendor design specifications were not compromised as a
result to field modification.” (SR)

“Bolts replaced by welding to embedded plates. The Cl is of the

opinion that the weld should be analyzed for carrying the entire
load. (Aux. Building, Elev. 742* of 752*, Unit 1 & 2) Two internal

,,,,, SISV.

A0S (correspond ence known) describe lhis condition. Time frame was

1€nY
July 1983.% (SR}

*AISC Mininum Weld Criterfa is violated by Memo £44011-01.° Names are
known.* (SR)

“Concérn: Work package requires welding top and bottom only o
tubing welds even though there is no iutérference from oter
instellations. This required welding on only iwo sides of tubing
ex1sts throughout the site. txample: Reactor #2, raceway, 709°

eiev., AZ 270, 3% tubing.* (SR)

“Concern: Reactor #2, inner snell of domwe. Tne requirements changed,
after wnstallation - frmn 3“x3*x1/4" angle to 4"x4%x)/2* angle and
weld sizes were ncreased accordingly except for the welds securung
the pads to the nner shell which Supports the eatire Nanger/piping
configuration, Mdngers Support 2 10" @ lines and 2 8* O lines.

Juiie 1985 {stil} inprocess work). A rougn sketch is ava)iable.” (SR)

SR/NO/SS indicates safety related, not safety related, or safety slgnnflcant per determination Crlltrld n lhc ECTG Progrdm manual and applied

by TVA before evaluations.




CONCERN
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ATTACHMENT A
tMPLUYEE CONCERNS FUR SUBCATEGURY 25500

REVISION NUMBER:
PAGE A-5 OF 5

PLANT APPLICAYILITY
LUCATIUN SUNT T WUN BEN LBLH ... CUNCERH DESCRIPTION*

WiN X *C! has the concern that the weld specified for a hanger is undersized
and will not support component. Uetails known to QIC, withheld due to
confidentiality. Hanger located in Unit 2. Construction Uept.
concern. Cl has no further information.” (SR)

WBN be

“B-uul type pipe support on safety-related system (Ex. AFW, SIS) have
a welding-caused condition which produces an elliptical shape in the

support tuve. Testing needs to be done to determine if-the distortion

of the support tube caused overstressing in instrument/drain )ine it
supports; HNuclear Power concern. CI has no further information.™
{5R)

»

* SR/NU/SS indicales safety related, not safely reloted, or sstely sigmiticant per delermination criter1d in the ECTG Program wanual and epplicd
vy TVA vefore evaluations.

PL
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TVA EMPLOYEE CONCERNS REPORT NUMBER: 25500
SPECIAL PROGRAM REVISION NUMBER: 4
Page B-1 of 33

ATTACHMENT 8

SUMMARY OF ISSUES, FINDINGS, AND
CORRECTIVE ACTIONS FOR
SUBCATEGORY 25500

Attachment B -- contains a summary of the element-level evaluations. Each
issue is listed, by element number and plant, opposite its corresponding
findings and corrective actions. The reader may trace a concern from
Attachment A to an issue in Attachment B by using the element ‘number and
applicable plant. The reader may relate a corrective action description in
Attachment B to causes and significance in Table 3 by using the CATD number
that appears in Attachment B.

The term "Peripheral finding"” in the issue column refers to a finding that
occurred during the course of evaluating a concern but did not stem directly

from an employee concern. These are classified as "E" in Tables 1 and 2 of
this report.

N

0107A-R65 (12/09/87)




ATTACHMENT 8
SUBHARY UF ISSULS, FINUINGS, AND CURRECTIVE ACTIUNS
FUR SUBCATEGURY 25500

REVISION HUMBER: 4
Page B-2 of 33

Issues findings Corrective Actions
" . ‘
H ta.ta.-.a---in.-.nl
< Element 222.1 - Wrong Weld Uesiyn on Box Hangers
o tt..j.'.l.l.tl.l!. . K
. LR UL SuN St Syn
(N/A)
" WEN NBN HBN '
T a. Wrong weld-required on pox hangers a. WBN issued nonconformance report (NCR) blod in 0U8/8S to a. In ats corrective action plan (CAP)
. (anchor piate). If performea as acknowledge the misapplication of tne requirements (TCas-232,. 03/05/87) in CAID 222 ol WBN |
| - designed, weld will run into process specified in drawings 4/8100-2 and 478100-3, 01, IVA commits to evaluste the remaining
pipe. Construction attempted to make a wely for the entire three box anchors (47A000 yz-3, -4, and l
-, length {extensing up to the process pipe) -of the vox -5} and include this evaluation in the
. . anchor rear plate. This resulted n the weld actually box anchor evaluation calculations .
. . fusing to the process pipe. (CEB-CAS-173). Tnis corrective action
d - will be tracked by problem identification
- - H Watts Bar Office of Construction (UC) performes a report (PIR) W8N WUP 8750, RU.

.
L A

. 2460090 (12/09/87)

- - -the-rear plate-of the bux

walkduwn of 46b box anchors that do aot shuw gap . . . . . . . . .

requirements between the rear plate and the process pipe,
and found 146 as-constructed bux -anchors with the
possxbtllty of weld fused to the process pipe. Uf tne
146 ancivors identified, Z4 nhaa.fused weids, 74 had the
possibility of fused welds, and 44 were inaccessiple for
verification,

Uffice of Engineering (V) evaluated {Kef. 2) 142 of the

146 box anchorg igentifiaed by 0C. Two box anchors

(£-70 219 and 2-70-35%Y) were not acceptaule and required
field rework 0 reaove the fused weids. rurmemore. uc
volunteered to rework box anchor 47a060-v7-81, but the
remaining three box anchors, 47AUvU- 82-3, 4IA060-82-4.
and 47A060-82~5, were aot evalualed.

Subsegueatly, box anchor 478100 series drawings were

revised to incorpurate weld gap requirements where both
-anchur gind -Lhie process pipe are
of the same material.

Three box anchors (2-70-219, 2-70-359,
and 4/A06U-67-81) have been reworked o
remove the fused weld per construction
work pdackages J070034, JU70002, and
JOb7G36.

Box anchor 478100 series draw "\ § were .

5.
revised to specify gap rcqulrements

belween the rear plate weld and the outer
surface of the process pipe. This should

preveni recurrence of the problem. -

Ihe evaluation team concurs with the CAP.
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ATTACHMENT B
SUMMARY OF ISSUES, FINDINGS, AND CORRECTIVE ACTIONS
FUR SUBCATLGORY 25500

findings

. - . s . . -

REVISION NUMBER: 4
Page B-3 of 33

Corrective Actions

Element 222.1 ~ WBN (Continued)

b. Box anchor designs do not allow
for pipe expansfon due to extended
welding to the process pipe and may
overstress box anchor end plate.

NOTE: The following issue from
Employee Concern IN-85-405-00)

is addressed in Welding Project =
Generic Employee Concern

Report WP-15-SQH:

The overheating caused by a large
weld size could produce metal
fatigue/in~service failure

in circunferential welds.

BFN

a. HWrong weld required on box hangers
(anchor plate). If performed as

- designed, weld will run 1nto the process

pipe.

24680-R17  (12/09/87)

b. There 1s a pussipidity of the rear plate veing

overstressed in cases where the weld is fused to the
process pipe.

BFN

a. Of the 24 anchor drawings (Ref. 4) reviewed by the

evaluation team, five do not specity a weld gap or a “no
weld to pipe® note. They are 4/u1349-31/R0,
4781349-35/R1, 47B2349y-17/80, 4783349-27/R1, and
4783349-29/82. Similar findings were observed in the
HSKS report (Ref. 47) and in the BFN response (Ref. 64)
to potential generic condition evaluation (NCR6264).

BFN stated that it reviewed all (38) anchor drawings in
torus attached, rigorously dnalyzed, 6-inch and less
diameter piping systems. However, two Lorus attached
piping anchors (478452-83/K1 and 4/8452-168/K1) were not
included in the review.

During the plant walkdown, the evaluation team observed
the possibility of weld fusion fur two anchors,
478452-14Y/R3 and 478452-150/RZ (wath “no weld to pipe”
notes on these anchor drawinys). ’

A box anchor rear plate weld specified with a “no weld to
pipe* note is difficult to accumplish for the entire
length without fusion to the pipe. However, two BFN
construction personnel wndicated in the interviews (IVA
response to NuR 0Z04) that rear plate welds were
accomplished without fusion to the pipe.

b.

BFN

d.

Corrective action "a* will also evaluate
the overstress issue,

In 1ts corrective action plan (CAP)
(TCAB-491) wn CATD 222 O1 ¢FN 01, VA
conmits to take the following actions:

An engineering evaluation of 12 box
anchors and affected piping will be
performed assuming localized weld fusion
to pipe. These 12 box anchors were
fdentified in BFN's review of the 40 box
anchors from all BFN plants whose design
drawings are available and include two
box anchors (478 452-83 and 478 452-168)
that were omitted from the previous
generic condition review.

If the engineering evaluation cannot
confinn the acceptability of localized
weld fusion, a field walkdown will be
perforimed to ascertain whether weld
fusion actually exists in that support.
1f the walkdown cannot show that there is
no weld fusion, the support will be
disassembled and modified 4s necessary.

.
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ATTACHMENT . B
SUMMARY OF ISSULS, FINUINGS, AND CURKLCTIVE ACTIONS
FUR SUBCATEGORY 25500

Findings

REVISION NUMBER: 4
Page B-4 of 33

Corrective Actions

- Element 222.1 - BFN (Continued)

}»-
L]
Ll
B b. Box anchor designs do not allow
" for pipe expansion due to extended
- welding to the process pipe and may
’ overstress box anchor end plate.

. HOTE: The following issue from
g Employee Concern IN-85-405-001
N is addressed in Welding Project -
o WP-15-S0N: . . .
s The overheating caused by a large
- weld size could produce metal
. ‘fatigue/in-service farlure

in circunferential welds.

i z4oa' (12/0y/87)

The evaluation team reviewed BFN installation procedures
(Refs. b, 8, and Y) to determine whether they provided
Construction with yurdance when anchor drawings did not
specify gap or "no weld to pipe® note for rear plate
weld. The team found that the ducuments did not provide
any such guidance.

o

b. Tnere is a possivility of the rear plate being - - -
overstressed in cases where the weld is fused to the

'process pipe. - -

. Generic Employee Concern Report

Pipe.supports for seismic class 1 piping
¢-1/2 inches in diameter and ‘larger

issued before 1980, whose drawinygs are
not available. will be evaluated under

the NRC OIE Bulletin 79-14 proyram.
Supports for seismic class | piping less
than 2-1/2 inches in diameter and
suppurts for class 2 vver class |.piping
will be evaluated under the small bore
.program and.class 2 over class 1
program. Box anchors identified durin

14}

s I

the walxdown performed in these programs
will be evaluated and dispositioned as

described above.

Pipe support-desiyn personnel at BFH have
been made aware of the potential

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, implications of this drawing detailing

-deficiency. In aduition, to ensure
future unifor and proper design of box
anchors at BFN, Design Criteria
BEN-50-725-and the Pipe Support Uesign
Handbouk for BFN are also under review.
These actions will be sufficient to
prevent recurrence of this deficiency.

The evaluation team concurs with the CAP,

Corrective-action "a* will also evaluate
the overstress issue.
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ATTACHMENT 8
SUMMARY OF ISSUES, FINUINGS, AND CURRECTIVE ACTIONS
~ FUR SUBCATEGURY 25500

Finainys

REVISION NUMBER: 4
Page B-5 of 33

Corrective Actions

€lement 222.1 - BLN BLN

a. Wrong weld required on box hangers a. Tne 30 box anchor drawings {Hef. %) reviewed by the

(anchor plate). If performed as
designed, weld will run into the
process pipe.

b. Box anchor designs co not allow b.
for pipe expansion due to extended
. welding to the process pipe and way
overstress box anchor end plate.

NOTE: Tne following issue from
Employee Concern IN-85-405-001

is addressed in Welding Project -
Generic Employee Concern Keport
WP-15-SQN:

The overheating caused oy a large
weld si1ze could produce metal
fatigue/in-service failure

in circunferential welds.

24680-R17  (12/04/87)

evaluation team did not specify a weld yap or a “no weld
to pipe" note between the rear plate and the process
pipe. In response to the WBN potential generic condition
evaluation {for NCR oZo4) B2l 851220 vul], BLN indicated
that this conaition does not exist. Four anchors were
observea to have a gap of 1/3Z-incn’or less between the
rear plate weld and Lhe process pipe. No fused welds
were evident from the walkdown performed by the
evaluation team.

However, general note Zo on drawing 3GBUUL7-00-3, R
states “the weld joininy the rear plates may be
terminated 3/8 nch from the surface of the pipe,*
indicating an option for Construction. Thus, tne
possibirlity of weld fused to the process pipe exists.

The evaluation team reviewed BLX installation procedures
(Refs. 7, 8, and 9) to determine wnether they provided
Construction with gquidance when anchior drawings aid not
specify a “no weld to pipe™ note for rear plate weld.
The team found that the documents did not provide any
such guidance.

There is a possibility of the rear plate bLeing
overstressed if the weld is fused Lo the process pipe.

BLN

b.

In its corrective action plan (CAP)
(TcAB-617) in CATD 222 0¥ BLN 01, TVA
counits to the following actions:

Al) installed box anchor welded rear
plates will be reinspected for weld
fusion to the process pipe and repaired
as required. ’

General note 26 on drawing 3680067-00-3
will be revised to state that the weld
Joining the section of rear plates may be
terminated 3/8-inch from the surface of
the pipe to assure no weld fusion between
the process pipe and the rear plate.

The evaluation team concurs with this CAP,

Corrective action “a* will also evaluate
the overstress issue.




. . ) AIIACH@&NT B REVISION NUMBER: 4
SUMMARY OF ISSUES, FINDIRGS, ARD CORRECTIVE ACTIONS Page B-6 of 33

. FOR SUBCATEGORY 25500

Issues Findings Corrective Actions
RARRNAARARARARANRL "
Element. 222.2 - Box Anchors with Excessive Welding '
AAREARRARARKANARNN .
SQH SN SUN
a. WUelding on box anchors for 3/4-inch a. The evaluation team's review of the sample of engineered  a. HNone required.
and l-inch diameter stainless steel box anchors {Kef. 11} and standard box anchor 478100
piping is over-engineered. series drawings @i1d not find that the welds specified
between the process pipe and the front plate weére
Note: The overheating due to over-engineered. The weld size (full penetration)
large weld size will affect the speCified belween ine process pipe ang Lhe front plate on
pipe material will be addressed in the box anchor drawings {Kef. 1)) 1s consistent with the
Ualding Project - Generic ancnor design criteria- {Refs. 12 and 13) and code
Employee Concern Report WP-15-SQA. {Ref. 48) requirements.
b. Peripheral finding. b. 1/4-inch fillet wela specified between the process pipe b. in #is corrective action pian {(CAP)
and tne front plate on box anchor 1-H20-330/RS is {¥CAB-063) in CATD 222 02 SQN 01, TVA
permittes per the TVA anchor desiyn criteria (kefs. 12 comnits to perform calculations to verify
and 13). However, the requirement for using the ~  the adequacy of the 1/4-inth fillet weld. = . . . . . ..
- appropriate Stress Intensification Factor (SIF) 1s not between the process pipe and the froat
complied with in the pipe stress analysis. . plate for anchor 1-8420-330, - Stress
' levels in the piping system will be
No _calculation for box anchor 1-HZ2U-330/K5 was -available- - verified to ensure that they are within

to verify that the fillet weld 1s adequadte. the code allowables when the stress

at the location of anchor 1-H20-330.

s - CoT Tt T e r T To establish this occurrence as an
' o o . isolated case, a randoa sample of box
anchors from various .systems (including
e e e e 2einch-diameter pipe and smailer) will be
examined to verify the as-constructed

e meeme o ee— s e S oo no - wekd. “If a fillet weld is found between

. the process pipe and the front plate, the

- ST e s : Co oo T -use of an Jppropriate stress
intensification factor (SIF) in the
piping analysis will be verified. In

evaluations will be made to determine if

at the location of the anchor, are within
thé allowable code Timits. In addition,
the adequacy of the fillet weld will be

. verified, The sanple size will be
expanded. if a_sigmficant number of cases
are found where a full penetration weld

24680-R‘/09/87) ' ) o | E

=

e T

. case-tne SIF was not considered, furlher - - - - - -~~~

- the stress tevels in tie piping system,  ~ ~ ~ |
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AVIACHMENT B REVISION NUMBER: 4
SUMMARY OF ISSUES, FRADINGS, ANU CURRLCTIVE ACTIONS Page B-7 of 33
1 FOR SUBCATEGURY 25500
| - Issues Fradings Corrective Actions

: Element 222.2 - SQN (continued) ' A

between the front plate and the pipe is
. substituted with a fillet weld and the
- required SIF is not considered in the
s piping analysis.

Iy

The welds found deficient will be

. strengthened.

: Changes in pipe supports are now handled
w by field chanyge requests (FCRs) and

i variances., This should provide the

necessary control by Engineering for this
type of design change and stiould prevent

k " =~ recurrence of the problen.
" The evaluation team concurs with this CAP,
e BN Wi HEN
’ a. Welding on box anchors for 3/4-incn- a. The evaluation team's review ot the sawple of engineered a. None required.
and 1-inch-diameter stainless steel box anchors {Ref. lb) and standerd box enchor 478100
i and for all sizes of carbon steel series drawings d1d not find that the welds specified
“ piping systems is over-engineered petween the process pipe and the tront plate were
as stated in _Employee Concerns over-engineered. The weld size (full penetration)
s 0H-85-003-001, WBP-86-007-001, and specified between the process pipe and the front plate on »
. IN-85-316-005. box anchor arawinygs 1S consistent with the anchor design
N . criterva {Ret. IJf and the code {Ref. 15) requirement.

’ Note: The overheating causea by large
size will affect the pipe material
wéld as stated:in Employee Concerns
and will be addressed in Welding

! Project-Generic Employee Concern

b Evaluation Report WP-)5-SQN.

Hanger (box anchor) design is wmproper

* and does not allow for pipe expansion as .

‘. stated in Employee Concern 1N-B5-405-001, ‘

b . addressed in this subcategory report . ‘
. WBN Element 222.1.

i BFN BFN BFN

- (K/A)

’ (8/R)

. 2468D-R17  (12/09/87)




ATIACHMENT B-

REVISION HUMBER: 4
SUMMARY OF ISSUES, FINUINGS, AND CURRECTIVE ACTIONS

Page B-8 of 33

an A e et S s

. . FUR SUBCATLGURY 25500

L .

2 o Issues Findings Corrective Actions

.2 §

:fﬂ , ARARARRARRARANARAR g 7

v Element>222.3 - Drawings Do Not Always Show Weld Size

. itil.l.’.l!tiiii.i‘

. ‘SQN SYN SUN

JE’ a. Pipe support drawings do not fssues.a and b, Issues a and b.

L " always show all detaiis, Tne concern is valid as SUN pipe support drawings In 1ts corrective action-plan (CAP)

- particularly weld sizes. {Ref, 17) do not always shuw complete detarls such a (TCAR-023) in CATUD 222 03 SUH O], Tva
- 'weld size, type, etc. cannits to dOCumentxng modlflcatnuns to’
e the supporis on coif iguration controi

‘e b. Welds are not detajled properly on In spate of the above incomplete nnformatlou. the actual drawings. [his will be done in

ot pipe support drawings. pipe support nstallations {Rei'. 18) are cumpiele and.ine accordance with SQN procedures SUEP-13

welds are adequate. and SQEP-17. Thé evaluation team

Hote: The issue of the effect of base
piate fiexibiiity on anchor bolt design
is not being considered; it .is discussed
in Construction Subcategory I0400

SYN nas committed to a program plan for conversion to
configuration control drawings to correct the problem of
incomplete details on design drawings.

concurs with the CAP,

WBN o 'uuu WEN

Pipe support drawings do not always
show &l i details, particuiariy welu
v _osfzes.
b3

a. Keview of a sample of J0 Watts dar pipe support drawings
(Ref. 17) wmdicates tnat they do not always show required

~ welds for all support component 10ints: e.g., two pipe )
supports (47A400-11-4u/13 and 47A404-4- ZIRZ) were found {TEAB-292, 03/!1/87) in LAID 222 0}

_ where rpml!rml welds for one connection for cach suppo HBN 01, |i'n connits Lo revise support

eIV PV LEW avppulb non
were not snoun on the drawtngs. Nowever, note 99 of drawings 47A400-11-47 and 4/A400-11-48

Issues a and b.

In itg correctiva acti on plan (CAP‘

bl
't .

s moanaev 5

245. (12/09/87)

- Orawiiig 47A050-1-112/R3 allows Cunstruction to use a

specifiea Joint weld on other swumilar joints on the

© suppurt unless otherwise specified.  As-burit welds for
 the two supports fdentified above were verified (Ref. 18)

in order to determine that Construction had interpreted

- note 99 of drawing 47a050-1-N2 correct!

rectly.

- In addition, installation orientation of support
components was nol specified on two suppurt .drawings
-~ {47R400-11-47/R3 and 47A400-11-48/13).

to show the orientation of the Juys and
to revise support drawing 47A400-27 to
show an all-around weld. The correct
all-around weld has bLen verlfned by
field walkdown, TVA will issue probien
identification report (PIR) WBN WGP
8700 for Unit i and PIR WUN WUP 8768
for Unit 2 to correct all =
_drawings_for these Lypes of.
-inadequacies -and to make any Supporl
medifications and/er drawiig chanyes o5
required.

" safely-related engineered pipe support
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ATTACHMLNT 8
SUMMARY OF ISSUES, FINDINGS, AHD CORRECTIVE ACTIONS
FUR SUBCATEGLURY 25500

Findings

REVISION KUMBER:
Page B8-9 of 33

Corrective Actions

Element 222.3 - WBN

b.

BFN

b. -

Welds are not detailed properly on
pipe support drawings.

NOTE:

The following issue from concerp
OE-yMS-8 is in the scope of the

WBN Construction Subcategory 10400:
Tne effect of oase plate flexibility
on anchor bolt design is not being
considered.

Pipe support drawings do not _
always show all details,
particularly weld sizes.

Welds are not detailed properly on
pipe support drawings.

NOTE: The following issue from
Concern OE-(MS-8 is in the scope of
the Construction Subcategory 10400:

The effect of ‘base plate flexibility
on anchor bolt design is not
peing considered.

- .

2468D-R17  (12/09787)

b. Welds are yenerally found to be detatled properly. In
one wnstance, conflicting fillet weld detar) (all around
and two sides) was found for the same cunuection on pipe
support drawing 47a400-¢7/R3.

Issues a and b.

o Keview of a sanmple of 35 BFN pipe support drawings

(Ref. 17) nas demonstrated that the weld details
are complete.

BFN has implemented a program plan for processing
drawlng discrepancies {Ref. 49) and for converting to
configuration control drawings (Kef. 50) to correct
the provlem of incowplete detarls on design drawings.

BFN nhas wmplemented the HKL IL Bulletin 79-14 program
to verify the as-constructed configuration and create
configuration control drawings. This will also
correct the problem of incomplete details on design
drawings.

To prevent recurrence of this
deficiency, Watts Bar pipe support
de5|gners will be made aware of these
inadequate detailing practices by a
memor andum,

Ihe evaluation team concurs with the
CAP, ,

Issues a and b.

In its corrective action plan (CAP)
(TCAU-48o) n CATD 222 03 BFH 01, TVA
comafts to take the following acllons.

Pipe supports for seiswmic class |
piping 2-1/2-1nches in diameler and
larger nstalled before 1980 wal) have
the drawings generated or verified for
all three units at BFN using field
walkdown nformation under the NRC OIE
Bulletin 79-14 proyram. Supports for
sersmic class | piping less than
2-1/2-inches in diameter and supporls
for class 2 over class )} piping will be
evaluated under the small bore program
and the class 2 over class | proyram,

Pipe support drawings issued since 1980
for the long term torus integrity
program (LTTIP) and the control rod
drive {CRU) piping system from all
three umits are not subject to Bulletin
79-14 verification. A randomly
selected sample of support drawings for
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f"_r Element 222.3 - BFN {Continued) .

LTITIP and CRD piping system from all

three units will be reviewed to determine

drawing detailing discrepancies. [f an

0 : engineering evaluation determines that
one or more of the discrepancies affect

. qualification of the corresponding

i . supports, a CAQR will be yenerated and

.- the sample will be expanded accordingly.

A memorandum will be released to all
. irowns Ferry Engineering Project (BFEP)
B piping support designers reminding them

of the importance of making the dirawing

. N details complete and accurate. In
"< addition, the Site Direcior Practices
N BF-SDSP-9.1 and BF-SLSP-Y.2 for
- : processing drawing discrepancies and
" .. ... ... _configuration control drawings, - .
S oo respectively, have been implcuu.nud.
- , , ) These actions are expected to preveat
B future recurrence of these deficiencies.

The evaluation team concurs.with the CAP.

24680‘ 12/09/87)
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Corrective Actions

Element 222.3 - BLN

a. Pipe support drawings do not always
show all details, particularly wela
sizes.

b. Welds are not detailed properly on’
pipe support drawings.

NOTE: Tne following issue from
Concern UE-QMS~8 1s 1n the scope of
the Construction Subcategory 10400:

Effect of base plate flexibrlity

on anchor bolt design is not
being considered.

ARARANARNRRANRRANR

€lement 222.4

ARARARRARRNARAASSS
SQN
(N/A)

24680-R17  (12/09/47)

- Modification of Clanps

BLN

a. Review of a sample of support drawings (Hef. 17)

indicates tnat they shuw complete detdils, particularly
weld sizes. ’

D. Held symbols for twu supporl drawings (ZCK-MPHG-0109/R4
and IWD-MPHG~1040/1t2) were detdiled witn 25 (wo
$1des)/3S (three sides) notations and 4o not indicale
which two sides/three sides require welding. The
evaluation tean further reviewed the installation
specifications (Ref. 9) to determne whether any i
interpretation of two sides/three sides weld is provided
for Construction. Tne review of these ducunents revealed
that no Such interpretation requirements were providea
for Construction. Inerefore, there is a possibility of

misinterpreting such wela notatyons shown in support
drawings.

SUN

BLKH

a.

b.

Sun

Hone required.

In its corrective action plan (CaP)
(TCAB-618) in CATD 222 03 BLh 01, TVA
coumits to the following actions:

from the supports that have already been
nstalled and wnspected, a sample of 64
welded conneclions, with 25/35 in the tail
of the weld symbols in the desiyn drawing,
will be randomly selected for field walkdown
to determine the as-built weld
configuration, This configuration will be
compared with that used in the design
calculation to ascertain if
misinterpretation of the weld symbol had
occurred. If misinterpretations are found,
a generic review will be performed to
determine additional corrective action,

An nterpretation of the 25 and J$ in the
tail of the weld symbols will be
incorporated into the general notes for
drawing series 3GA 0059Y-X2 for supports not
yet installed or inspected.

The Lead Civil Engineer will instruct
Bellefonte civil section personnel Lo use
standard AHS symbols on 4ll future work.

The evaluation team concurs with the CAP. - l
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Corrective Actions

Element 222.4 - WBN

A,

WBN

WBN

Proof tests were not performed to assure a. The modifiea pipe clamp (for pipe support J4-IRHR-K61) at a.

that the vendor specifications were not
compromised for the field modified pipe
clamps.

246&' (12/09/87)

-

_1ssued to aduress :the problem. .

WBN, which 1s symlar to the clawp rdentafied by SCR

SUNCEBYLBS, had no documentation existing to qualify it.

Evidently, no proof tests were perforned following

tha
IR TV IUR A3l
modification to.assure that vendor (Bergcn-Paterszn)
design, fabrication, and sprcifications were not
compromised. Another modif iéd pipe clamp {for pipe
support 47A050-3-92) that was unacceptable to the vendor
was accepted by TVA by documenting the engineering

Jjustification in the calculations (WBP 840127 041).

Genera) Notes 49, 54, 102, and o7 of 47AU5V series
drawings allowed Construction to substitute components
from another manufacturer for Bergen-Paterson (8P)
standard hanger components without any further
engineering (UNE) approval. As a result, significant

Condition Report (SCR) WBN CEB 8654 [B4] 8oU516 007] was

addressed 1n WBN Construction Subcategory 11100 and,
therefore, is not addressed wn this repurt. -

Ims. issue will be - - - - - -

- evaluation of the pipe claup fur pipe

In its corrective action plan {CAP)
(TCAB-254 1n CATD 222 04 HBN 01,
03/11/87), TVA coumits to take the

following actions:

Under the Unit 1 Hanyer and Analysis
Update Program (HAAUP), TVA will ensure
that all vendor-supplied standard pipe
support components, including pipe
clamps, that were modified by welding
rear brackets or other parts and by
trisming or cutting, will be evaluated.
This evaluation will be to qualify or
revise these modified components. Thas
corrective action will be performed dnd
tracked under. Problem ldealafication
Report (PIR) WBNWBPB?58 and will include

support 74-1KRHR-R61.

A review was performed on Unit 2
(memorandun from W. E. Sirett to Watts
Bar-Engineering Project Files, 03/09/8/,
LB26 870309 200]) to identify pipe clamps

modified by welding attachments to then.

Noae were found, However, PIR WHNWBPBI6Y
will be ¥ssued io evaiuale and quaiify
any modifications to vendor-supplicd
standard pipe support components.

The Pipe Support Design Manua) (PSDM)

will be revised to require any

modifications to vendor-supplied standard
ipe support components to-be qualified

by the vendor or by appropriately

" quaiified TVA designers, ~ This should

prevent recurrence of pipe support

conponents being modif ied without proper
qualification. . . e
The evaluation team-concurs with -this Caf,




Issues

«
~m W » -~ e .. we onom LY LEEY - -
. - .
»

ATTACHMENT B
SUMMARY UF 1SSULS, FINDINGS, AKUD CUNRECTIVE ACTIONS
FUR SUBCAILbUKY 25500

Findinys

RE

VISION NUMBER: 4

Page B-13 of 33

Corrective Actions

Element 222.4 - BFN
(8/A) ’

BLN

(N/R)

ARARKANANRARARANAN

BFn

6LN

Element 222.5 - Structural Steel Connection Uesign/Bolts Replacea By wWelds

ANRARARRANARRAANR AL
Sy
a, HWnen a mixed bolt and weld design

is-made, the weld should be designea
» to carry the entire shear load.

2468D-R17  (12/09/87)

SyN

"a. Pipe Support Design Manual Section 7.15.1.1 stipulated

that the weld design calculation 1s to ve performed in
accordance with the american lastitute of Steel
Construction(AlSC) code. Section 1.15.10 of the AISC
code contains the design criteria for tne use of bolts in
combination with weld. The intent of thys code is that,
because slippaye can occur for shear forces in bearing-
type connections, the relative rigid weld will carry the
shear load in the case of connections with mixed welding
and bearing-type bults. Ihe review of SUN drawings and
calculations for mixed bolted/welded connections revealed
the following.

Drawings 47A050-1/R2 and ¢/Ho pennit construction
personnel to substitute fillet weld for concrete anchors
when a surface-mounted plate averlaps an embedded plate.
However, OFE approval 1s required for such substitution.

The calculatyon performed to quality mixed bolt and weld
connections for SUR SyN ttB ubul (B41 vaVllu 021) does
not satisfactorily address the instructions of pipe
support design criteria. Correct analysis assumptions
were not considered n the evaluation of mixed
welded/bolted connections.

Uesign calculations for the two supports (Ref. 51} with
mixed volted andg welded connections selected for review
could not be found in SUN records.

BFK

BLN

lates

Sgphpl se
rewew dn X i 1\dow
HVAQ, d s \ca ays,

Builddogy Cbnlrol
Buildihg XRB) shrg a
and reakt cavity

encountered in L
sample will be ex
percent confidence

ln its Pgﬁu e action plan (CAP)
(TCAB -04 CNbL 222 05 SQN 01, TVA

with combined
ions. This
lected by drawing
n for piping,

ng. Reactor
» RB crane wall,

sawple will
e actual

.

-
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Element 222.5 - SQN (Continueq) £
- &

nformance is achieved. For example, if
flure is encountered, the sample

d have to be increased to 93 to

/D a percent confidence level in
\ t)c\o’!‘rﬂo\nnance, and so on. If
\*“’ “";fé"?? PAD keotmto the size of the
pulation; Gy a 100 percent
\ gzsoectlonmll‘fﬂgéj b rfnrmerj,
n w streng
In additxM@Q@M 86-17 \/‘ -

provides the ins esiygning
structural connecn uuhze K
combination of welds a
should prevent recurrnr"e
problem in the future.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

A
2a0s0-NPN 2/09/87)
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Corrective Actions

Element, 222.5 - WBN
3. HWhen a mixed bolt and weld design

is made, the weld should be designed
to carry the entire shear load.

24680-R17  (12/09/87)

WBN

a. Pipe Support Design Manual dSectiwon 7.15.1.1 stipulates

that the wela desiyn calculation is to be performed in
accordance with tne American lastitute of Steel
tonstruction (AISC) code. Section 1.15.10 of the AISC
code contains the design criteria for the use of bolts wn
coapination with weld. Ihe ntent of tms code is that,
because slippage can occur for shear furces 1n
bearing-type connections, tne relative rigid weld will
carry the shear load i1n the case of connections with
mixed welaing and bearing-type bolts. The review of WUN
drawings and calculations for mixed bolted/welded
connections revealed e following.

Note 2/3 of drawinyg 47AU50-1y R7 allows construction

personnel to substftute fillet wela for concrete anchor
bolts wnen a surface-mounted plate overlaps an ewbedded
plate. No additional Engineeriug approval is required.

The proper analysis assumption of shear load distribution
was not made in the calculations perforoed to qualify
mixed bolted and welded connections for NCR W8N SwP 8273
LSWP 830111 035).

PIR WBNCEBBSZ3 (B4l 851220 Ul6) was 1ssued to provide
corrective actions to correct the design deficiency. As
a result ot tms PIK, the following corrective actions
are being taxen by HBHP.

o Conduct a freld survey sampling of plates in which
this condition exists to determine tne worst in-place
condition

o Evaluale the worst case condition either by an
analytical procedure or by testing (if required)

o HRevise notes on drawing 4/AUS0-10Q as required for
future installations

WBN

No corrective action is r;quired beyond
the corrective action provided in PIR HUN
CEB 8573 and CATD 215 0Y Wi 01 for Watls
Bar element 215.9.
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Corrective Actions

Element 222.5 - WBN (Continued)

o Locate, evaluate, any revise all surface-mounted
+ plates for which this condition exists, only if
sampling program results are unacceptavle: -

©

Complete all desiyn work per ECH 6194 (Ul) and

819% {12)
his PIR, together with the corrective action plan for
Watts Bar element 215.9 (CalD 215 UY WEN vl), adequately
provides the corrective actions to correct this problem, -

x

A meao from R. U. Barnett (policy memorandum PM 8b
L840 Bo091Y 011) provides instructions for designi
mixed welded and bolted connections.

BFN 8FR BFN

-17)
ng

,,,,, a. Drawing 45A800-2/R4 for condyit supports and drawing . - . . a..
478435 for pipe supports permit Uperations/Construction
personnel, without DNE approval, to-substitute fillet
weld for concrete anchors when a surface-mounted plate
overlaps an- embedded plates This metnod, therefure, does
not ensure that the weld is designed to carry the total
shedr 10ad and any associated additional load (bending)
as the case may Le. _In addition, BFN has other couponent

supports with mixea connections which do not have correct
calculations (Mef. 30); - ... . . .

UKE cwvit-pipe supports section hias dentified five
Category 1 pipe supports with mxed connections for
unit ¢ (Kef. 29, PowerhouSe-Keactor Building - umt
Mechanical). The.calculations for tnese supports
concluded that tne‘connections were adequate. [he
evaluation team has reviewed the calculatiuns for these
supports and has concluded that three did not conform to

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr Section- 1. 15,10 of -the AlSC-specificatwon.- - - - - - - - - - -

B, UNE -perforamd. calcuiations for a typical enveloping case = =~

In accordance with the AISC code to see 1f conduit

supports-built after 1984 following the general note are

acceptable (Ref. 31). The case addressed an anchor plate
. overlapping an embedded strip plate where two

:
i o Luialde Tha
3/4-inch-dianeter anchors were replaced by welds. [he

calculation, which appeared generally satisfactory to the

24660- NG 2/09/87) W

a

The surface wounted baseplates imald- - -

safety-related structures.at BFN, which
have welds to underiying embedded plates
substituted for.concrete anchurs, will be
qualified in accordance with policy )
memorandum PH Bb-17, and modified as

necessary. -As-installed conditions will
be uged in the svaluation and fiald

walkdowns will be performed as nuveded to
establish the as-built configuration.
Any results of previous evaluation
activities used as a part of this
corrective action will satisfy the dbove
commitments, and have retrievable
docurmentation.

To prevent recurrence of conditions
stated wn SCR BFN CEB 8621, RO policy
meworandum Pid 66<17 was issucd
September 11,. 1986 stating requirements

of end condition, and routed to Support
designers of various structural features
at BFN. The .requirementc of the policy

LA S O

memorandum were incorpurated in the Civil
Uesign Guide 0G6-Ci.6.4, Ri, “Uesignof
Structural Connections.”
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Element 222.5 - BFN (Continued)

»

24680-R17  (12/09/87)

evaluation team, concluded that the installations based
on this note are acceptable. However, the evaluation
team did not find erther calculations aduressing the
governing case of one ancnor replaced by weld or other
walkdown-based evidence to Justify acceptance of the
referenced note 1n drawing 45As00-2.

in addition, the evaluation team found that tne
corrective action required to qualify as-built mixed
bolted and welded connections for SCR BFN CeEB 8621

{B41 Bo0bL2) 007) was lunited to a drawing review and did
not require field walkduwns to determine the as-built
configuration. It also did not specify ¥f and when the
proposed program will cover all affected seismic
Category 1 components for each BFN unit.

The evaluation team also found that Attacnment B of the
engineering report for SCH BFN CtB 862] stated that the
deficiency affected expansion anchors only; however,
undercut anchors were not included 1n the report.

Evaluations will be performed to document
qualification of the substitution of
welds for polts, which is permitted per
note 15 on TVA drawing 45A000-2. The
evaluations wil) address all possible
loads from multiple attachments
transferred from the embedded plate to
the concrete.

SCR BFN CEs 8021, RO, will be revised to
include all types of structures, such as
cable trays, HVAC, and piping supports,
that have been or will be reviewed for
this deficiency. The remedial corrective
action for the SCR will be as stated in
part a. of CATD 222 05 8FX 0). The
Engiwneering Report {ER) assuciated with
the SCR BFH CEB 862), RO will be
superseded by the ER for the revised SCR,

The SCR BFN CEB 8621, Rl will specify
that this deficiency is applicable to
surface mounted plates regardless of the
concrete anchor type used.

TVA's CAP (TCAB-427) in CATD 222 05 BFN
01, as described will meet TVA's FSAR
comuitwent to comply with the American
Institute of Steel Construction's (AISC)
“Specification for the Design,
fabrication, and Erection of Structural
Steel for Buildings® as the design code
for the structural steel and its
connections. The evaluation team,
therefore, concludes that the stated CAP
is an acceptable resolution of the
concerns and should also preclude their
recurrence.

-
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3 ‘Element 222.5 - BFN (Continued) .

b. _Bo\t.s and welds are usea n the sane b, Based on the collective experence of the evaluation team, ‘b, Ho corrective action is required.
connection to transfer loads At is known that occasionally bolts and welds are used However, the existing designs will be
from structural steel members to wn the sane connections to transfer lovads from structural reviewed as a part of corrective action
concrete vjal_ls. _These are not steel members to concrete walls. However, this may be as ahove,

.Supposed to be mixed. used only after adeyuate enginvering evaluation. A beam

having a welded connection at vne end and 2 bearing
type-bolted connection at ns other end 15 acceptanle and

1cC Iz
1s not precluded oy AISC Section 1.15.10.

8IN U
’ BLN
a. Wnen a-mixed boit and weld design a. Calculations (Ref. 30) reviewea did not address the
{s made, the weld should pe designed design of mixed bolt ang weld connections i accordance a.
to carry the entire shear load. with BLN FSAR commitments (Ref. 54). Also. there were no
calculations to justify the generic notes in BLN drawings i. CAQR BLF 870125, Rev, 0, addresses
: (Ref. 61), which allow welds to be substituted for bolts. Ttess a, b, ¢, and d of CAID
- 222 05 BLN 01, and commits TVA to:
' ©In addition, the subject calculations dia not-address L o
T R ' other design requirements associatea with substltution of 1.) ldentafy at)-BLN surface-mounted base
: welds for bolts, such as: - .. plates which utilize mixed bolts and
~weld in the load transfer to
--Change- of boundary- conditivns—for pase plates designed underiying structures. Lvajuale ali
) . using couputer programs was not considered, mixed connections applying the
X - ot T T Anerican Institute of Steel
' o ‘A check of load transfer from ewbedded plates to Construction’s (AISC) applicable
L_ o " “concrete was not performed. -design requirements. The design
3 LT I e P O TRty calculatione will be reviewed for
= Corrective action for PIR BLN CEo ol (841 800408 UIS) adequate design. considerations,
! ! : . does. nout clearly specify-revising existing standard - especially in the following arees:
. detail drawings to prevent recurru\ce n fulure
- ; fnstatlationsy - o Uistribution of the acting loads
. ) o between weld and bolts
RSP o o Transfer of load from embedded
s . ' plate to concrete
3 . [\} Change in base plate flexlmlity
KO ,,,,,,,,,,,,,,w,r,rrrrﬂrrr~r—~~~r~~~—'——~~—~—~~'"”"'"'"'"'becauseoftnerevuseunoundary
g conditions (when welds are used
. for bolts)
4 0
b
H (12/09/87) .
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Element 222.5 - BLN {Continued)

.
W .

; 2468D-R17  {12/09/87)

0 Cases where calculations do not
exist. (For example, some drawings
for mixed connections have generic
notes that allow, under certain
conditions, welds to be substituted
for bolts. ODocumented calculations
for the qualification of these
generic notes were not retrievable.)

1.2 Resolve conditions identified in 1.1

above utilizing verifiable methods of”

load distribution between weld and
bolts. Each connection will be
examined to pass all specified
requirements in the appropriate
design criteria. The evaluation can
be on a case-by-case basis or through
3 representative saple of each group
{such as cable tray supports, pipe
supports, etc.). The sample size and
wetnodology will be similar to that
used in the engineering design
disposition to Watts Bar Huclear
Plant DIR Number 33. Sample group
will be taken from similar type
supports; that is, sample taken from
cable tray supports will not be mixed
with sample taken from pipiny
supports. Sampling will be biased
toward critical cases, and 1t will
count all attachments comprising a
support as one connection.

1.3 Modify mixed connections that do not
meel the applicable design
requirements.

ar
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Element 222.5 - BLN (Continued)-

z«zsao-sze/owen

w

1.4 Prevent recurrence of conditions
stated in CAQR BLF 870125, Rev. 0 by
revising applicable design wanuals
and alerting design personnel as
follows:

o IVA mill revise the Pipe Support
Vesign Manual to incorporate the
AISC's code requirements for wmixed
connections.

o The IVA lead civil engineer will
write 2 memorandum to all Bellefont
civil personnel alerting them of th

design requirements for mixed

connections. Also, all designers

assigned to BLN will be issued a

e
e

_copy of Policy Memworandum {PH) 86-17

{CEB) and a controlled copy of the
Pipe Support Design -Manual,

IVA stated that all mixed connections
designed or revised after February b5,
1986 have used verifiable methods of load
distribution between anchors and weld.
Policy Hemorandum PM 86-17 (CEB) was
issued in September 198b stating

requirements for design of basé plates
with mixed bolts and weld connectivns.
These design requirements were
incorporated in Civii Uesign Guide
0G-C.1.6.4, Rev. ), “Design of dtructural
Connections.”

2. CAUR BLF 870090, Rev. ), addresses
.. iteme of CATD. 222 05°BLH.Q), and - - - - - - - - - - - -
TVA to:
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i Element 222.5 - BLN (Continued)
1

s €

24680-R17  (12/09/87)

2.1 Review the design documents of all
BLN structures used to mitigate the
effects of pipe rupture {(jet
impingement barrier Mark 1-2 and the
additional barriers shown on Design
Urawings 4RH 0550-X2-1, -2, -3, and
-4 are included) for completeness,
correctness, compliance with the
applicable acceptance criteria, and
consistency between design
calculations and drawings. The
design calculations will address all
applicable loads and load
combinations including vut-of-plane
seismic loads, document the
reconciliation of as-installed
condition, and provide rationale for
Judgments that are not intuitively
obvious. Desjyn documents will be
revised or generated to achieve
compliance with the above
requirements.

2.2 Modify structures as need to reflect
the design requirements from 2.1
above.

TVA's CAP (TCAB-612) in CATD 222 05

BLN 01, as described, will meet IVA's
FSAR conmitment to: (1) comply with tne
American Institute of Steel
Construction's (AISC) “Specification for
the Design, Fabrication, and Erection of
Structural Steel for Buildings™ as the
design code for the structural steel and
its connections; and (2) provide complete
documentation for the qualification of
safety-related structures, Systems, and
conponents. -The evaluation team,
therefore, concludes that the stated CAP

)
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Element 222.5 - BLN (Continued)

b. Based on the collective experience of the evaljuation team,
ds it is xnown-ihat vccasionaliy boits and welds are used

e in the same connections to transfer loads from structural
steel members to concrete walls. However, this may be
done only after adequate engineering evaluation.

b. Bolts and welas are used
-1
L]

connection to trans fa

----------- W e GiaI Gl

These are not
supposed to be mixed.

c. Peripheral finding. c. In adartion, design calculetions for pipe whip restraintis
1821 800401 404) ?Ref 30) under sei muc out-of-plane
10ads need, in some areas, justification for resuits that
are determined by judgment:alone.

AERANRRRNAARANA AR

Tlement 215.9 - Structural Steel Connection Uesygn o
ARRRMRNARRRRARAR AL

s syn

a. Boits and welds are used in the same
connection to transfer loads
from structural steel members to
....... These are not
supposed to be mixed.

a. The issue is valid that -a combination of welds arj’}"'
expansion anchor polts has been used for transfenti u

shear loads from structural steel wmembers to co ret

walls, \inn!hrapl Condition Heport {SCP‘ SN ygg- u 60

1841 800110 02Ij was 1ssued for the Sequoydh piint
because & similar condition existed at the Watgs dar
plant (Ref. 24). Calculations performed for :§e~n1\ga
connections on drawings 47AU50, 4/7AUSI, 47AUS2, 47AUSM~
477055, and 47A056 (Ref. 62), and for SLR Sun LtB 8001}
1841 8oullo 021), do not satisfactorily comply with the

design commitment (Refs. 21 and b3} and policy memorandun °

Prigo=11 B41 860911 011).

During a plant walkdown n. lhe suu Reactor Buildlng,
‘several wixed connection conditions were noted by the’
evaluation team. These connections support a large duct
at £1. 710* circling the redactor cavity wall in lhe
annulus-area approximately at_azimutns 330°, 150°,

10°, Aualtlonal supports with mixed connections uere
observed gduring the walkdown. -

24680-!‘2/09/87 )

O
.

nce
“with the AISC Specification Stced \ /-
1.15.10. um\(

pr samp Tbs wi

is an acceptable resolution of the
concerns and the peripheral negative
findinys that were ldentlfled during the:
evaluatiovn process, and should also’

preclude their recurrence.

No corrective action is required.
However, .the existing designs will be
‘reviewed as.a part of corrective
action *a® above.

See Correciive Action “a* above.

TVA will use a
andonly selected

A wininum l
warie

e g~

ég;ples.‘?:og?lapﬂ cg cquar:y

“tnn ¢ poTLig® pi |nx.'uvﬁ
ducggt‘e%ertr!- 1 e Jg'g »J 'rc?s. and

platforms.\b«ug;’m nn@ n*s3pples
- subject {0 the acleld de >lgu‘¢g:23 wiil -~

be structurally assessed~.ac

L}
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Corrective Actions

Element - 215.9 -~ SQN {Continued)
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Corrective Actions

Element 215.9 - WBN

a. Bolts and welds are used in the same
connection to transfer loads from
structural steel members to concrete
walls. These are not supposed to

be mixed.

""""""""""""""""" bolts and welds based on equal stiffness, -

2468'.( 12/09/87)

WEN : N8N

d. Urawings 4uWYU4-2, R8 any 48NY04-3, R14 shuw structural a.
steel framing for steam generator access platforas
between the reaclor cavity and tne reactor bulldlng crane
wall. Uetails MK3, MKJA, MK4, MXS, MKSA, MK6, MK7, and
#K8 of the iatter arawing show bedring volts and uelds n
tne same portion of the connections. Urawings
47A050-1K2, R) and 478050-14, K7 show gencral notes for
supports of components such as HVAC aucts, piping

syslems. electrical conduits, and luslrwueut llnes.

Notes 2/3 and V! allow mixed use of volis and welds wien
overlapplng an enbedded plate. Tnerefore, comvinations
of welds and boits have been useu at WUN i the same
portion of the connections..

In addition, duriny tne investiyation, the evaluation

tean found tnat calculation [NUP 830420 VO1] for the

steel frening for steam generatur access platforms

unconservatlvely assumes sharlng of shear loads between
Calcuiation
W8P 830914 230) for the general notes of 478050 series
drawings 1s also based on this incorrect assumption.
Therefore, these calculations do not comply with the
aesign comitaent of FSAR Section J. 8 4.2.1, AlISC Code.
and Tva Duln-y Mmm\ PM adn-t2, .

nlatfacae

Yua

The TVA memo from K. 6. Pratt, Leed Civri tngincer; to
the cival design technical supervisors under mis
supervision L8Zo 8bU51Y 019] stated tnal for future
evaluations of desiygns, where ancnor bolts and welds are
wixed, the weld must be assumed to carry all the shear
loads. This memo di1d not request an evaluation for such-
mixing of bolls and welds in ex)sllng des:gns.

TVA Huclear Safety Review SLaft (NSKS) lHVlelgdted the
aum sub)ect fur anotner concern a F1785 (Kef. b6) and

boll -replacement welds are adequate at WEN. As a result,

TVA LNE preparea PIr-wWBi CER B578 wn 12785, ¢fknew!nd3!qgr -
the employee concern. Imis PIR ideatified tne incorrect
gestgn-assumplion of - the related calcutations. PIR
corrective plan required TVA to wvestigate existing

WwiXed connections Dy sampiiny and evaiuvating in

accordance with the alSC Section 1.15.10. Tne evaluation
team has found that the sample consisted primarily of

pipe support connections and did not have an adequate
representation of structural steel connections for

supporting platforms, MYAL ducts, and clectrical cable

trays and condusts,

-Connections found deficient in weld

To comply with the design requirements,
TVA has commtted to the following
corrective action plan (CAP) (TCAB-219)
in CATD 215 09 WBN OV. TVA will use a
statistical method with selected samples
to establish adequacy.  Approximately bY

samples, which will be biased toward
worse dases, will Cover & var lcty of
safely-related systems located in
different structures and wili nciude end
plate connections supporting piping, HVAC
ducts, electrical conduits and trays, and
platforms. In tnis sampling, TVA will

ancluge samples identified as a result of
corrective action for the PIN URN

CEB 8523. The mixed-connection sanmlu
IIII ve )UUJCLLLU lU I.llt: d(.l.udl UC)I‘_’II
loads and will be structurally assessed

wela eccenlr|C|ly and platc IlLXIbI|lly,
as applicable. .. _ -

The ez iicun actual or enveloping desiyir-
stresses 1n welding will be computed and
compared with the aliowabie strasses.

ny
will be strengthened. If necessary, the
sanple size will be _expanded until JYA . _
can demonstrate with a 95 percent
confidenge Jevel. that at least Y5 percent
of the as-built mixed connections at uuu
meet the design requirements. :

To preclude recurrence of tins problem,

_ TVA has 1ssued a policy memoramlum o
PM 85-17 instructing engineers to follow
- the AlSC. <ch'f}faLtcn section dealing

with the mixed c0unLctlons and prlululng
the rationale of -tie sections - -
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Corrective Actions

Element 215.9 - WBN (Continued)

BFN ' . BFN
(Addressea in Element 222.5)

BLN BLN
(Addressed in Element 222.5)

L
¥,

Wb

24680-R17  (12/04/87)

BFN

BLN

Application of statistical methods is an
acceptable means of assessing as-built
installations. TVA's CAP based on a
statistical method will provide detailed
calculations for establishing the
adequacy of the selected samples, whlch.
in turn, will give a 95 percent

conf idence level to the entire population
of the mixed connections. As a result of
using this wethodology, TVA will have
adequate confidence in its FSAR
commitwent to meet the AISC code for the
safety-related components at WON. The
evaluation team concludes that the stated
CAP §s an acceptable resolution of the
concern and should also preclude
recurrence of the problem.
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. H FUR 5UBCA]EGORY 25500

- ’ Issues findings Corrective Actions

ARRRAREARRARRANKAN
Elemént"222.6 - AISC Minimum Weld Criteria
‘:.' ARARRRRARRAANRNRNAAR
5 SQN SuH SON

In its correct!ggﬂagg‘i‘gn plans {cap)

{7CAB-005 and TCAB-042) in CATDs 222 06 SUN
01 and 02, TVA commits to the following

actions:
a. hmerican Institute of Steel a. Specrfic.memo £44U11-01 cited.an the cuncern by the Cl a. Revise applicable FSAR' sections and
Construction (AISC). minimum weld was reviewea. Tnis memo indicated that -TVA nad performed design criteria. -
criteria were not always followed. weld qualification tests to the reguirements of the

- AHS 1. code to qud”-‘, the use of fillet weld smaller

“ than the mmmum stzes as required by AISC, The review
- of the TVA weld quaiification test resulls by the

- evaluation team revealed that not all of thé requirements
of Section 5.2 of ANS D1.] were met. Therefore, these

~ test results are not sufficient to qualify the welds that . . . . .o
e . do not meet the AISC minmum weld requirements.

B From a review of a sample of plpe support drawings

" . {kef, 24), 1t was detenained thal SQN did not, in aii

cases, meet the AISC minimum weld requirements as

1 : comnitted to 1n the design ¢criteria and FO3AR (Refs. 32

- and 33).

g b. Peripheral finding. b. Pipe support calculations (Hef. 34) were not available b. Perfonm analytical verification of twelve
. for review tu determine i€ ASME code case N-413 can be supports whose welds do not meet minimun
* * applied. sizes.

e . The.evaluation tean concurs with the CAP.
; -

2 zasaoemos/w) '
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Corrective Actions

Element 222.6 - WBN

a. American Institute of Steel
Construction (AlSC) minimum weld
criteria were not always followed.

BFN

(N/A)

BLN ;ﬁ;
(N/R) ) .

24680-R17  (12/0Y/87)

WBR

4. Specific memo £44011-01 crted n the concern by the Cl

was reviewed. This mewo indicated that TVA had performed
weld qualification tests to the requirements of the

AMS D1.1 code to quahify the use of fillet weld smaller
than the minimum si12és as required by AISC. The review
of the TVA weld qualification test results by the
evaluation team revéaled that not all of the requirements
of Section 5.2 of AWS Ul.1 were met. Ihercfore, these
test results are not sufficient to qualify the welds that
do not meet the AISC minimum weld requireseats.

From a review of a sample of pipe support drawings
(Ref. 34), it was detenminea that WSN did not, in all
cases, meet the ALSC minuaun weld requirements as
comnitled to n the desiygn criteria and FSAR (Refs. 32
and 33).

For the iastances where the ALSC minusum weld
requirements were not met, 1t was found that the weld
$121ny was properly performed using appropriate design
loads and allowsble weld stresses. Imis is permitted per
ASME code case N-413.

BFN

BLN

WBN

a.

BFN

BLN

In ts corrective action plan (CAP)
(TCA8-210, 02/25/87) in CAID 222 06

WBN 01, IVA commits to revise the FSAR

and appllcable design criteria to reflect

the use of welds smaller than the AISC
minimum. This will eliminate the

conflict between design

criteria/licensing comitment and actual
practice for the adherence to the AlSC
minioum weld requirements. A Problem
Identification Report (PIR) WBN WGP 8736

will be issued to accomplish this *
corrective action. In addition, TVA l
plans to obtain concurrence of the

Huclear Regulatory Commission (NRC) for

the use of ASME Code case N-413.

The evaluation team concurs with the CAP.
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ARARARRARRANRARAAN

Element 222.7

ARARARRRARRRERAAKN
: SQN
(N/A)
WBN
. ‘a, Square tdbing requires only top and
e bottom weids. it is impliea that
all-around welding should be utilized

wherever possible, regardless of the
in loading conditfon.

.
P T E D IS

24680-%!2/09/87 )

- Welding on Twa Siwdes of Tubing

SQN

WEN

a. TVA's Nuclear Safety Review Staff (HSRS) 1dentified and

b.

~located 1n the general area cited in the congera.

visually inspectea the pipe suppurt cited in the
concern. A review by the NSRS (1-u5-216-UBN) of the
'support calculation established that tne calculated
strass levels are conservatively low. Tie evaluation
team verified this NSRS finding.

The evaluation team reviewed design drawinygs and
calculations for six other pipe supports {Ref. 35)

It was
observed that all “top.and bottom* welds for structural
tubing were qualified, either vy-analysis or by
docummented engineering judgment, and meet the design
Sg?uiremeﬁis specified in desiyn criteria (Kefs. 13 and

The evaluation team noted that TVA's weld analysis
methodology employs dn assumption that the top and bottom
weld pattern (i.e., two sides of tubiny welded) has the
same uniform shear resistance over the entire leagth in
both snear directions. This assuapilion 1s acceplapie
provided tne weld is performed over the entirelength,
The evaiuation team conducted interviews (Kef. 37) witn
Construction and Yuality Control: (YC) to determine what
length is provided for “top and vottom™ tube welds.
Construction stated it was. site practice that the weld
wrap around the corner of the-tube, t.e., weld length

-equals ‘tube widtn. QU considers tne mininum weld length =~~~
Ihe evaluation teamverified
"the” above welding practice by plant walkdown of four

to be as described. above.

hangers (47A450-26-82, 47A500-4-60, 477450-25-415, and
47A450-26-108).

SUN

WBN

a. None required,

b, lIn its corrective action plan (CAP)
(1CAB-278,03/13/87) tn CATD 222 07

Wk O}, TVA commits to review all
engineered pipe supports with tubes
welded on two opposite sides under the
Unit ) Hanger and Analysis Update Proyram
and a similar program for Unit 2. In
tnis review, only the flat leagth is to
be considered in the.design calculation
for this weld condition, Al required
support and calculation revisions, and

" pecessary modifications will be perforued
case of the weld in hanger 47A450-25-415-
Rev. 0, TVA has performed new
calculations based on the flat length as
opposed to the nominal width of the tube
which was used 1n-the original
calcuiation. It was determined that the
weld stresses do not exceed code
allowable values.

o

under these programs, For the specific . = . . . . . ..
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Element 222.7 - WBN (Continued)

BFN

(K/n)
BLN °
(N/A)

24680-R17

a

(12/09/87)

BFN

BLN

During the plant walkdown, the evaluation team found
that, out of the sampling of seven “top and bottom" weld
joints examined, one weld {between items 3 and 5, hanger
477450-25-415, RU) was not performed over the entire
length as specified in the hanger drawing. Tne
evaluation team performed a weld calculation {(Ref. 58)
considering the flat weld lengtn and found tne weld
adequate for the applied loads. Swmldar cases of weld
not provided tor the entire leaglh may exist elsewhere,

BFN

ULR

while it is anticipated that the
identafied (two opposite side) weld
condition applies specifically to pipe
supports, TVA will fmplement a sawpling
program which covers all other areas
where structural tubing 1s used. A
random statistical sample of 00 tube
Joints welded on two opposite sides wall
be taken to establish with a 95 percent
confidence level that Y5 purcent of such
joints will satisfy desiyn requirements
1f the flat lengths are used in the
design calculations.

Yo prevent further recurrence of his
deficiency, TVA coumils to revise the
Pipe Support Design Manual (PSDM) to
require desiyners Lo consider unly the
flat length for welding a tube un two
opposite sides, In addation, all Watts
Bar designers and cneckers of
miscellancous steel will be wotafied by
mesnorandun of this identified weld desiyn
requirement.

The work 1dentified in corrective action
plan (CAP) [CAB-278 in CATD 222 U/

WBN 01, will be initiated and tracked by
Problem ldentification Report PIR WBN
WBPBIB2 Rev. O for Unit | and PIR WBN
H8PBIB3 Rev, U for Unit 2. Condition
Adverse to Quality report CAYR BLF 870098
LBUS 870012 318§ was 15Sued to detennine
generic applicability to other TVA plants.

The evaluation team concurs with this CAP.
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..‘J AARAARARRARRARRAAR
Element 222,10 - Verification of Weld Securing the Pads to tne Ianer Shell

. ARAAAKARARARRAARAR }
MY
SQn S SQN

(/A7)

BN BN WBN
‘ a. If it is deemed necessary to increase a. Tne evaluation team reviewed the original design 3. MHone required.

the size of a pipe support:frame meaber calculations prepared by Chacago bridge & lron for the '

and 1ts associated welds which connects supports attacthed to the pads, as well as the revised
e it to a dome pad, then the weld that calculations prepared by TVA (Kefs. 40 and 41). It was
= connects the affected pad to tne inner concluded thai TVA*s evaiuation of the increasea design
" shell of the dome should also be loads on the affected supports correctly establisned that
3 v strengthened accordingly. an increase in size for the 5/16-wcn all-around pad
i welds is not required. There was egequate strenyth
‘ margin in the nitial design.
G e BFN BFN \
N (wr) %
BLN BLN BLN
" (N/A)-
A *
l‘.u -
". _
v H ) v

3
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Corrective Actions

REARARRERRNNAAAANN

Element -222.1) - Undersized Weld Specified for a Support
KahAARARAANAKAAARK N

SUN SUN

(N/A)

WBN HUN

‘a. An undersized weld specified for a a. Basea on the review of 102 welded connections in 25
hanger located in Unit 2 wtll not sanple pipe supports (Ref. 43) from varigus systems n
support the component. different areas of the plant, no prodblem of undersized

welds that mignt not be able to support the design loads
was found. Also, TVA's Pipe Support Design Criteria and

. Pipe Support Uesign Manual were found Lo contain proper
code allowables and requircments for weld design.

a

BFN 8FN
(N/A)
BLN BLN
(N/A)

s

24680-R17  (12/09/87)

SUN

HUR

a. HNone required.

gEN

BLN
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Issues findings Corrective Actions
. NARRARRRRNRRAARRAN
» .Element 222,12 - Support Tuoe Distortion )
RANRNRARRASARARARK
SQN SYN SQN
{874)
WBN WEN WBN
a. Distortion in the pipe stanchion of a. Reviewea BUOl-type supports and design criteria and a. None required.
BODY type-supports is caused by stanaards (iets. 45, 56, and 57) used to support drain,
the welding process. Testing is instrument sensing, sampling radiation monitoring, and
required to determine if this test lines. This type of support consists of a stancnion
distortion caused overstressing of: the pipe welded either diractly to the process pipe or to a
instrument/drain hine, clamp -that is fastened lﬂ turn to the process pipe, The

branch liae 15 efther clamped to ine stanchion or is
routed through the stanchion and welded at both ends. A
note on a WHN uUUI sketch from an expuryated file

" Distortions of this magnitude were not observed during a
visit to the Watts Bar site. .The evalualion teanm
observed a sllgnt ovaling in the order of 1732 inch at
the free end of some of the BOU) stanchions used for the
auxilary feedwater (AFW) piping system. No distortion
of instrument/drain lines was observed.

Secondly, the observed distortions are not due solely to
welding-related heat effects, but could have been caused
partlally by the stanchion faurncatlon process.

Furthermore. the shight ovalness {ellptical shape) at
the free end of a stanchion wiil not cause any stresses
at tne conpeclions between the process pipe and the
stanchion.

The calculations (Kef. 4b) performed to evaluate lhe
_axial stresses. that might be taduced- n the- - - - - - - - - - - - - L
instrument/drain line due to differentral thermal
oo <. - - - - - - - - - -expansion Indicates that sucn axial stresses would mol T T
* result in a fatigue-induced pipe failure during the
expected operallng Nfe of the plant {over 7,000 cycles).

» %
|
|

-e
|
|

24680-R e/owan
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Issues findings Corrective Actions
Element 222.12 - BFN BFN BFN
(na)
BLN LN BLN
(N/A) ; .
]

24640-R17  (12/09/87)
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ATTACHMENT C
REFERENCES

1. 478100 Standard Box Anchor Drawings:

478100-1/R7, RO
478100-1A/R0
478100-2/R6, RO
478100-2A/R1, RO
478100-28/R2, RO
478100-3/R5, RO
- 478100-3A/R5, RO
478100-38/R2, RO
478100-3C/R1, RO
478100-4/R1, RO
478100-5/R1, RO
478100-6/R1, RO
478100-6A/R1, RO

478100-7/R1, RO
478100-8/R1, RO
478100-9/R1, RO
478100-10/R1
478100-11/R1, RO
478100-12/R0
478100-12A/R1, RO
478100-13/R0
478100-14/R1, RO )
478100-15/R0
478100-16/R1, RO
478100-16A/R1, RO

2. OE Box Anchor Evaluation; CEB-CAS-173, Rev. 0, [B41 860117 004]

Nonconformance Report (NCR) 6264, (08/20/85)

3. Mechanical general notes for pipe anchor load transfer unit:
3GB0067-00-3, Rev. .6, and mechanical load transfer units seismic anchor:
3GB0068-01, Rev. 4, and 3GB0068-02, Rev. O :

4, B8FN Box Anchor Drawings:

478456-80/R5
4783349-27/R1
478452-149/R3
478452-150/R2
478456-69/R1
478458-433/R5
478455-42/R2
478452-146/R)
478452-190/R1
478458-58/R0

38090-R9 (12/09/87)

478455-108/R2
478452-195/R3
47A2349-17/R0
4782349-15/R4
47A455-415/R2
478452-83/R1

47B8452-158/R3
478452-168/R1
478452-157/R2
4781349-35/R1

4781349-31/R0
4783349-29/Rk2
478452-196/R2
478452-151/R0
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5. BLN Box Anchor Drawings:

IRF-MPHG~-GO01/R4
1CA-MPHG-0435/R0
1CR-MPHG-1604/R1
1GC-MPHG~0072/R0
1GC-MPHG-0198/R1
1KE-MPHG-1088/R0
IND-MPHG~0694/RS
INK-MPHG-0306/R3

INL-MPHG-0205/R0

INS-MPHG-0012/R3

INV-MPHG-0089/R1 -
1RK-MPHG-0123/R3 -
1SV-MPHG-0135/R1 -
1WD-MPHG-0274/R0 -
ONM-MPHG-0200/R1 -
ONM-MPHG-0651/R2
0SA-MPHG-0553/R2 -
~ OWD-MPHG-0358/R0
2CR-MPHG-0032/R1
2GC-MPHG-0137/R1

2KE-MPHG-1539/R2

2ND-MPHG-0907 /RS

2NK-MPHG-0187/R1
2NL-MPHG-0032/R 1
2NS-MPHG-0136/R3
2NV-MPHG-1250/R 1
2RF -MPHG-8860/R?2
2RK-MPHG-0120/R3

2SV-MPHG-2070/R 1

- 2WD-MPHG-0291/R1

6. Detailed Design Criteria BFN-50-724, "Class 1:Seismic Pipe Suppori‘
Des1gn," Rev. 0, [805 861002 500] . ‘

7. Detai1ed Design Criteria‘N4-50-DVO3 "8LN Piping System Anchors Installed
in Category I Structures," Rev. 1, w[842 850501 504] .

8. Modifications and Add|t1oné Instruction MAI-23, “Suoport and Installat1on
of Piping Systems in Lategory I Structures,” Rev. 0 ‘
General Construction Specification G-29C, Rev. 7, [ESS 811123 202]

9. General Construction Specification G-43, Rev. 3, (842 350712 505]

o

BLN Construction Specification NAC<913, Rev. 4, [842 850712 002]

BLN Notes (3GA0059 .00 Ser1es), “Eield Fabrication and Installation of :
Pipe Supports in Category 1 Structures," (09/01/72) = I

10. BFN plant trip report (03/27/87) (BLT-166)

Walkdown of BLN box anchors ( IND-MPHG-0694/R5, ONM- MPHG- OZOO/RI ‘
[SV-MPHG-0135/R1, and INK- MPHG 0306/R3"(06/07/37) (IOM 1287) o

11. Enginsered SQN Pipe Anchor .Drawings:

47A053-702/R1
47A053-704/R ]
47A053-711/R0
47A053-1047/R0
47A053-411/R0

1- H<0-330/R5 I
2-H20-330/R3 oo
2-H20-368/R2 o
2-H20-492/R2 N
1-H20-116/R2 C Lo
1-H20-117/R3 P

12. Detailed Design Criteria SQN -DC-v-2.14, "Piping System Anchors Installed!
in Category 1 Structures," Rev. o, [805 860716- 500]

o

38090-R9  (12/09/87)
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13. Detailed Design Criteria WB-DC-40-31.15, "Piping Anchors Installed in
Category 1 Structures,” Rev. 2, (no RIMS number]

WBN Pipe Support Design Manual (PSDM) Section 7.11, "Pipe Anchors,"
Rev. 3, [no RIMS number], (06/12/85)

14. SQN. Box Anchor Calculations:

(B25 860707 '820)
47A053-704/R2 (825 860707 820)
47A053-711/R2 (825 860707 820)
47A053-1047/R2 (SWP 820218 083)

47A053-702/R2

47A053-411/R2 (SWP 820302 012)
2-H20-330/R0O (SWP 820108 101)
2-H20-368/R0 (SWP 810828 048)
2-H20-492/R0 (SWP 810323 073)

150 ASME Boiler and Pressure Vessel Code - Section III - 1974 Edition

WBN FSAR Section 3.9.3.4, "Component Supports," Amendment 26

16. Engineered WBN Pipe Anchor Drawings:

47A060-67-13/R2
47A060-72-8/R1
47A060-67-14/R2
47A060-67-43/R3
47A060-67-9/R4
47A060-67-15/R6
47A060-67-26/RS
47A060-67-48/R5
47A060-67-52/R4
47A060-63-5/R6
47A060-62-118/R0
47A060-3-3/RS

17. SQN Pipe Support Drawings:

1-MSH-77(H1-17)/R2
1-MSH-130(H1-77,78) /R1
1-MSH-165(H1-120) /R4
1-MSH-300( 1-H1-300) /R905
1-MSH-301( 1-H1-301)/R906
1-MSH-357(1-H1-357) /R905
1-MSH-503(H1-503) /R4
1-AFDH-270A(H3-280A)/R5
1-AFDH-369(H3-424) /R906
1-FDH-45(H4-43) /R
1-FDH-201( 1-H4-201)/R1
2-UHIH-144(2-H45-144)/R02
2-UHIH-145(2-H45-145)/R905
2-SGBH-70(2-H47-70) /R
2-SGBH-72(2-H47-72) /R1
2-H10-352(2-H10-352) /R
2-CCH-367(2-H10-367)/R1

3809D-R9 (12/09/87)

47A060-62-10/RS5
47A060-77-2/R1
47A060-67-89/R3
47A060-67-2/R2 _
47A060-62-22/RS5
47A060-62-122/R0
47A060-67-79/R3
47A060-63-39/R0
2-63-250/R902
47A060-74-21/R1
47A060-3-23/R2

-47R060-3-4/R2
47A060-3-24/R2
47R060-72-5/R2
47A060-72-6/R3
47A060-72-20/R4
47A060-74-1/R3
47A060-74-7/R0
47A060-68-19/R0

2-CCH-372(2-~H10-372)/R2
2-CCH-374(2-H10-374) /R
1-CSH-44(1-H21-44)/R904
2-CSH-14(2-H21-14)/R906
2-CSH-15(2-H21-15)/R905
1-FPCH-505(H50-505) /R901
1-FPCH-527(H50-527)/R2
1-RCH-134(1-H36-134) /R905
1-RCH-136(1-H36-136) /R4
1-RCH-138(1-H36~138) /R1
2-RCH-242(2-H36-242)/R903
1-SIH-365(1-SIH-365) /R2
1-CH-78(H6-78)/R2
2-CVCH-614(2-H34-614)/R904
2-CVCH-615(2-H34-615)/R4
2-CVCH-806(2-H34-806) /R902
2-CVCH-813(2-H34-813)/R0
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WBN Pipe Support Orawings:.

47A400-11-48/R3 A A A
47A400-11-47/R3 + [ [ [ |
47A400-11-5/R¢ = = .
47A400-27/R3 ¢+
47A800-1427/RO + =
47A400-7+17/R0

47A400-6-332/R1 !
47A400-6-333/R0 !
47A400-6-337/R1 \
47A400-6-340/R1 \
47A400-6-356/R1 \
47A400-6-365/R0 \
47A400-6-238/R4 I 47A400-7+493/R1 P
47A400-6-376/R0 ‘ | 47A465-2-38/R1 = | . Lo
47A400-6-198/R1 1 1-6-404/R908 1
47A400-6-102/R1 L1 1-74=V1/RS07 ¢ 0
47A400-6-303/R0 | 47A464-4-2/R2 1 .
47A400-6-309/R0 | 47A060-3423/R2 ' 1 1«
47A400-6-308/R0 | 47AA27-8+38/RY . .
47A400-6-307/R0 \ l OHA4309/R90T

47A400-6-335/R0 R

47A400-6-358/R0 o

BFN P109 Support 0raw1nqs

478452-111/R1 ] - 397/R0

478452-708/R1
478452-182/R0
1754-5/R3
2003-3/R2
478452-159/R1
478458-91/R0
478458-53/R0
478458-42/R1
478456-34/R1
1756-5/R3
47A806-21/R2
47A455-415/R2
47A920-86/R3
478452-454/R1
478452-987/R3
4782349-15/R4
4782349-17/R0

2006-1/R3
478455-51/R1
478455-58/R1
478455-75/R1 .
478452-134/R1 .
478452-102/R0
478452-797/R1 .
478920-39/R2
478920-52/R0
478456-106/R0
4783349-27/R1
47A406-14/R1
478590-102/R1
478465-436/R0 .
478408-11/R0 -
ﬁ?AP349-33/R27

BLN Pipe Support Drawings: = |
2ND-MPHG-1011, Sh. 2/R0 = 1KE-MPHG-1538/R2 @ 0SA-MPHG-4372/R1

2KC-MPHG-0322, Sh. 1/R2 ~  1GN-MPHG-0054/R0 ~ ~ 2CF-MPHG-0026/R3 1
2KD-MPHG-0016, Sh. 1/R901 ' 1CF-MPHG-0310/R2 = ' ' ' 2CF-MPHG-0027/R2 ~
2CR-MPHG-0107, Sh. 2/RO IWD-MPHG-1046/R2 ~  2CF-MPHG-0300/R0 . .
2CA-MPHG-0050/R3 © OWD-MPHG-0040/R90T ~  2CF-MPHG-0410/R0 = =

1KC-MPHG-0036/R901 . 24E-MPHG-0060/R901 . 2KC-MPHG-0351/R2

38090-RS  (12/09/87) - o
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18.

19.

20.

21.

22.

23.

24,

1CA-MPHG-0116, Sh. 1/R4 1CA-MPHG~0438/R0 2KC-MPHG-0381/R6
1CA-MPHG-0090/R902 INK-MPHG-0130/R1 2KC-1MPHG~0391/R6
OKC-MPHG-0125, Sh. 2/R902 1SV-MPHG-0320, Sh. 1/RO

25V-MPHG-0302, Sh. 2/R1 1WD-MPHG-0420, Sh. 1/R1

2NV-MPHG-0738/R2 2CA-MPHG-0155/R901

2CF-MPHG-0239/R4 2SV-MPHG-0062/R3

1RK-MPHG-0026, Sh. 2/R3 2ND-MPHG-0013, Sh. 1/R2

IND-MPHG-0580, Sh. 1/R901 2ND-MPHG-0052/R2

ONB-MPHG-0030/R2 2ND-MPHG-0549/R1

2CR-MPHG-0169/R4 2ND-MPHG-0605/R?2

As-built information for missing welds on SQN pipe support drawings
(1-MSH-77/R2, 1-AFDH-369/R906, 1-FDH-45/R1, and 1FPCH-527/R2) (10/09/86)

As-built information for missing information on WBN pipe support drawings

(47A400-11-48/R3, 47A400-27/R3, and 474464-4-2/R2) (06/13/86)

Detailed Design Criteria BFN-50-D706, "The Torus Integrity Long-Term
Program," Rev. 1, {ESB 840621 205]

General Design Criteria N4-50-0717, "Design of Safety~Related Piping
Supports and Supplemental Steel," Rev 4, [B42 851112 525]

WBN 47A050 series hanger drawings for general notes:

47A050-1J3/R2
47A050-1H/R7
47A050-1V1/R1

American Institute of Steel Construction (AISC) Manual, 7th Edition,
Section 1.15.10

Pipe Support Manual, Section 7.15.1 "Design of Welded Connections,"
Rev. 2 (07/23/84) ;

EN DES Calculations, "Evaluation of .NCR WBN SWP8273 " Rev. 1,
(W8P 830914 230]

TVA DNE Calculations, "For SCR SQN CEB 8601," [B24 860906 300]
TVA Problem Ideniification‘Report PIR WBN CEB 8573, [841 851220 016]
Significant Condition Report (SCR) SQN CEB 8601, [B41 860110 021]

38090-R9 (12/09/87)
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25. TVA SQN Drawings:

~N

48N905 (R24) Reactor Building Units 1 & 2 < Mwsc Steel -~ S.G., R.C. Pump
and Press. Rel. Tnk. - Access Platform - Sh. ‘

T

48N906 (R12) Reactor Building Units 1 & 2 - Misc. Steel ; $.6., R.C. Puma
and Press. Rel. Tnk. - Access Platform » Sh. 2 « .

48N908 (no sh@et number) (R]O) Reactor Bu11d1nq Un1ts 1 & 2 - Misc.. Steel
- Steam Generator - Access Platform | | o Lo

48N908-1 (R7) Reactor Building Units 1 & 2 - Misc. Steel - Steam.
Generator - Access Platform ‘ o
48N908-2 (R6) ‘Reactor 8u1ld1nq Un1ts ] & 2 - Misc. Stée]J- Steam.
Generator - Access Platform ‘ " ]
48N908-3 (R3) Reactor Bui]dinq Units 1 & 2 - Misc, Steel - Steam.
Generator - Access Platform ‘
48N908-4 (R1) Reactor Building Units 1 & 2 - Misc. Steel - Steam.
) Generator - Access P]atform
48N908-6 (RO) Reactor Building Units 1 & 2 - Misc. Steel - Steam.

Generator - Access Platform o |"
TVA WBN Drawings: 3 e ; % %

484904 (no sheet number) (R36t Miscellaneous Steel - Low»r Ice Condenser:
- Access Platform. E1, 745.0

484904-1 (R10) Miscellanpows Steel - Steam Generator Access Platforms

484904-2/R8 and R9 RPactor 8u11d1ng - Units 1 and 2 - M1sce1maneous |
Steel - Steam Generator Access P]dtform I

484904-3/R14 RPactor Building - Units 1 and-2 - Mlscelhaneous \
Steel - Steam Generator Access P]dtform I T A

26. Walkdown in the Sequoyah. Un1t 1 Reactor Building, by the evaluation team:
(09/18/86)

27. SQN Calculations:

TVA EN DES Calculations, “Typlcal Supports 47A051-21, 47A054-3,"i
. . (PWP 840904 661) ‘

38090-R9 (12/09/87)




TVA EMPLOYEE CONCERNS REPORT NUMBER: 25500
SPECIAL PROGRAM REVISION NUMBER: 4
Page C-7 of 15

28.

29.

TVA DNE Calculations, "Calculations for ER for SCR SQN CEB 8601,"
(825 860904 300]

TVA DNE Calculations, "Support 47A 920-8-2," {825 860811 323] Prelim.

* Rev. 1, (09/20/86)

TVA DNE Calculations, "Attachment to AB Emb. MKICPLI 48N1277,
E1. 748'-0," Preliminary, (09/20/86)

TVA DNE Calculations, "Qual. Attach. to Aux. Bldg. Embed MK 23 C Below
E1. 749'," Preliminary, (09/20/86)

TVA DNE Cailculations, "Cable Tray Support Qualifications MK-3 Aux. Bldg.
E1. 734'," Pre]1m1nary, (09/20/86)

WBN Calculations:

TVA EN OES Calculations, "Reactor Building - M1scellaneous Steel Steam
Generator Platforms," WCG-2-40 Volume 6, Rev. , (841 860614 969]

TVA. EN DES Calculations, "Evaluation of NCR WBN SWP8273," WMG 3100,
(weP 830914 230]

TVA DNE Calculations, "For PIR WBN CEB 8573," (841 860828 900]

TVA BFN "Class I Seismic Pipe Support Des1gn " Design Criteria
BFN-50-724, Rev. 0, (09/26/86)

TVA BFN “"Miscellaneous Steel Components for Class I and II Structures,”
Design Criteria BFN-50-754, Rev. 0, (11/10/86)

TVA, "Design of Structural Connections," Civil Design Guide DG-C1.6.4,
Rev. O

TVA BLN "Design of Civil Structures," Design Criteria N4-50-D702, Rev. 5

TVA General Construction Specification G-32, "Bolt Anchors Set in
Hardened Concrete," Rev. 11

TVA BFN Drawings:
Powerhouse - Reactor Building - Units 1-3 Mechanical General Notes - Pipe
Supports 478435-1 through -6, the latest revisions as of February 1987

Class I Structures - Electrical Seismic Supports - Conduit
45A800-~2/R4

38090-R9- (12/09/87)
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Reactor Building Units 1, 2‘ and 3 -
Structural Steel - 0rywe11 F]oor Framing o

o 48N442/R6 - E1. 563' - 0-1/2" (no sheet number)

) 48NA43/R7 - E1, 584'- 9-1/2" (no sheet number) 3 3 A
Powerhouse - Reactor Buildipg = Unit 2 Mechanical =

o  RCIC Mechanical System Pipe Supports 478456-120/R1

0 RHR System Pipe Supports 478452-195/R3

o Core Spray System Pipe. Supports 47/458-377/R3 (Drdw1ng is "AM size)
o} Core Spray System Pipe Supports 47B458-424/R2

o} Core Spray System Pipe}Supports 478458-94/R1

TVA BLN Drawings: :

TVA BLN Drawings: Reactor 8u1ld1ng, Typical Seismic Cdndpit Support
4RA0560-X2-28, R3; 4RA0560- XZ 10, R3; 4RA0560-X2-14, R4; and 4RB -
0560-X2-78C, R1 :

TVA BLN Drawing: Aux. Bldg. and Intake Pumping Stat1on Typ\oal Seismic |
Instrument Tubing Support, 4BA0570-X2-1, R2 ' Lo ) ‘

TVA BLN Orawing: Aux., Control, & OG 81dg Typ1cal Se1smmc Instrument
Tubing Support, 4BA0895-X2-1, RO Lo

TVA BLN Drawing: Aux., Control, & DGB8 Typical‘Seismic]Conduit Support
Anchor Plate, 4BA0892-%X2-20, R3 | | [ I © © &+

TVA BLN Drawing: Aux., Control, & DG 81dg; Miscellaneous. Stee] Se1sm1c
Conduit Supports, Notes - Sheet 1, 4BB0892-X2-1, R6 ‘

TVA BLN Structural Steel Draw1ngs:

Primary Piping Jet Impmnngent Barr1prs 4RN0650 Xe -01, R6, and
4RWO0550-X2-02, R7 C

Valve Room A Pipe Supports P1qn Elevation 649'-0", 4AW0805-X2-23, R10
Cable Tray Supports Elevation 667'-0", 4AW0887-X2-9, R6

-

Makeup & Purification Pipe Whip Protection Devices, 4RW0552-X2-06, R6

38090-R9 (12/09/87)
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30.

TVA BLN Miscellaneous Steel Orawings:
H&V Support Details 4AW0870-X2-01, R24, & 4AW0871-X2-04, R1
Cable Tray Support Details Sheet 5, 4AW0885-X2-~13, R13

Access Platforms EV. 649'-4-1/2" RC Pumps P1A2, P1B2, P2Al, P2B1,
4RW0512-X2-25, R4 -

H&V Equipment Support Details, 4DW0759-X2-1, R15
H&V Duct Support Typical Details, 4RW0532-X2-21, R14

- Cable Tray Supports -& Walkway Details & Schedule, 4RW0540-X2-18, R21

Access Platforms E1. 643'-0" Reactor Coolant Pumps P1B1 & P1A2,
4RWO512-X2-14,R5

Access Platforms E1. 650'-6-1/2" Steam Generators A & B 4RW0512-X2-33, R6
Access Platform E1. 656'-1-1/2" RC Pumps 1P1B1 & 2P1B2, 4RW0512-X2-35, R6

Access Platforms E1. 640.25' Reactor Coolant Pump 2RC-Pi1A1,
4RW0512-X2-45, RO

TVA - EN DES Calculations (BFN):

BWP €21071 R61, RCIC Support R-61, R1, (822 860113 101]

BWP €20995 R195, RHR Anchor R-195, RZ, [B822 850423 102]

BWP C30266 R15, Core Spray Pipe Support R-15, R2, (B22 851210 140]

BWP C30303 R15A, Core Spray System; Support R15A, R2, [B22 851210 122]
TOP C20336 .R13, Core Spray - R13, R1, [BWP 830926 106]

TVA-EN DES Calculations (BLN):

4R2-512L, RO, “"Access Platforms Reactor Coolant Pumps," [BLP 840611 426]
4R2-512H, R2, “"Access Platforms Steam Generators A&B," [BLP 840627 406)
4RW0512 B, R2, “"Reactor Coolant Pumps Access Platforms;" [BLP 840806 402]
4R2-5120, R2, "Reactor Coolant Pumps Access Platforms," [BLP 840926 402]

3809D-R9 (12/09/87)




REVISION NUMBER: '4
Page C-10 of 15

S

TVA EMPLOYEE CONCERNS REPORT NUMBER: | |25500
SPECIAL PROGRAM

31.

32.

33.

34,

TVA-OE Calculation 4RN-0550 Xz, R6,‘"Jet Impingement Barﬁiers,"

[B21 860401 404]
TVA-OE Calculations, Typlca1

‘C2E081, R1, [822 860527 109]

Conduit Supports - Gengra] Notes, BFEP

General Construction Jpe<1f1cat1¢n G-29C| Rev. 7, [ESS 811]23 202] !

SQN FSAR Section 3.8.4.502,‘Paragraph‘l,‘Amendment 23 Section 3.8-29,
Paragraph 4, Amendment 2; and Section 3.5-54, Paragraph §, Amendment 2

SQN Pipe Support Design Manual (PSOM), Section 7.15, Rev. 0, (04/22/83)

WBN Pipe Support Design Manpa1~(PSDM); Section 7.15, Rév{ 2, (07/23/84)

WBN FSAR Sections 3.8.4.2.1(2) and 3.8.4.2.1(5), Amendment 47

American Institute of Steel Construction Manual, 7th Editién,
Structural Welding Code - Steel, AWS D1.1, (1984) Co !

SQN Pipe Support Drawings

1-MSH-77(H1-17)/R2
1-MSH-130(H1-77,78) /R
1-MSH-165(H1-120) /R4
1-MSH--300( 1-H1-300) /R905
1-MSH-301( 1-H1-301 ) /RI06
*1-MSH-357(1-H1-357) /R905
1-MSH-503(H1-503) /R4
1-AFDH-270A(H3-280A ) /R5
1-AFDH-369(H3424) /RI06
1-FOH-45 (H8-43) /R1
1-FDH-201( 1-H4-201) /R1
2-UHIH-144(2-H45-144) /RO2
*2 -UHIH-145(2-H45-145) /R905
*2-SGBH-70(2-H47-70) /R 1
*2 -SGBH-72(2-H47-72)/R1
2-H10-352(2-H10-352) /R
*2 -CCH-367(2-H10-367)/R1

* Pipe support drawings w1th
criteria.

WBN Pipe Support Orawings:
*67-1ERCW~-R212, R903

1-01A-309, R907
47A920-38-3, R6

38090-R9 (12/09/87)

01 2-CCH-372(2-H10-372)/R2
|11 | 12-CCH-374(2-H10-374)/R1
||| | 1-CSH-84(1-H21-44)/R904
01 2-CSH-14(2-H21-14)/R906
' *2-CSH-15(2-H21-15)/R905
' 1-FPCH-505( H50-505) /R901
 1-FPCH-527(HS50-527) /R2
- *1-RCH-134(1-H36-134) /R905
- *]-RCH=136(1-H36-136) /R4
' *1-RCH-138(1-H36-138)/R1
 *2.RCH-242(2-H36-242) /R903
1-SIH-365(1-SIH-365)/R2
1-CH-78(H6-78) /R2
' 2-CVCH-614(2-H34-614) /R904
*2-CVCH-615(2-H34-615)/R4
' 2-CVCH-806(2-H34-806) /R902
- *2-CVCH-813(2-H34-813)/R0

an asterisk do not meet AISC minimum weld:

47A450-21-128, R3
47A400-6-356, R1
478400-11-47, R3

47A437-2-22; R1
47A400-6-333; RO .
47A400-6-337, R1
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35.

36.

37.

38.

39.

40.

47A465-2-38, R1 47A400-1-27,‘R0 47A400-11-5, R4

2-70-804, R901 1-63-404, R904 47A400-6-238, R4
*1-.70-867, R90O1 48A060-3-23, R2 47A464-4-2, R2
*1-68-131, R904 47A427-8-38, R1 47A400-11-48, R3

* Pipe support drawings with an asterisk do not meet AISC minimum weld
criteria.

WBN Pipe Support-Calculations:

67-1ERCW-R212, R2 [WBP 840329 013]
1-70-867, Rev. O ([WBP 841123 002}

1-68-131, Rev. 2 [WBP 841109 025]

Pipe Support Drawings and Calculations

. Drawing Calculation
Support Number Revision . RIMS Number
47A462-12-27 0 CEB 850226 987
47A560-4-60 "2 WBP 831019 008
47A450-26-168 0 841 860210 913
47A450-26-82 1 841 351010 901
47A450~25-415 0 841 860111 900
474450-25-415A 0 841 860111 900

WB-0C-40-31.2, "WBN Detailed Design Criteria for-Location and Design of
Piping Supports and Supplemental Steel in Category I Structures,”
(ESB 840411 2097, (08/29/85), Rev. 5, (04/09/84)

WBN Pipe Support Design Manual (PSDM), Vols 1 to 4, Rev. 5, (02/24/86)

Iﬁterview and walkdown by S. Mabie and E. Croft of Bechtel (02/28/87,
03/04/87, and 03/06/87)

Telecon from C. Jordan, K. Wiedner, G. Shah, M, Stafford, S. Chitnis, and
A. Pang of Bechtel to G. M. McNutt, N. Liakonis, W.Sirrett, and J. Louis
of TVA, (03/09/87)

Bechtel Calculation: PD-222-17, Rev. 0, (08/11/87),
(Job Number 16985-026) [no RIMS number]

Package of calculations prepared by Chicago Bridge & Iron (CBI) for Roof
Support for RHR Spray Header JEO-JE-12, (12/03/74) [no RIMS number]

Package of calculations prepared by Chicago Bridge & Iron (CBI) for Roof
Support for Containment Spray Header JFO-JF =12, «(12/03/74)
{no RIMS number]

e e
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42,
43Q

44,

45,

46,

47.

48.

3809D-R9 (12/09/87)

TVA Calculation Package [841 850924 005] (page :1- 257) to qua11fy RHR and

CSS spray support for load provided by Piping Analysis. Group These

supports were originally designed by CBI {Ref. 40) ‘

- WBN. Pipe Support Design Manual Section 7.15, Rev. 2, (07/23/86)

WBN Pipe Support Drawings and Design Calculations: -~ - -« 1 1 1
Support/Rev Cal. RIMS Number' ' 'Support/Rev = = = Cal. RIMS Number
47A400-1-1/R1 {CEB 850119 809] 1-62A-328/R1 - . [weP 841114 115]
47A400-1-32/R1 E841 850417 953%‘ - 1-63-320/R2 © - [WBeP 841108 005}
47A400-6-96/R0 WBP 831027 085 1-68-131/R904 ~  [WBP 841109 02%
47A400-6-97/R1 ENBP 840510.016] 1-70-005/R1 - [WeP 841029 403}
47A400-6-176/R1 WBP 840311 016] 1-70-867/R901 ~  [WBP 841123 002 5
47A400-5-202/R0  [WBP 830427 010] 1-01A-309/R907 . . [WBP 840809 153] i
47A400-5-333/R0  [B41 850509 955) 1-87-068/R906 ~  [WBP 840725 019
47A400-6-361/R0 E841 850509 967] 2-70-804/R901 . EB41 860213 954}
47A427-8-38/R1 B41 850827 802 63-1S1S-V132/R1- CEB 850228 956
47A435-10-21/R3 EWBP 841123 001} 1-63-404/R904 = EWBP 840110 044] {
47A437-2-22/R1 841 360807 854 67-1ERCW-R212/R902 .[WBP 840329 013§ !
47A465-2-38/R1 ECEB 850126 833} L i
1-03A-586/R901 WBP 841109 006 ) o i
1-03A-587/R1 [wsP 841109 005] I

BOO1 Type Standard. Supports (WBN):

478001-1/R3 | 478001-98/R0 Lo

478001-2/R2 j 478001-10/R1 ‘ N
-478001-3/R3 ‘ 473001-11/R4 o N

478001-4/R3 ‘ 478001-12/RS I

478001-5/R1 ] 478001-13/R4 N

478001-6/R1 ‘ 478001-13A/R3 I

478001-7/R1 j 478001-14/R4 Lo

478001-8/R5 : 478001-15/R2 e

478001-9/R2 j 478001-16/R0 e

478001-9A/R1 ‘ 478001-17/R1 L Lo

Pipe Support Design Manual, Vo]ume 1, Rev. 1, Lecture 122, (08/16/82) and:
Volume 2, Rev. 3, Section 7 4 (06/12/85), Design Gu1de for Category T
Component Supports L

Bechtel Calculation PD-222- 09 Rev. 0, (07/11/86), (Job Number 16985-026)
[no RIMS number]

Nuclear Safety Review Staff (NSRS) lnvest1gat1on Report 1-85-560 SQN
(11/19/85)

ANSI B31.1 - Power Piping Cdde - 1974 Edition
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49,

50.
51.

52.

53.
54.

55.

56.
57.
58.

59.

USA Standard B831.7, Nuclear Power Piping Code (1969 Edition),
Paragraph 1-727.4.7(d)

ASME Boiler and Pressure Vessel Code, Section III (1974 Edition), NB-4433
“and NC-4433

SQN FSAR Tables 3.2.2-1 and 3.2.2-2, Rev. 3
BF-SDSP-9.1, "Processing Drawing Discrepancies,” Rev. 2 (09/22/86)
BF-SDSP-9.2, "Configuration Control Orawings," Rev. 1 (05/09/86)

Support Drawings:

1-FPCH-505 (H50-505), Rev. 1
2-CCH-367 (2-H10-367), Rev. 902

TVA Corporate Nuclear Performance Plan Volume 1, Rev. 4

TVA Nuclear Performance Plans, Volume 2, Rev. 1; Volume 3, Rev. 0; and

Volume 4, (Draft, 03/19/87)

TVA Welding Project Review Plan, Volumes 1 through 4 (no revision/date)
BFN FSAR Chapter 12, "Structures and Shielding," Amendment 3

BLN FSAR Chapter 3, "Design of Structures, Components, Equipment, and
Systems," Amendment 27

SQN Pipe Support Orawings:

1-FPCH-505 (H50-505), Rev. 1
2-CCH-367 (2-H10-367), Rev. 902

CEB Report 75-18, Small Line Attachment Details to Class 2 and 3 Piping
Equal to or Larger than 2-1/2-inch diameter, Rev. 3, [CEB 840522 001]

EN DES-SEP 82-13, Program for NRC-OIE Bulletin 79-14, Phase 1, Inspection
at WBN Unit 1, Rev. 4, [B41 850702 004]

Bechtel Calculation PD-222-17, Rev. 0 (08/11/87) for support
47A450-25-415,. Rev. 0, [no RIMS number]

TVA memo (E44011-01) from J. A. Raulston to J. C. Standifer,
"Clarification of Welding Requirements," [NEB 840120 275}

38090-R9 (12/09/87)
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60. Bellefonte Nuclear Plant, "Weld1ng Procedure Qua11f1cat1on to Weld to
Embedded Plates Using Preheat Lower thanJAwS Prequal1f1ed Values - Test
Result,” [CSB 821210 301]

Memo. from Frank V. Meter to Lonnie S. ICox, "Bellefonte Nuclear Plant,
Request for Welding Procedure Qualification td Weld to Embedded. Plates
‘Using Preheat Lower than Aws Prequdlified Values," [BLN 82]029 551]

61. TVA BLN Drawings: Reactor Building, Typical Seismic Condu1t Support
4RAQ560-X2-2B, Rev. 33 4RA0560 XQ-UO ‘Rev. B;R4RA0560dX2*14, Rev. 4; and
4RBO560-X2~78C, Rev. I o

TVA BLN Drawing: Aux. Bldg. and! Intake Pumb1dg Statlon Typ1ca1 Se1>m1c
Instrument Tubing Support, 4BA0570 X2-1, Rev. 2

TVA BLN Drawing: Aux., Control,!& DG /Bldg., Typical Se1sm1c Instrument
Tubing Support, 4BA0895-X2-1, Rev. 0

TVA BLN Drawing: Aux., Gontrol ' & DG | Bldg., Typ1ca1 Se1qm1r Conduit
Support Anchor Plate, 48A0892- XZLZU Rev. 3 ‘

TVA -BLN Drawing: Aux., Control,'& DG 81dg, Mlscallaneou Steel Seismic
" Conduit Supports, Notes - Sheet 1, 48B0892-X2-1, Rev. 6 S

62. TVA SON Drawings: ‘ "
47A050-1 (Revs. 2, 3, and 6) Seismic Class 1 Structures - Mechanical ! ‘
Hanger Drawing GPnera1 Notes co

47A050-16 (Rev. 1) Seismic C]ass I Structures - Mechanlcal Hanger Drawing
General Notes

47A050-16A (Rev. 1) Seismic Clasu I Structures - Merhan1oal Hanger
Drawing General Notes Lo

47A051-21A (Rev. 1) Seismic Class [ Structures - Merhanlcal Seismic
Support Instr. Sensing Lines

47A052-1 (Rev. 9) Seismic Class I Structures - Mechanical Seismic
Supports - Radiation Monwtor1ng and Sampling o

47A054-1 (Rev. 7) Seismic Class i Structures - Mechan1cal Seismic
Supports - Control Air Lines

47A055-18 (Rev. 3) Seismic Class I Structures - Mechan1ca1 Heat1ng,‘
‘ Ventilating, and Air Cond1t1oninq DUCt‘SUpDOPtS o b

38090-R9 (12/09/87) I
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63.

64.
65.

66.

47A056-1A (Rev. 14) Seismic Class I Structures - Mechanical Seismic
Supports - Conduits

SNP FSAR update through Amendment 3
Section 3.8.4.5.2 "Structural Steel" and Tables 3.8.4-1 through 3.8.4-18

TVA SQN, "Detailed Design Criteria for Miscellaneous Steel Components for
Ciass I Structures," No. SQN-DC-V-1.3.2, Rev. 8

TVA, "Design of Structural Connections," Civil Design Guide 0G-C1.6.4,
Rev. 0

BFN Response to Potential Generic Condition Evaluation [B22 851224 019]

Welding Project - Generic Employee Concern Report WP-15-SQN, Rev. 0, {no
RIMS number], (04/07/86)

TVA NSRS Investigation Report [-85-246 WBN, "Bolt Replacement Welding to
Embedded Plates,” [no RIMS number], (11/07/85)

38090-R9 (12/09/87)
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