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_EXECUTIVE SUMMARY

The concerns of Subcategory Report 22000, Support Design General, deal mainly
with the design adequacy of pipe supports. Other related issues in this
subcategory report include design change control, technical decisions made by
Construction, and technical review by Engineering. The findings confirm that
the only issue of major significance is the adequacy of pipe support design.

The evaluation team examined both the design criteria and individual pipe
support calculations. The pipe support design criteria for all four plants
were found to adequately address the necessary seismic design requirements,
with the exception of one Browns Ferry criterion, which did not include the
deflection/rigidity requirement. This requirement will be implemented‘in the
individual pipe support calculations under the Browns Ferry calculation
verification review program, and the criterion will be revised to include the

requirement.

The pipe supports reviewed by the evaluation team for all four plants were
found to be adequately designed based on applicable design criteria, with the
exception of four (of 28 reviewed) Watts Bar pipe supports that did not meet
code stress allowables. Some calculation documentation was found to be
incomplete or irretrievable, or contained minor discrepancies and inadequate
documentation of engineering judgment. The rest of the related issues were
found to be either technically insignificant or invalid.

Significant technical or safety problems are not apparent from this evaluation
for Sequoyah, Browns Ferry, or Bellefonte. However, TVA has identified the
need for better documentation (of analysis, engineering judgment, test data,
etc.) in the area of pipe support design, and has initiated corrective action
to improve the documentation. In addition, an extensive effort is underway at
Watts Bar, Browns Ferry, and Sequoyah to locate or reperform the pipe support
calculations that were irretrievable. :

The four Watts Bar supports that do not meet code allowables are of technical
significance. However, Watts Bar has committed to reevaluate and, if
necessary, modify these supports. A1l Watts Bar calculations for engineered
pipe supports will be reevaluated under the Hanger and Analysis Update Program.

The corrective action plans provided by TVA are found to be acceptable by the
evaluation team to resolve the negative findings.

The causes identified and other evaluation results are being examined from a
wider perspective in the Engineering Category evaluation.

2670D-R13 (10/07/87)
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"This subcategory repoct is one of 'a geries of vaports prepaced foc' the

Preface

Employee Concerns Spaecial Program (ECSP) of the Tennessee Valley Authortty
(TVA). The ECSP and the atgunizatiou which carried cut the program, the
Employee Concerns Task Group (ECIG), were ‘established by TIVA's Manager of
Nuclear Power Lo evaluate and report on those Office of Nuclear Power (ONP)
employee concerns filed before Februacy 1, 1986. Concerns filed after that
date are handled by the ongoing’ ONP Employee Concerns Program (ECP). ©

The ECSP addressed over 5800 emplmyeo concerns. Each of the ‘coficerns’ was a
formal, written description of a circumstance or circumstances that an :
employee thought was unsafe, unjust,! inefficient, or inappropriate, The
nisgsion of the Employea Cancecns Specxal Program was to thoroughly ‘

. investigate all issues prmsenced in the concerns and to report the' results

of thosae investigations in a form'ac¢essible to' ONP employees, the NRC. and
the genaral public. The results df thase 'investigations are ‘communicated
by four laevels of ECSP roporLs. element, subcategory, LBC&&OEY» and 'fidal.

Element reports, the lowaest reporting level, will be published énl& tor!

those concerns directly affecting 'tha 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 ECTG during the ‘
evaluation process as having been raised in one or more concerns. 'For ' '
efficient handling, what appearad to be similar concerns were grouped iato
elements early in the program, but issue definitions emerged from the !
evaluation process itself. Consequently, some elements did xnclude only

one issue, but often the ECIG 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 subcatagory  level overview of element findings leads to
an integration of information that cannot take place at the élement Yev#l
This integration of information reveals' the ¢xtent to which problehs ‘
overlap more than one element and will therefore requra correcrxve action
for undorlyimg causes not fully appaéent at the' element level.

To make the subcategory roports ousxér to underﬁ:and. three items have been
placed at the front of each reporﬂ° 'a bretaco, a glossacy of the
terminology unique to ECSP rmports; and & 1list of acronyms. ' | | bl

Additionally, at the end of each subcategory report will be a Subcategory
Summacy Table that includes the concecn numbérrsL identifies othec | ‘
subcategortes that share a concecn; dos;gnatas muclear safecy rél&te& !
safety significant, or non-safet ke atad co cerns; des1 ates enecic
applxcabxixty, and bdbriefly stateg ea% Foqce;n.# ’ sn s 1

Either the Sub 1
of the two wllf“g:ggig Summary Tablaeloc anothar attarhment or

the read 8 combinatio
which Br\tO\fimd\ghe
the issue l‘axsehd by l'-h& concern is eva lu::g:{l‘t sectlon of sections j :
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- The subcategories are themselves summarized in a series of eight categocry
) .ceports. Each category report reviews the major findings and collective
significance of the subcategory reports 'in one of the following areas:

{ * management and personnel relations
* 1industrial safety
* construction
* material control

* operations

< -

* quality assurance/quality control
* welding
* ongineering

A separate roport on employee concerns dealing with specific contentions of
intimidation, harassment, and wrongdoing will be released by the TVA Office

of the Inspector General.

‘ Just as the subcategory reports integrate the information collected at the
element level, the category reports integrate the information assembled in
all the subcategory reports within the category, addressing pacrticularly
the undeclying causes of those problems that run across more than one
subcategory.

; A final report will integrate and assess the information collected by all
of the lower level repocrts prepared for the ECSP, including the Inspector
General's reporct.

For more detail on the mathods by which ECIG employee concerns wece
evaluated and reported, consult the Tennaessee Valley Authority Employee
Concerns Task Group Program Manual. The Manual spells out the program's
objectives, scope, organization, and responsibilities. It also specifies
the procedures that ware followed in the investigation, reporting, and
closeout of the issues raised by employee concecns. .

L34
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ECSP GLOSSABRY OF REPORT TERMS*

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

Class A: Issue cannot be véritidd.és factudl

Class B: Issue is factually accurate,' but what is described is not a
problem (i.e., not a condition requiring corrective action) !
Class C: Issue is factual and identifies a problem, but corrective acﬁioﬁ
. for, the problem was initiated before the evaluatxon of the issue
was undertakaen

Class D: Issue is factusl and presénts 4 problem for which cocrective!
action has baeen, or is being, taken as a result of an evaluation

Class BE: A problem, requiring corrective action,‘whxch was not identifie@'
by an employee concern, but was revealed during the ECTG '
evaluation of an issue raised by an employee concetn‘ b

collective significance an analysxs which daetermines the 1mportanca and;’ ' | ‘
consequencas of the findings in a particulac ECSP r&port by putting 'those
findings in the proper perspective.

concern (sae “employee concérn")
corraective action staeps taken to fix spacific defiuiencxes‘ot‘dxsc#ephncxeé

revealed by a negative finding and, whhn neeesaaty. ‘to'correct causes in
‘ order to preveat recurrence.

eriterion (plural: criteria) ajpnuis:for daefining a pecformance, behavior, or
quality which ONP imposaes on itself (see also “tequitemenC“)

element or elemant roport an optxonal level of ECSP report below fhe‘ b
3ubcatagory level, that doa]s with dne!or! more! xssuas.‘ j |

employae concern a formal, written descvzption of a cxtcumstance or
ciccumatances that an employee thinks hnsaté unjust, inefficient or
inappropriate; usually documented‘on a K-form ocr a form equ:vaienk to the
K-fornm.
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. evaluator(s) the individual(s) assigned the responsibility to assess a specific
grouping of employee concerns.

findings includes both statements of fact and the judgments made about those
. facts during the evaluation process; negative findings cequire cocrective
! action.

issue a potential problem, as interpreted by the ECIG during the evaluation
process, raised in one or more concerns.

K-form (see "employee concern")

reguirement a standard of performance, behavior, or quality on which an
evaluation judgment or decision may be based.

root cause the underlying reason for a problem.
*Torms ozzaential to the program but which require detailed definition have beens

defined in the ECIG Procedure Manual (e.g., genaric, specific, nuclear
safety-related, unreviaewad safety-significant question).
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Acronymns
Al Administrative Instruction e I P
AISC American Institute of Steel Construction o o

ALARA . As Low As Reasonably Achievable o !

ANS . American Nuclear $ociety

ANSI American National Standards Institute 3 3 R
ASME American Society ét Kachanical Engineers o Lo
ASTX American Society for Testing and Materials

AWS Amgrican VWelding $ociety

'BFN Browns Fercy Nuclear Plant

BLN - Ballafonte Nuclear Plant

CAQ . Condition Advecsezto,Qunlity

CAR Corractive Actfonﬁaeport

CATD Corrective Actionjrracking Document

CCTS Carpurato Commitmant Tracking System K
CEG-H Catagory zvaluatiQn Group Head

CFR Codo of Faedoral Rqulations

CI Concornad Individ@al

CMTR Cortifiad Hatorialirmst"aepoct

coc Cortificate of Conformance/Compliance

DCR Dasign Change Request

DNC Division of Nuclear Construction (3?& also NU CO“)
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¢ DNE Division of Nuclear Engineering
.DNQA Division of Nuclear Quality Assurance
DNT Division of Nuclear Training
o DOE Department of Energy
: ]o] Division Personnel Officer
E DR Discrepancy Report or Deviation Report
; ECN Engineering Change Notice
ECP Employee Concerns Program

ECP-SR Employee Concerns Program-Site Representative

ECSP Employee Concerns Special Program

ECIG Employee Concerns Task Group

EEOC Equal Employment Opportunity Commission
‘ EQ Enviconmental Qualification
' EMRT Emergency Medical Response Team

EN DES Engineering Design

ERT Employee Response Team or Emacgency Response Team

. FCR Field Change Request

% FSAR Final Safety Analysis Report ﬁ
FY Piscal Year

T GET General Employee Training
HCI Hazacd Control Instruction
HVAC Heating, Ventilating, Air Conditioning

. . II Installation Insﬁtuction A

INPO Institute of Nuclear Power Operations
IRN Inspection Rejection Notice
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L/R
MSAL
nr
HSPB
AT
NCR
NDE
PP
NPS
NQAX
NRC
NSB
NSRS
NU CON
NUMARC
OSHA
ONP
owee

PHR

PT
QA
QAP

Qc
QcI

Labor Relations Staff

Modifications and Additionm Instruction

Maintenance Inst:uhtion

Merit Systams Protection Board

Magnetic Particle iestins

Nonconforming CQndi;ion Report 3 3 I
Nondestructive Examination

Nuclear Performance Plan

Non-plant Spmcific}o; Nuclaar Procadures System
Nuclear Quality As?qranco Manual 3 3 ol
Nuclear ReguiataryICommission
Nuclear Secvices Branch

Nuclear Safety Review Staff A

SPECTAL PROGRAN o
j PRONT MATTIER REV: 2 1.'

Division of Nuclear Construction (obsolete abbreviation, see DNC)

Nuclear Utility &aﬁa;emmnt and Eesources Commi:ﬁee
Occupational Safety and Health Adhinistwation}(dc Act) |
Office of Nuclear Power

Office of Wockers Compenaation Program o
Parsonal Histocy Rﬁcord o

Liquid Penatrant Tésting

Quality Assurance

Quality Assurance Procedures

Quality Control

Quality Control Instruction .
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QCP Quality Control Procedure
QIC 7 Quality Technology Company
RIF Reduction in Force
’ RT Radiographic Ie;tins
’ SQN Sequoyah Nuclear Plant
: SI Surveillance Instruction
-SOP Standard Operating Procedure
SRP Senior Review Panel
SWEC Stone and Webster Engineering Corporation
TAS Technical Assistance Staff |
T&L Trades and Labor SRS
TVA Tonnessee Valley Authority
‘ TVILC Tennessae Valley Trades and Labor Council
UT Ultrasonic Testing
vr Visual Testing

’ WBECSP Watts Bar Employee ‘Concern Special Program

. ‘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 Subcategory 22000, Support
Design General. It deals mainly with the design adequacy of pipe supports.
Other related issues include design change control, technical decisions made
by construction, and technical review by engineering.

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 their generic applicability

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

0 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
. o  Section 7 -- assesses the significance of the negative findings

0 Attachment A -~ lists, by element, each employee concern evaluated
in the subcategory. The concern's number is given along with
notation of any other element or category with which the concern is
shared, the plant sites to wnich 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.

o 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 B8 by using the element number and applicable plant. The
reader may relate a corrective action description in Attachment 8 to
causes and significance in Table 3 by using the .CATD number which
appears in Attachment B in parentheses at the end of the corrective
action description.

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

@ '
| _ 2670D-R14  (10/08/87)
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o Attachment C -- contain§ the references ciﬁed‘in‘the text. l

The employee concerns prov1dunq the basis for the element evaluations are
listed by element number in Attachment A. The plant location where the
concern was or1g1na1ly identified and the concern app]1¢ab111ty are also
identified.

2. SUMMARY OF ISSUES/GENERIC APPLICABILITY .

The employee concerns listed in AttaﬁhmEnt A 'have been exam1ned for each
element and the potential prob]@ms raised by‘thP concerns have been identified
as issues in Attachment B. Some of these issues were evaluated for more than
one plant when deemed generically applicable!in!accordance to ECTG Program

Manual M.1, Section 7.3. Investigationiof these issues constitutes the
element eva]uatjons. S T T R A A

2.1 Summary of Issues

Summaries of the issues evaluated under\thhs\subcateqorv for eaCh element are
Tisted below. ‘

0 220 1, "'A' Series Hamqer Ora 1ng§_ana 0-50 .Notes" - The 478050
series drawing notés are contusing, open to 1ﬁf‘rpretat1on, and.
allow rejected hangers to be accepted. NRC wrote violations against | '
the 47A050 notes because they did not satisfy 1nspect1on criteria.

o 220.3, "Design of Pipe Suonorts“‘-‘P1pe supports. are de51qned
1n¢dequate“y. Seismic pipe-support criteria dre nonex1stent
Seismic pipe supports are too! rigid. '

0 220.6, "Revisions to Hanger Designs” - Pipe supoortjdésignSjare !
inadequately controlled and have as many as 100 revisions.

o 220.7, "Instal]at10n-related Technical Decisions” = Crafts assume

. too mucn responsibility ror oriainating design. Enq1neer1nq revises
the drawings to reflect as-buult condit1on w1thout rev1ew and
approval, ‘ |

o 220.9 "0versaz1_g_of Pipe Supoort Steel and Slick Gr1ndinq of
Welds™ ipe supports are overdesigned. The ?ormer uract1re “of
sTick grinding welds is unnecessary.

o 220.10, "Replacement Hangers" - Installed 0109 supoorts have often
been mod1fﬂed or removed. T

26700-RT4 (10/08/87)
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o] 220.11, "Temperature Variation Consideration" - Thermal expansion is

not considered in the pipe support calculations.

0 220.12, “"Technical Review" - Technical review is not performed after
the checker's review of a pipe support calculation.

The issues. summarized above deal mainly with presumed deficiencies or
inadequacies in the design of pipe supports. Other related issues deal with
the quality and-use of the support installation tolerance notes (220.1),
technical decisions made by Construction (220.7), .and technical review by
Engineering (220.12).

A complete statement of each issue investigated in the element evaluation 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.

Three of the above summarized issues were found to be valid and require
corrective action (elements 220.1, 220.3, 220.11). On the basis of the
findings, only the issues of inadequately -designed pipe supports (element
220.3) are technically significant with respect to design adeauacy.

2.2 Generic Applicability of Employee Concerns

The generic applicability of the employee concerns was determined as follows:

0 220.1, "'A' Series Hanger Orawings and 0-50 Notes"

- WBN - Al1 eight concerns of this element are applicable.

- SQN ~ Only Concern IN-85-024-001 was applied to SQN. Since all
concerns for this element originated at WBN, many of them made
direct or inferred references to WBN, making the concern
plant-specific to WBN. Concerns IN-85-052-001, IN-85-932-001,
and IN-85-445-013 contained specific references to WBN
documents. Concern IN-85-010-002 inferred it was specific to

. WBN because of the reference to an NRC violation. In addition,
Concerns IN-85-415-001 and IN-86-249-001 implied the notes were
vaguely written; however, the notes at SQN (and BLN) were found
to be clear and concise.. Therefore, these concerns are also
plant-specific to WBN. The last concern, PH-85-006-001, was
found not to be valid at WBN. Since field change request
procedures similar to WBN's exist at SQN (and BLN), no further

evaluation is required.

LTI PaS
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- BFN - The element is not applicable bécause no >uch notes (or |
similar notes) -exist at BFN. o

- BLN - The original TVA determination was that the concern of !
this element was not applicable. However, through the
evaluation of element 220.3 for BLN, it was found that notes ”
similar to SQN/WBN 47A050 notes (Refs. 1 and 2) existed!at! BUN |
as 36A0059 notes (Ref. 3). The issue stemming from Concern | |
IN-85-024-001 that the notes may be m1s1nterpreted was app]1ed
to BLN. The concern also deals with "A" series hanger @ !
-drawings; however, they, or similar drawings, do not exist at
BLN.

o 220.3, "Design of Pipe SupportS" - The iconcerns of th1s e]emﬁnt are -
app]1cabla to all four plants.

0 220.6, "Revisions to Hang@r Designs”

- WBN - The concern of this element is app11cab1e and found not
to be valid.

- SQN, BFN, BLN' - The representative sample of supports from !
variou5'safety-related systems (Refs. 18, 20, and 21) reviewed-
in element 220.3 for these three plants does not indicate that -
pipe support drawings were excessively revised. Hence, 'this .

.concern does not requ1re further evaluation. N

) 220.7, “Insta11ation - Re]at@d‘TeéhnﬁcaW Decisions" f

- WBN - The concern of this elememt is app11cable and found not
‘to be valid. ‘ L

- SON, BFN, BLN - Chanqes required by- con~truct1on are initiated |
through f1e1d change- request& which. are approved by Engineér1ng
before the physical ¢hange is made. Since document change! |
procedures similar to WBN's also exist for these three plants\ \
this concern does not require further evaluation. P

o} 220.9, "Oversizing of Pipe Suppbrﬁs $teb1?and Slick Grindinglofj
Helds” L ] ]

- WBN - The concern of this element is appl1cab1e and found not!
to be valid. o

2670D-R14 (10/08/87)
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- SQN, BFN, BLN - The representat1ve sample of pipe supports
(Refs. 18 20, and 21) reviewed in element 220.3 for these
three p1ants does not indicate that the pipe supports were
oversized. Slick grinding of welds is an unnecessary procedure
and, when properly performed does not impact the technical
adequacy of the supports. Hence, the concern does not require
further evaluation.

0 220.10, "Replacement Hangers"

- WBN - The concern of this element is applicable and found not
to be valid.

- SQN, BFN, BLN - Changes in hanger type and location changes are
common during the design/construction process. These changes
are considered and documented in the piping and support
analyses. Hence, the concern does not require further
evaluation.

o 220.11, “Temperature Variation Consideration" - The concern of this
element is applicable to all four plants.

o] 220.12, “Technical Review"

.

- WBN - The concern of this element is applicable and found not
to be valid.

- SQN, BFN, BLN - From the WBN evaluation, it was found that
10 CFR 50 Appendix 8 (Ref. 4) and ANSI N45.2.11-1974 (Ref. 5)
specify that verification or checking shall be performed by any
competent individual or groups other than those who performed
the original design. No additional verification or checking is
required after the competent individual (or group) has checked
or reviewed the calculations. Since these documents also apply
to these three plants, the concern does not require further
evaluation.

3. EVALUATION PROCESS

This subcategory report is based on the information contained in the
applicable element evaluations address1ng the specific. employee concerns
related to the issues summarized in Sect1on 2.

3.1 Element Evaluation Process

The evaluation process for each element is as given below.

26700-R14 (10/08/87)
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3.1.1 “'A' Series Hanger Orawings and 0-50 Notes" - Element 220.1.

Seauoyah.

a. Reviewed the 47A050 notes (Ref. 1) to determine if these notes were
contradictory to: hanger drawiNgs (Ref. 9) and other 1nsta11at1on
documents (Refs. 6 and 7). o

b. Reviewed the 47A050 notes to determine if they can be hisinterprated.
c. Reviewed TVA's correctivé actioniplan ifor CATD 220 O] SQM 01. A

Watts Bar. :
.a. Reviewed auplicab]e‘NSRS]inVeStigatHoﬂ reports (Ref; 8).

b. Reviewed the 47A050 notes to establiish whether these notes were
- contradictory to "A" ser1es hanger drawings (Ref.. 10)

c. Reviewed the 47A050 notes to determine whether they can be i
misinterpreted. Interviewed site personnel to determine 'if:
interpretational confl1cts exist: (Ref. 11). L

d. Reviewed the 47A050 notes to determine whether rev1s1ons to the @
notes allow rejected s.upports to!be accepted. ' ".

e. Reviewed a sample of caluu]ations (Reﬁ 12) for Just1f1cat1on of !
specific notes. oo

f. Reviewed TVA's»corrective actioniplan ifor CATD 220 01 WBN 01.
3.1.2 "Design of P1pe Supports" - Element 220.3 (A1l Plants)

a. Reviewed NSRS report (ReF. 13) to determine the scone of the
employee concern. e

b. Reviewed applicable pﬂoe‘subDOrt design-criteria (Refs. 14, 15, 16,
and 17) and a random sample of support calculations (Refs. 18, 19,
20, and 21) from various safety-related systems to verify seismic
des1gn adequacy (exc]ud1ng the requiirements for base plate and
anchor bolts, as they are exam1n9d 1n Construct1on >ubcateq0ry
Report 10400, Ref. 53). S oo
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Reviewed seismic support criteria (Refs, 14, 15, 16, and 17) to
determine rigidity requirements.

Reviewed sample of pipe support drawings (Refs. 22 and 23) for
constructibility (for SQN, WBN only - based on the evaluations for
SQN and WBN element 220.3, and evaluations for element 222.3 [all
fou; plants]; this step was determined to be unnecessary for BFN and
BLN).

Performed study calculations (Refs. 24 and 25) to support
evaluations, made engineering judgments as necessary, and conducted
site interviews (BLN only, Ref. 25).

It was determined that 8LN had similar notes (3GA0059 series) to the
SQN/WBN 47A050 notes. ,

Evaluation of the 3GA0059 series (Ref. 3) notes was performed under
element 220.3 as an additional finding.

Reviewed 3GA0059 notes. to determine if they can be misinterpreted.

Reviewed TVA's corrective action plans for CATDs 220 03 SQN 01,
220 03 WBN 01, 220 03 BFN'01, 220 03 BLN 01, .and 220 03 NPS O1.

"Revisions to Hanger Design" - Element 220.6 (Watts Bar)

Reviewed pipe support design manual (Ref. 26) to verify the method
of numbering hanger drawing revisions.

Reviewed TVA procedures (Ref. 27) for revising vendor drawings.

Reviewed WBN hanger tracking program report (Ref. 28) to verify the
@aximum number of revisions for a hanger drawing.

“Initallation-related Technical Decisions" - Element 220.7 (Watts
Bar ’ .

Reviewed the applicable procedures (Ref. 29) to determine the extent
to which TVA might permit the crafts to .participate in the design
process.

Reviewed these same procedures to ascertain the degree of control of
the FCR process in preventing hangers from being redesigned and.
installed without ‘documented engineering approval.

. 26700-R14 (10/08/87)
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TVA EMPLOYEE »CONCERNS REPORT NUMBER: | 122000 | :

3.1.5 "0ver5|z1ng of Pipe Support Stee] and S11Ck Gr1nd1ng of Welds" -
Element. 220.9 (Watts Bar) = | o

a. Reviewed TVA IOM (Ref. 30) regarding Employee Concern IN-85-316#002.‘
b. Reviewed TVA's General Construction Specification‘G-QQO, Rev., 9
c. -Reviewed TVA's Gemeral‘Cohstruction Specification‘G-43; Rev. 8.

d. Reviewed TVA's typical small pipe!standard drawings and general
notes for Category I supports (drawings 47A053-62, 47A053-62A @
through 62E, 47A053-63, 47A053+63A, and 47A050- 1P) for braced and -

" unbraced cant1ﬂevers. e e e B

3.1.6 "Replacement HdngPrs“ - Element 220.10 (Watts Bar)

a. Reviewed documents (Ref. 31) and procedures (Ref. 32) relat1ng to
practices adopted for modifying the pipe supports that have already ‘
been installed (including deletions). L

b. Reviewed ten sets of p1p1ng analysis calculations: (Ref 33),; Lo
including stress isometric drawings, and the respective eng1neer1ng ;

change notices (ECNs)/field change requests (FCRs) caus1ng the p1pe 1

support modifications (1n<.ludmg deletions).: ! ‘.
Pl

3.1.7 "Temperature Variation Consw.ierat]onfl - Element 220.11

Sequoyah.

a. Reviewed design criteria (Ref.‘34) and ‘applicable codes (Ref | 35)\to\
verify if consideration of temperature variations is requ1red in the:
design of structural memers of pipel supports. i | | b

b. Reviewed des1gm criteria to verify if thermal expansion of piping is
considered in the piping analysis and if loads imposed by th1s ‘
expansion are considered in the pipel supporti design. b

c. Determined if SQN adeqwate]y addressed the WBN prublem
identification report (Ref. 36) on this subject.

d. Reviewed TVA's correct1ve action plan for CATD. 220 11 SQN 01.
Watts Bar.
a. Reviewed design criteria (Ref. 37) and applicable codes (RefJ 38) to!

verify if consideration of temperature variations is. requ1red in the |
design of structural members of pipe supports. I
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c.

Reviewed design criteria to verify if thermal expansion of piping is
considered in the piping analysis and if loads imposed by this
expansion are considered in the pipe support design.

Reviewed TVA's corrective action plan for CATD 220 11 SQN O1.

Browns Ferry.

a. Reviewed design criteria (Ref. 16) and applicable codes (Ref. 35) to
. verify if consideration of temperature variations is requ1red in the
. design of structural members of pipe supports.

b. Reviewed design criteria to verify if thermal expansion of piping is
considered in the piping analysis and if loads imposed by this
expansion are considered in the pipe support design.

c. Determined whether BFN adequately addressed the WBN problem
identification report (Ref. 36) on this subject.

d. Held discussions with BFN Engineering Design (EN DES) personnel, as
required (Ref. 39).

e. Reviewed (for adequacy) the criteria (Ref. 40) for evaluating
structural steel components and piping subjected to the effects of

O the March 22, 1975 fire.
, Belliefonte.

a. Requested TVA (BLN) to provide the follow1nq documents related to
the consideration of thermal stresses in the design of pipe supports
and piping analysis:

o} Design criteria (piping and pipe supports) (Refs. 17 and 41)
o List of affected drawings (Ref. 42)
{
0 Results of TVA evaluation (Ref. 43)
: o Samplie drawings (Ref. 44)
b. Reviewed design cr1ter1a, list of affected drawings, sample

drawings, and written explanations received from TVA (BLN) in order
to establish whether the concerned individual's claim that thermal
stresses are not considered in the design of pipe supports has any
impact on the safety of BLN.

26700-R14 (10/08/87)
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c. Rev1ewed)correct1ve act1on 9lan prov1dpd by PIR BLN CEB 8512 | |
(Ref. 55)

3.1.8 "Technical Review" - Elemenf 220.112 [(Watts Bar):

a. Reviewed licensing commitments (Refs. 4, 5, 45} and TVA procedureﬂ
(Ref. 46) for design calculat1on‘verif1cation. b

b. Reviewed pipe support calculations (Ref. 47) to vpr1fy the
compliance with 11c9ns1nq commitments and TVA protedures.’

¢c. Reviewed documentatuon perta1n1ng to p1pe support techn1cal audit
reports (Ref. 48). ‘

(3

3.2 Subcategory Evaluation Process

The evaluation process for this subcategory report was as follows:

a. Tabulated issues, findings, 'and corrective actions f%om the element
evaluations in a plant-by-plant arrangement '(see Attachment 8). |

b. Prepared Tables 1, 2, and 3 'to ' permit comparison and 1den11f1cat1on
- of common and unique issues, -findings, and corrective actions among
e

the four plants. ‘ ‘.
' ' |
c. Classified the f1nd1ng and corrective actions from the enement j
evaluations using the ECSP definitidns. ' L \ I

d.- On the basis of ECSP qu1de1ﬂne$ andlyzed' the co]1ect1ve i
sign1f|cance and causes-of the findings from.the e]ement evaluatlons.

e. Evaluated defined correct1ve actions to datermine’ 1f additional
actions are required as a result of causes found in step d. | [ |

f. Provided- additional Judqment or 1mformdt10n that may not be "apparent’
at the element level.

4. FINDINGS

The findings from each of the .element evaluations for this subcategory are | | i
contained in Attachment 8. They are listed by element number and by plant.

The findings for each element are summarized in the following [oaraql*aohs.i | |

Kl bt e, . mea ke fets slemum .- - A2 mlmeveimer et d e 2w Ges e w | s s ! ! -
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4.1 "'A' Series Hanger Orawings and 0-50 Notes" - Element 220.1

The: purpose of the notes is to provide Construction with as much flexibility
as possible for hanger installation, and to provide guidelines for unforeseen
situations and generic installation difficulties. The notes allow a larger
number of pipe supports to meet acceptance inspections that otherwise would
have required field change requests (FCRs) -or would have been rejected by
inspection rejection notices (IRNs).

For Sequoyah, the 47A050 series drawing notes were found to be neither

confusing nor open to interpretation. However, minor discrepancies were found
between a construction specification and an operations maintenance instruction.

For Watts Bar, the 47A050 notes were, in some cases, found to be confusing and
contained conflicting or unnecessary instructions; however, they were revised
in September 1985 to resolve conflicts and for clarification. Evaluation team
interviews with site personnel (Construction and Quality Control) revealed
that there were interpretational differences. There are Watts Bar programs in
place to resolve the differences, such as inspection rejection notice (IRN)
trend analysis, Quality Assurance (QA) training, and DNE/DNC biweekly meeting
(see Attachment B). No NRC violations against the 47A050 notes were
identified. However, it was found in a Nuclear Safety Review Staff (NSRS)
report 1-85-157-WBN (Ref. 8) and by the evaluation team that changes made to
the 47A050 notes did not always have complete documented justification.

In addition, although the concerns were specifically directed at the 47A050
notes, similar notes were found at Bellefonte during investigation for element
220.3. These notes, 3GA0059 series drawings, were found to be reasonable and
clear. However, some 3GA0059 notes did not have complete documented
Justification. Browns Ferry does not have any notes similar to the 47A050

notes.

4.2 "Design of Pipe Supports"- Element 220.3

The pipe supports reviewed by the evaluation team were found to be adequately
designed for Sequoyah, Browns Ferry, and Bellefonte, but the calculation
documentation was incomplete, or contained minor discrepancies. For Watts
Bar, the above remarks apply in general. In addition, four Watts Bar pipe
supports (1-74-11, 47A060-3-23, 47A060-70-27, and 1-63-404) did not meet code
stress allowables because incorrect loads or load combinations had been
applied.

The Sequoyah calculations for nine supports (2-MSH-315, 2-MSH-348, "1-AFDH-328,
1-CVCH-100, 1-RCH-302, 1-UHIH-130, 2-SGBH-290, 2-RHR-449, 2-CSH-5) provided
justification of changes to the supports, but no analysis was included for the

26700-R14 (10/08/87)
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original designs. From a general review (based on support configuration and
size, and design loads) of these nine supports, the evaluation team determined
that eight were adequately designed for the: specified loads (Ref. 24). The
adequacy of the remaining support, 2-CSH=5, could not be easily verified
because of the complexity of the structure, its relationship with common
supports, and the magnitude of the load.: Complete reanalysis would be . |
required, which is covered in the corrective action: plan (CAP) for CATD 220:03:
SQN 01. Under this CAP- the adequacy of support 2-CSH-5 would be established,
and modifications would be provided if necessary. = A

With the exception of Browns Ferry's General Design Criteria for the Long-Term
Torus Integrity Program (LTTIP) BFN-50-D706 (Ref. 16), the pipe support design
criteria for Sequoyah, Watts Bar, Browns Ferry, and Bellefonte were found to |
adequately address the necessary seismic 'design requirements. ' The criteria:
for the Browns Ferry plant-specific LTTIP lack deflection/rigidity . @
requirements. Browns Ferry supports designed under these criteria are! to be
reevaluated under the Browns Ferry instruction for the calculation Lo
verification program (Ref. 49). Browns Ferry has not completed its commitment,
to issue criteria for box anchors and a.pipe support handbook. In addition,
the punching shear requirement for tube-to-tube connections was not included |
in the pipe support design criteria for thel four iplants, contrary to TVA
policy memorandum PM 86-04 (Ref. 50). [ | [ [ 1 1 + + =

Bellefonte design loads and allowable stresses were found to deviate from the !
ASME Section I1I11-1974 NF code (Ref. 51); however, these deviations were . .
reviewed and approved by the Nuclear Regulatory Commission. In additionm,!-it |
was found that a section of the Bellefonte Final Safety Analysis Report (FSAR)
(Ref. 52) was missing some provisions for one load condition due to 'an’ Co
oversight by TVA. This load condition is included in the design criteria and
considered in design. An additional finding was made concerning the lack of

compiete documented justification for some of the 3GA0059 series drawing ! ‘
notes. (See summarized findings for element 220.1.) T

The findings for element 220.3 for all four:plants do not include review of
specific requirements for base plates and anchorage bolts (e.g., base plate"
flexibility, anchorage bolt safety factor, construction tolerance),; as these
requirements are addressed in Construction Subcategory Report 10400 (Ref. 53).:

Rigidity is a major factor in determining the design loads.. Since the
riqidity of supports is considered in the analysis of seismic piping, and,
therefore, reflected in the resulting support design loads, the supports are
sufficiently designed to prevent them from breaking loose during a seismic
event. ‘ .
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4,3 "Revision to Hanger Desians" - Element 220.6

Pipe support revisions are adequately controlled in accordance with applicable
procedures. In the review of Watts Bar unit 1 pipe supports, the evaluation
team observed only three support drawings (out of the listing of 11,300
supports from TVA's Hanger Tracking Program Report, Ref. 28) that were revised
a maximum of 11 times. The average number of revisions of all supports was
noted as four, which is reasonable.

4.4 "Installation-related Technical Decisions" - Element 220.7

There is no indication that the crafts or any other TVA Construction personnel
assumed responsibilities beyond those called for in the applicable FCR
procedure, or that Engineering revised design drawings without required
analysis or evaluation.

4.5 “"Qversizing of Pipe Support Steel and Slick Grinding of Welds" -
tlement 220.9

It is possible that a pipe support member may have appeared to be oversized
for the load; however, there are other design requirements, such as
deflection/rigidity, that 'need to be met. Although a properly performed
slick-ground weld is not an undesirable condition, the practice of slick
grinding is unnecessary and has been discontinued by TVA.

4.6 "Replacement Hangers" - Element 220.10

TVA has a quality control procedure (QCP) (Ref. 32) which requires
verification that the pipe supports are installed within specified
tolerances. Any changes (out of “tolerance, replacement, or deletion) are
evaluated and documented by field change requests (FCRs) and engineering
change notices (ECNs).

4.7  “"Temperature Varigtion Consideration” - Element 220.11

Additional loading due to the thermal expansion of structural members

restrained between two rigid points was not considered at Sequoyah, Watts Bar,
Browns Ferry, and Bellefonte because it was not a code requirement. However,

if the temperature variation is considerable, a-support configuration that is
thermally restrained could experience considerable thermal loading. Watts Bar

has since addressed this condition in its corrective action for Problem
Identification Report (PIR) WBN CEB8536. There is no indication that this
restraint condition exists at Browns Ferry. Bellefonte has addressed this

thermal restraint condition in its corrective action for PIR BLN CEB8512. |

ot
REL TN
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Pipe expansion imposed loads on the supports are considered at Sequoyah Watts.
Bar,. Browns Ferry, and Bellefonte and are! addressed in 'the app11cab1e pipe
stress analysis and support criteria. I

4.8 "Technical Review" - Element 220.12

Technical review after the checker's review is not required by applicable TVA
procedures. These procedures meet the: 11cens1ng comnitments for design -
calculation verification required by 10 CFR 50 (Ref. 4) and ANSI N45.2.11- 1974
(Ref. 5). In addition, TVA (civil engineering branch chief) had conducted an
independent review of WBN pipe support calculations to verify technical

?dequacy and compliance with pertlnent controlling documents: and proredures ! !
Ref

4,9 Summary of Subcategory Finding§

indicate that there is no problem and that corrective action is not required.

Class C, D, and E findings require corrective actions. The corrective action

class, def1ned in the Glossary Supp1ement4 is identified in the table by the:

numeral combined with the finding class. For element 220.3, some of the ' !

issues were found to be invalid, a]though‘correctﬁvé action was still required | !

for the documentation and/or procedures. These findings requiring corrective '
action were classified as "E"; however, they cannot be genuinely c1a¢s1f1ed as '
peripheral because of the mtecyral relationship with the stated issue. | In | .
addition, for element 220.11, Issue "c" was cldssified as "B" because Browns '

Ferry took immediate cmrrpct1ve action after 1975 and no further action was

required.

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 the classification that has the! | !
greater impact on the Employee Concerns Program. Thus for element 220.3, the |
"O" classification would be chosen over the ”C“\and rhe‘“E“ class1f1Catﬁon
over -the "A." Therefore, Table 2 identifies/onlly oné f1nd1nq/correct1v9
action classification for each 1sxue evaluated..

For Table 2 it can be seen that the majority of issues were not valid.
Approximately half of the issues requiring corrective action have corrective !
action plans that were initiated by TVA before the ECTG evaluation. This fis !
an indication that TVA is responsive in acting to correct known def1c1enc1es.
The most important finding, that Watts Bar did. not méet‘code stress
allowables, resulted from the ECTG eva]uaﬁ1on. o
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(-SOUTH-)ngs requiring corrective action resulting from peripheral issues
occurring at Sequoyah, Browns Ferry, and Bellefonte dealt basically with
design- documentation. Although the supports were found to be adequately
designed, the design calculation documentation was not always complete and/or
contained minor discrepancies.

In addition, the subject of irretrievable calculations is addressed in
Subcategory Reports 21200 and 22100. (This subcategory report [22000] deals |
mainly with technical, not documentation issues.)

5. CORRECTIVE ACTIONS

The corrective actions for Sequoyah, Watts Bar, Browns Ferry, and Bellefonte

along with their finding/corrective action classifications, are summarized in
Table 3. The corrective action descriptions in the table are a condensation

of the more detailed corrective action information provided in Attachment B.

The table indicates the plant or plants to which a corrective action is

applicable by the Corrective Action Tracking Document (CATD) column, where the
apolicable plant is identified by the CATD number. The corrective action

plans are summarized in the following paragraphs. |

5.1 "'A' Series Hanger Drawings and 0-50 Notes" - Element 220.1

For Sequoyah, the differences between the construction specification and
operations maintenance instruction will be reconciled. For Watts Bar,
calculations for justification of the WBN 47A050 notes will be provided; and
WBN Engineering (DNE) will reinform Construction (DNC) and Quality Control
(DNQC) by memo of the programs in place to help resolve 47A050 note
interpretational differences.

5.2 "Design of Pipe Supports" - Element-220.3

For Sequoyah, calculations will be performed for the nine pipe supports. For
Watts Bar, code stress allowables will be met, and engineering judgment will
be properly documented for all engineered pipe supports under its unit 1
Hanger and Analysis Update Program (Ref. 54) and a similar program for

unit 2. The four Watts Bar pipe supports not meeting code stress allowables
will be reevaluated. For Browns Ferry, the Box.Anchor Criteria and Pipe
Support Handbook are to be issued. The Long-Term Torus Integrity Program
criteria are to be revised to include deflection/rigidity and punching shear
requirements. The Browns Ferry pipe support calculation lacking analysis for
the critical base plate is to be revised. For Bellefonte, FSAR Table 3.9.3-37
(Ref. 52) will be revised to include load and allowable stress for the upset
(primary plus secondary) condition. The computer output for the eight
identified Bellefonte calculations will be retrieved by ITT Grinnell.

g
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Complete documented justification will be provided for the 3GA0059 serfies | | i}
notes. Two-sided welds on tubing at Bellefonte will be eva1uated and modified
if required. The punching shear reguirement will be incorporated into Civil
Design Standard -DS-C1.6.1 (Ref. 55), which covers all plants and applicable’ ' |
design criteria.. Generic evaluations were performed on prev1ous]y generated
calculations for punching shear. ‘

5.3 “Temperature Variation Consmderat1on" - Element 220.11

For Sequoyah steel supports with the identified icondition that restrains

thermal arowth will be evaluated and modified as necessary. For Wattsi Bar, !
corrective action for ‘this restraint condition is provided by PIR WBN CEB8536
(Ref. 36), which includes the activities as described for Sequoyah. For
Browns Ferry, no corrective action is required. 'For Bellefonte, corrective |
action for this restraint condition is provided by PIR BLN LEBBS]Z (Ref. 56).

5.4 Summary of Subcategory Correct1ve Act10ns

From the Finding/Corrective Action L]assif1rathon column of Table 3; it can be:
seen that all seven. corrective actions identified require some type' ofl I 1 |
documentation remedy. In addition, the CATD column of the table ‘shows. that,

in most cases, a particular corrective action is app11cab1e to only a bIﬂQ]& ‘
plant. The element requmr1ng the most corrective actions is 220.3, Design of !
Pipe Supports. There is a potential for the corrective actions for the P
Element 220.3 to result in physical (hardware) modification of supports.
Finally, with respect to corrective: actions, Table 3 shows that, of the eight |
elements in this subcategory, five. requ1re no correct1ve act1on (namelv,

220.6, 220.7, 220.9 220.10, 220. 12)

The correct1ve action plans prov1ded by TVA are found to be acceptab]e by the
evaluation team to resolve the negative findings.

6.  CAUSES

Table 3 identifies one or more causes for each negative f1nd1ng requ1ring o
corrective action. For each corrective action, the most important cause is ' |
jdentified; however, in many instances it was felt that the problem was the ' ! !
result of a combination of causes, each of which should be identified. ' In '« ' |
tho:e cases, more than one cause is. ident1f1ed for some of the: corrective‘ b
actions.

The bases for identifying specific causes for each corrective act1on Lo
description in Table 3 and the l1nkage with the findings are descr1bed in the
following: paragraphs. I
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6.1 "'A' Series Hangers and 0-50 Notes" - Element 220.1

o] The differences between Sequoyah M&AI-11 and. General Construction
Specification G-43 (applicable to all plants) are caused by lack of
comparability between the two documents.

0 The subject Watts Bar calculation for the justification of the
47A050 notes is specified as an”"Inadequate Calculation" in Table 3 |
. because the necessary analysis was not performed, and engineering
I judgment, as well as test.data and reference mater1a1 were not

properly documented.

o 47A050 note interpretational differences at Watts Bar are a result -

: of "Inadequate Q-training” and "Inadequate Communication.' |
Personnel are not fu11y aware -of the programs in place to resolve
these differences in interpretation.

. 6.2 "Desian of Pipe Supports" - Element 220.3

0 The subject Sequoyah pipe supports calculations are “Inadequate I
Calculations” because procedures were not followed, engineering
judgments were not properly documented, and there was an overall
lack of completeness.

engineering judgments were not being properly documented and design

‘ o Calculations at Watts Bar are "Inadequate Calculations" because |
procedures were not being followed.

o The four Watts Bar pipe supports do not meet code stress allowables
because design procedures were not being followed and engineering
Jjudgments were not properly documented.
0 The punching shear requirement for tube steel is not included in the
. : design criteria of all four plants. The cause is specified (1n
: Table 3) as "Inadequate Procedure” although the requirement is not a |
L code commitment.

0 Browns Ferry is to complete its commitment to issue the Box Anchor
Design Criteria and Pipe Support Handbook. In this case, it is
normal handling of documentation. Browns Ferry will revise criteria |
BFN-50-D706 to include the deflection/rigidity requirement. These
criteria were inconsistent with other Browns Ferry pipe support
criteria (which included this requirement). However, on :the basis
of industry standards during plant .construction, a
deflection/rigidity evaluation was not a code requirement.

-
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o} The calculation for Bro ns Ferry support RHR-159, unlt 3, isian! ‘
"Inadequate Calculation" because it lacked the ana1y$1s for ¢r1t1cal\
base plates and assumptions on which engineering judgments are based.

0 The design load and allowable stress for the upset (pr]mary plus
secondary) condition were 1nadvertent1y left off Bellefonte FSAR =
Table 3.9.3-37 but were 1nc1uded in the design cr1ter1a. o

o} The e1ght Bellefonte pipe support calculations, whose computer
output is with ITT Grinnell, cannot be considered compiete.
Justification for some of . the 3GA0059 notes may have. beun qua11f1ed
by engineering judgments but not documented. \ |

0 At Bellefonte, the shorter flat (installed) length of weld to tube
steel’ is not considered in the design calculations. It is possible
that designers were not aware of this site practice.. o

6.3 "Temperature Variation Consideration"- Element 220.11

o] The identified restra1ned thprma1 condition for pipe’ supports at all
four plants was not considered because it was not a requirement:
specified in the design criteria. The cause is noted as "Inadequate
Procedure" although this requirement is not a code commitment. | | !

6.4 Summary of Subcategory Causes

In summary, considering the significance of the findings and corrective
actions, it would appear that the mdst important cause would be "Inadequafe
Calculations." The "Inadequate Calculations" are also a result of procedures
not beina followed and failure to document engineering judgment. These causes
point to an overall lack of attention paid to the adequate documentation of
calculations required to demonstrate adherence to design commitments. ' | | |

7.  COLLECTIVE SIGNIFICANCE

The concerns expressed by TVA 9mp1oyee$ and ‘covered in 'this qucafegory
resulted in approximately a third of the 42 findings (from Table 2) requiring
corrective actions. Corrective action for approximately half of these
findings had been initiated by TVA before‘the ECTG eva]uar1on.‘

The findings for Sequovah and Watts Bar 47A050 ‘notes, and' Be11efonte 3GA0059'
notes and FSAR require only documentation' corréctive action. They do not
d1rect1y impact the design of pipe supports, and therefore, are of relatively
minor significance. ‘ ! |
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Also of minor significance are the findings for punching shear and thermal
considerations. Consideration of punching shear on support design has little
effect on the overall member ‘stresses because of the nature (configuration and
size) of pipe supports. Thermal loads (due to environmental temperature) also
have little impact on the overall member stresses provided that the
configuration of the support structure is such that thermal stresses are
self-relieving (i.e., structural members are allowed, to a degree, to
thermally expand without restraint or undergo local yielding/distortion to
relieve these stresses).

In the cases where the support structure is restrained from thermal expansion
(e.g., member between two concrete walls), there is the possibility of member
overstress. However, TVA has committed to evaluate and modify, if necessary,
such-cases. In addition, for Browns Ferry, although deflection/rigidity must
be considered in the design of seismic pipe supports, this requirement in
general is not the governing design factor.

The pipe supports reviewed by the evaluation team were adequately designed to
applicable design criteria, with the exception of four Watts Bar pipe
supports. The calculations were not always properly documented. Failure to
document engineering judgment, analysis, or other related data (test data,
memorandums, reports, etc.) was the most prevalent cause of the calculational
deficiencies. It was observed that the items most frequently not documented
were relatively minor and had little impact on the overall analysis of the
supports. Therefore, pipe support design does not represent a significant
technical or safety problem for Sequoyah, Browns Ferry, and Bellefonte.
However, TVA is aware of the need for proper documentation in the area of pipe
support design, and has initiated corrective action to improve the quality of
the documentation.

0f technical significance are the four Watts Bar supports that do not meet
code stress allowables. It was evident that design procedures were not
properly followed, and thus design commitments were not met. However, Watts
Bar had committed to reevaluating these support and providing hardware
modifications if necessary. In addition, Watts Bar's commitment under its
Hanger and Analysis Update Program (and similar program for unit 2) extends to
all engineered pipe supports. Under this program, TVA will identify and

- correct document deficiencies, and if required, provide hardware
modifications. .

On the basis of these conclusions, the subject matter of this subcategory

report does not require specific treatment in the TVA Nuclear Performance

Plan. The. results of this subcategory report are being combined with the |
other subcategory reports and reassessed in the Engineering category

evaluation.
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TVA .EMPLOYEE CONCERNS
SPECIAL PROGRAM

TABLE 1
CLASSIFICATION OF FINDINGS' AND CORRECTIVE ACTIONS

Fﬁnding/Corréctﬁve

Lo

-

"Issue/

Action Class* .
Element Finding** SQN . WBN = BEN BLN '
220.1 "A" Series Drawing and a’ "A ' C3 - -
‘0-50"Notes tb A 1 C2 - -
c c2 A - -
d - A - -
e - A - -
f - A - -
220.3 Design of Pipe Supports a A c2 A A
‘ E5 C3 E2 E2
- D5 - E3
- - - ES
b A A A A
- - £2 -
c A A A A
- - €2 -
- - £S5 -
d A A A A
e - - - E3
220.6 Revisions to Hanger al 1 - PA - -
Designs P P =
220.7 Installation-related a A -
Technical Decisions b ‘A -
220.9 Oversizing of Pipe a - TA =
Support Steel and b - -
Slick Grinding of Welds b P |
220.10 Replacement Hangers ral LA - - -

*  Explanation of .classes is on the next page.

** pDefined for each plant in Attachment B.' = '

2670D-R14 (10/08/87)
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TABLE. 1 (Continued)

Finding/Corrective
Issue/ Action Class*
Element Finding** TJQN  WBN  BfN BLN
i 220.11 Temperature Variation a cs cs A cs
Consideration b A A A A
c - - 8 } -
220.12° Technical Review a - A - -

*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.

. ‘ 2670D-R14 (10/08/87)
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TABLE 2
FINDINGS SUMMARY*

Plant
Classification of Findings | ' SQN WBN BEN BLN} Total
A. Issue not valid. No corrective 7 13 3 4 27
action required. ‘ N
B. Issue valid but consequences acteptabIeL | 0 1 1 0 2
No corrective action required. L
C. Issue valid. Corrective actionn =~ | | [ 2 13 10 1 6
initiated before ECTG evaluation. = '+ 1 1 | I
D. Issue valid. Corrective action taken | | O 1 0 0 1
as a result of ECTG evaluation.: oo
E. Peripheral issue uncovered during 1 0 3 2 6
ECTG evaluation. Corrective action | Lo o
required.
Total 10 18 70 42

*  Note: This table summarizes information extracted from Table 1.
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. . TABLE 3
. MATRIX OF ELEMENTS, CORRECTIVE ACTIONS, AXD CAUSES REVISION NUMBER: 3
.t SUBCATEGORY <2000 PAGE 25 OF X0
. . . CAUSES OF MEGATIVE FINDINGS ¢ : | |
R ) ’ TECRNICAL |
" . HANAGEMENT EFFECTIVENES DESICH PROCESS EFFECTIVENESS ADEQUACY
p b ] 2 3 4 S [ 7 8 9 10 11 12 | 13 14 15 16 |1
- 4 Frag- Proce-|lnade- © |insde- Engrg [Design]lnsuf, Stgalff-
, 4 FIXDING/ wented]| Inade-| Inade-|dures Jquate JUn- Inade- quate | Lack Joudgat|Crit/ |Vertf |Stds cance of
] CORRECTIVE Organ-]quate Jquate |Not Coa- [timelyLack |quate JInade-{As-bit] of | not [Comatt]Docu- [Not Corrective)
_'“‘ ACTION fra- Q- [Proce-[Fol- [euni= |Res of]of Mgt]Destgn]quate [Recon~]Destga]Oocu- | Not |menta-|Fol- [Engrg |Vendor| Actfonss |
';_ t ELEN CLASS 00 CORRECTIVE ACTION . CATD tion jJurag |dures {lowed Jcation]issues|Atten [Bases [Calcs fct). [Detailfmented] Met |tion Llowed lError [Ereor | D] M | 0
I | 20,1 €2 Oifferences between SN Syx o) X i1
B MAL=1] and G-43 wil) De
. . reconciled .
oo Q Calculations for fustifica- usk 01 X X Ab-]-
S t10a of the WBX 47A050 motes |1
. & will be completed as part of | 1|
X , the corrective actioa of SCR . | |
. uSH CEBBS3I : | | |
. :: 1 , ” | i |
- . c2 WEN DXE wil) 135ue 2 memo tO wgx 0) X X Al-]-
LR . refaform OXC and ONUC of the
o 4 prograas in place to help .
Y resolve 47A050 note fater- . .
% E ) pretationa) differences
" 220,3 S SO wil) parfors calculstions  SQA 01 X X X alele
. B for the observations noted in I
- ] nine plpe supports fdeatifled
“ fn the SQN £lement Report .
. 220,3, .
N c3 %8N will ensure through its ugx 01 x| X X - Aje]e
.. unit 1 Hanger Analysis Update ‘ |
v’ . Prograa (and & siatlar |
. prograa for uait 2) that code
e stress allowadles will be
oo met, and engineering Judgment
v properly docusented for 2l
Lo engineered pipe supports. 1 I
05 Four W8N plpe supports not NEN 0) X X X AJA]? .
.y meeting code stress, allow- | | | i | |
B ables will be re-evaluated ° | ! | | | |
TOF and modified 1f required. : : { l }
R Q Punching shear requirements NS 01 | | | x| | | =l-1-
" 1 will be incorporated fnto the  BFN OI | | | i | I I I l I
' ppropriste pipe support | i | | )
! design criteria of al} four | } : { ’ } I I I
) 3 Yants.
. ? T T B R | 1] 1]
- 3 | | ] | | 1
¢ « Defined fn the Glossary Supplesent.
< . - . 40 Defined {a Tadle ).
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t Ot TABLE 3 '

o MATRIX OF ELEMENTS, CORRECTIVE ACTIONS, AND CAUSES REVISION MUMBER: 3

- SUBCATEGORY 22000 PAGE 26 OF 30

) 1 CAUSES OF RECATIVE FINDINGS ® ~ 1 l
' ) i TEGMICAL |

! P | PAXAGEMENT EFFECTIVENES! DESTGN PROCESS EFFECTIVERESS ADEQUACY

" v 1 21 3 4 E § | 1 8 9 10 1] 12 13 L] 15 16 |-
|Frag- | ] Proce-{Inade- | nade-| - Engrg [Desfgn]lnsul. Stgnifi-

. FIxDING/ |seated] 1nade- | Inade-Jaures |quate [Un- 1nsde- quate | Lack |Judgat]Ceit/ |Verif |Stas- cance of
- CORRECTIVE Organ-{quate |quate [Kot  [Coa- [timelylLack lquate lInade-lAs-bit] of | not ICoaaitiDocus INot Corrective
. ACTION 116- | Q- |Proce-[fol- |munt~ [Res ofof Mgt|Design[quate [Recon-|Design|Docu- | Mot [menta-JFol- |Engrg |Vendor] Actionse
- ELEN QLASS, oe CORRECTIVE ACTION .__LATD tioa ltrag ldureg llowed IcatfonllccueciAtton 18acac 10a0cs Ict). Detaidlmentad] My fodon llgued Ifpoge ffrror B O J My
K 203 € BFH S0z Anctor Deslga erx 0l x ‘ A l-.-. ! # l

. Criterts and Plpe Support

- Handoook will be issued |

. 03/31/81,  BFN-50-0106 wil) i

% be revised to 1nclude ' :

o " deflaction/rigldity

"\ requiresents., .

€S Calculation for BFX suoport. BFN O} . . § X ' Al-}-

RHR-159 ualt 3 wid) be

i revised to fnclude analysis

“ “for-critical base phates ond

s : ’ assusptions used to qualify . |

[ . TTTTT T shedr force oa the anchor ; ) i ) [ ) 'I

e L __._ belts, U R I S SR P ) I N SR R Lt 1. B I

. I c ! l l

- . €2 BN FSAR Tadle ).9.3-37 will 8N 01, oL o bLx__)___. S RN DR ooy 1 b__ b L 1. tal-1-
i . be revised to nclude load l
P —-~—  nd sllowsble stress for o b Rl eI EEE o b b b F--F- b -4

: ' upset priaary plus secondary . . L l ! !
v T condition. - B e S B By SRt Il S RN I - - IR S O
G €3 Cosputeroutput for the efght BN OL | f TP T L IR UTX T, ] K'}'-’ -
| - : ____ identified BLK supports will o I P D R T P DR R SRR D DR AR RRUREE DR S N } 4 1
P be retrjeved from 117 .

. o Grinell. Adequately ) N B . R D R I R . } ~

-1 documented Justification for -

o . . the 3GA00SY Serias notes will 11

‘ be provided {n the corrective | .

T T sctfon for CAGR BLF 80126, - - - - - - - i i.i rrrrrrrr

b . - '

- Ji' """"" 65 Two-31ded walds on tuding at ~ BN i - X Afeje]
i . ELK will be evaluated and < L

. sodified, If necessary, I

- | . - through corrective action for T e L U0 e A e At A S A O A

A | CAQR BLF 810098, - | , ]

o} - T : R D | N A
“7 | i S | i
. i’ 5 Defined in the Glossiry Supplesents - - - - - - -t - - - - - - - - - - - -

S oe Deffned tn Table V.~~~ T s S :
e ! z‘ (10/02787)_

R

1



P

(SN

~«

TARLE 3
BATRIX OF ELEMENTS, CORRECTIVE ACTIONS, AND CAUSES
SUBCATEGORY 22000

.

REVISION NUMBER: 3

PAGE 27 OF 0
- —_ CAUSES OF NEGATIVE FINDINGS 4 ) |
: B ) * TECHRICAL |
MANAGEMENT EFFECTIVENESS DESIGN PROCESS EFFECTIVENESS ADEQUACY
] -2 3 4 5 [ 2 8 9 10 11 12 1 3 14 15 16 17
Freg- Proce-|Inade- Inade- Engrg |Oesign]lnsuf. Sigatfi~
FINOING/ meated] Inade-| Inade-{dures [quate [Ua~ lasde- quate | Lack [Judgat|Crit/ JVerir |Stas cance of
CORRECTIVE Organ-jquate |quate [Not  [Coa- [timelyJLack |quate Jinade-[As-DIt] of | not [Commit|Docu- {Not Corrective
ACTION [} {0 Q- |Proce-[Fol- [munl- |Res of|of Hgt|Design|quate [Recon-|DesignfDocu- | ot [meata-|Fol- Engrg |Vendor] Actionse "
ELEN CLASS o0 CORRECTIVE ACTION CATL tion |Jteng |dures |lowed fcation]lssues|Atten [Bases [Calcs fcf). [Uetsfd|mented] Met Jtion flowed lError |Error [ O | K | H
220, ¢S TVA will tdeatify, evaluste, Syx 0} X -1-]-
and acdify, 1f necessiry, SUN .
steel structures with design
features that restrain
thermal growth,
Corrective action for MEN w8 0) -)-1-
provided by PIR wsn CEBSS3S | | | -
. and ECTG tracking by ] | | |
«CATO 220 1) wgn O1, | | |
| |
Corrective action and None i 1
sdequate tracking for BLN { I
provided by PIR BLN CEBBSI2, . l |
; i |
TOTALS ] H 3 1 ? H 1 I I | I I
{ |

* Defined 1n the Glossary Suppliement.

ot Oeffned $a Tadle ).
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GLOSSARY SUPPLEMENT
FOR THE ENGINEERING' CATEGORY

Causes of Neua}jjg;JFingiﬂg% - the c auses;for fﬁndings that reqpive corrective |
action are categorized as follows: =~ | | | | :

1. Fragmented organization - L1nes of authority, respons1b111tyL ahd\ 1
accountability were not clearly defined. | | |

2. Inadequate quality (Q) training - Personnel were not. fu]]y trained |
in the procedures established for design process control and 1n the
maintenance of design documents, including audits.

3. Inadequate procedures - Designiand modification contro] methods and
procedures were deficient in establishing requxrements and did not | :|
ensure an effective des1gn control program in some -areas.

4, Procedures not followed - Existing procedures controll1ng the des1gn
process were not fully adhered ikos L \

5. Inadequate communications - Communication, coord1nat1on, and’
cooperation were not fu]]y effective in supplying needed information’ l
within plants, between plants and organizations ?e g., Eng1neer1ng
‘Construction, Licensing, and Operations), and between . = ; “

interorganizational d1sc1p11nes and departments.

6. Untimely resolution of issues = Problems were not resolved in a
timely manner, and their resolut1on was not aggres sively pursued.

7. Lack of management attent1on - There was a lack of management P
attention in ensuring that programs required for an effect1ve des1gnw
process were established and implemented. Pe o ‘

8. Inadequate design bases - Design bases were 1ack1ng,‘vague, or
incompiete for design exerut1om and Ver1fﬁcat1on and' for design
change evaluation.

9. Inadequate calculations - Des1gn calculations were 1ncomp1ete, USed 1
incorrect input or assumptions, or otherwise failed to fully:
demonstrate compliance w1th design rEqU1rements or support design
output documents. ‘ Lo P

10. Inadequate as~built reconn111at1on - Reconciliation of des1gn and
licensing documents with plant\as#bunlt cond1t1on was lack1nq or
incomplete.

26700-R14 (10/08/87)
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-

11. Lack of design detail - Detail in design .output documents was
insufficient 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. Design criteria/commitments not met - Design criteria or licensing
commitments were not met.

; 14. Insufficient verification documentation - Documentation (Q) was
‘ insufficient to audit the adequacy of design and installation.

| ' -15. Standards not followed - Code or industry standards and practices
were not complied with.

16. Engineering error - There were errors or oversights in the
| assumptions, methodology, 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
2. Procedure - changed or generated a procedure

3. Documentation - affected QA records

| : 4. Training - required personnel education

5. Analysis - required design calculations, etc., to resolve

6. 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
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, peripheqal findings (issues)
| require corrective action. ;

: ‘ ) 26700-R14 (10/08/87)
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significance of the corrective actions listed iiniTable 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 resu]t from the correct1ve
action. Changes are categorized as: ! !

Significance of Corrective Act1ons‘- Thelevaluation team's Judgment as to the

0 Documentation change (D) - This is a change ito any desmgn 1nput or
.output document (e.g., drawing, specification, calculation, or'
procedure) that does not result 1n a s1gn1f1cant reduct1on in design
margin.

) Change in design margin (M) - This is a change in des1gn
1nt9rpretat1on (minimum requirement vs actual capability) that:
results in a SIgn1f1cant (outside -normal limits of expected *
accuracy) change in the design margin.' A11 designs include margins
to allow for error and unforeseeable events. Changes in design |
margins are a normal and acceptable ipart of ‘the des1gn and
construction process as Tong as the Ifinal design. margins satfisfy |
regulatory requirements and applicablelcodes and standards. ' 1 1

o} Change of hardware (H) - This is. a physical change to an existing
plant structure or component that results from'a change in the
design basis, or that is requ1red to carrect an 1n1t1a11y inadequate
design or design error.

If the change resulting from the corrective action is Juclged to be “'
significant, either an "A" for actual or!"P" for /potential is entered into the
appropriate column of Table 3. Actual is dhsﬂ1n$u1shed from potential because
corrective actions are not complete and, conseéquéntly, the scope of required | |
changes may not be known. Corrective act1ohs are judged 'to'be significant if |

the resultant changes affect the overall quality, performan<e, or mdrgmnwof a i
safety-related structure, system, or component. ‘ Lo

2670D-R14 (10/08/87)
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-

ATTACHMENT A

EMPLOYEE CONCERNS
FOR 'SUBCATEGORY 22000

Attachment A -- 1ists, by element, each employee concern evaluated in the
subcategory. The concern's 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
characterized as safety related, not safety related, or safety significant.

0107A-R36 (10/01/87)
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SR/ZNU/SS indicates safety related, not safety reiated, or safety significant per determination criteria in the ECTG Progran wanual’ and’applle

by TVA betore evaluations.

ATTACHMENT A
EMPLOYEE CUNCERNS FUR SUBCATEGORY 22000

-APPLICABILITY

) CONCERN PLANY

ELEMENT  NUMUER LOCATION  SON
220.1- IN-85-010-002 WN X
IN-85-024-001 . WM X X
1N-85-052-001 WUN X
""""""""" IN-85-413-001 W X
iK-45-932-001 WUN X
1K-0b-248-00} Wil X
IN-85-445-013 WN X

W BN BN

REVISION NUMBER: 3
PAGE A-2 OF 4

CONCERN DESCRIPTION®

“Hanger Qua!ity Control 0-50 notes (Evaluations) did not satisfy
Inspection criteria. There was an NRC violation written against Q. C.

e - A bh n -
pertaining to this item. €/l has previously expressed this concern to

INPO, NRC and NSRS. C/I would not provide any additional info. to ERT
because C/1 feels it would be a waste of tiwe to lnvestl ate this
since he has previously reported it to INPO,NRC,NSRS.* {[SR)

“*A' series hanger drawings and 0-50 notes are contradictory and allow
hangers or box anchors or structural features to be acceptable, even
when they do not conform to the requirements of drawings details. The

0-50 notes are misinterpreted by all those who utilize thea.® (SR)

‘Urawing serfes-A-0-50 notes are written to cover up problems durlng

the hanger installation and inspection activities. ie: unit |
& 2s system 68, A2D2 [sic] degrees, R 40°-6*. uanger l47A4 -3-52
L {5R)

2.7
LU D
v

inspection rejections of hangers, and are so vaguely written that they

-provide what amounts.to an Yopen_door® to hanger construction

discrepancies. The interpretability of "050% notes resulls in

frequent dlsagreements between Constructlon and lnspection. whlch

.............

causes friction and uc}aya in construction. This is a g:"cllb
concern. lndlvndual was unable to provide specifics, or any further
detaiis." {SR}

“*050° notes are too numerous and too lax - have too much latitude on
acceptance criteria. Sowme notes appear to conflict (EG #30 and
7100). Hotes are too open to interpretation. Ease of englneering
overriding or rejection based on apparent conflict bétween notes 30
and 100.% Details known to ERT, withneld due to confidentiality. C/1

has no further information." (S“,

applicable conlrolled inspection check Iists._ Construction dept.

concern. ~ i ‘has no further information.®  (#0)

“Urawing notes in tne-*47-A05" series.are hard to use: Iney are hard
to jnterpret, too numerous, and are still being revised {...EG
FCR-1-2394 just changed notes to-allow clear support length of 6'9*
instead of previously allowed 5'6" on conduit supncrlsl €l has no
more information. Constructlon department concern.” (SR)
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EMPLOYEE CONCERNS FOR SUBCATEGORY 22000

REVISION NUMBER: 3

. PAGE A-3 OF 4
. CONCERN PLANY APPLICABILITY

b ELEMENT  NUMBER LOCATION SQN W8N  BFN  BLA , CONCERN DESCRIPT{ON®

s ’ 220.1 PH-85-006-001 WUN X "Hanger Inspector utilize a locally generated hand book by sanagement
v, (Cont*d) called 0-50 notes. These notes authorize variations to hangers from

. the original design/drawing prior to the subaission of the FCR. The

. FCR is submitted and approved then a change §s submitted to the 0-50

" . notes.* (SR)

220.2 - - DELETED

-
LIYS

220,3 0W-85-007-006 WM X “Seismic supports were designed improperly. They are rigid and will
o fail during a seismic event and will damage other components.* (SR)

, 00-85-005-008 QK X X X X "Sequoyah seismic supports are not designed properly. They are rigid

2 and will break loose during a seismic event and will fall down and

N damage other equipment, as well as failing to support their respective ‘
- L]

components. CI has no further information. Construction Departwent
; . Concern.* (SS)

: PH-85-003-005 WUN x ! “Supports are not properly designed throughout Watts Bar.* (SR)

N « 1N-85-886-00) HBN X X X X “TVA designs were not developed well enough to be constructible
- - ~ {shared with 20100 1) Uesign changes are still being instituted in areas where there -
and 20400) " should have been minimal changes especially in area of conflicts
A . between TYA and Vendor Drawings. 2) Engineering design criteria is
e often nonexistent, particularly for Seisamic Hanger design. Many
s . design criteria or acceptance criteria are still being changed. This
. is generic concern. Any further information would divulge
) . = " . confidentiality. Construction dept. concern. CI has no further
LU 1 pe information.* (SR)

220.5 . - - DELETED

- 4 220.6 1H-85-089-002 HBN X . “Some hanger designs have as many as 100 revisions. Concerned they

" are not adequately controlled in addition concerned with excess cost.
v Cl wents to be contacted on site during lunch time by ERT investigator
. At that time, Cl will Rrovide additional) informatjon and will show ERT

E | : specific examples in the plant.* (SR)

N 220.7 WI-85-091-015 WUN X “TVA leaves too many tecnnical decisions up to the crafts® discretion,
- {shared with 20400) e.g. craft design the hanger and then engineering does the

. as-constructed drawing. CI has no further information. Construction
A 1 . Dept. cancern.” (SR) .

F ‘
- *  SR/NO/SS indicates safety related, not safety related, or safety significant per determination criteria in the ECTG Program manual and applied
i‘ by TVA before evaluations. ,
b

28578-2  (07/22/87)
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’ ATTACHMENT A
b EMPLOYEE CONCERNS FUR SUBCATEGORY 22000
7 : -REVISION NUMBER: 3
$0 ) PAGE A-4 OF 4
¥ CONCERN PLANT APPLICABILITY )
X ELEMENT  HUMBER LOCAT LN Q% wWeN  BFN  BLH CONCERN DESCRIPTJON®
i
. 220.8 - - DELETED
220.9 1N-85-316-002 WUN X *TVA engineers over design the hardware. Exampless 5"x5"xi/2" tube
Y steel is used to hold up a 1* diameter pipe; 2 also the former practice
I ¢ of siick grinding weids {in °78 through ‘80). CI has no further
> information. Const. Dept. concern.* ~{NO)
-“.; ' 220.10 I1R-85-672-004 . WUN ) X *Replacement hangers often differ froam the orfginal. Some hangers are
{shared witn 1ii0V) removed but not replaced: dependin on the englneer. Cl declines to
’ provide further information.* "SR
’ 220.11 IN-85-103-002 WBN X X X % “In severa) cases, temperature variations were not considered in
' pipe/hanger calculations.for thermal stress. Ho further information
available in file. Construciion depariment concern.® ({SR)
220.1 1N-85-103-003 HUH X *For Pipejiianger calculations, no technical .review is performed. after
P (shared witn 20400) . cneckers have reviewed them. (Ho further information in file)* (WO} . . .
o 220.13 , - - DELETED
220.14 - - DELETED
v i
Lo
-7
S
.‘:‘9' l:' .
S .
i e
RO
R .
RS | ;
H -
.f :
SIS
- .:' b SR/HU/SS indicates safeiy reiated, not safeiy-reiated, or safety siynificant per determination criteria in the ECTG Program manual and applied
.. , _by TVA before evaluations. -
Ut easm-z (07/22187) , e ’

LY
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ATTACHMENT 8

SUMMARY OF ISSUES, FINDINGS, AND
CORRECTIVE ACTIONS FOR
SUBCATEGORY 22000

Attachment B8 -~ contains a summary of the element-level evaluations. 'Each
jssue 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 B8 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 B in parentheses at the end of the corrective
action description.

The term "Peripheral finding" in .the issue column refers to a finding that
occurred during the course of evaluating an concern but did not stem directly
from a employee concern. These are classified as “E" in Tables 1 and 2 of this
report.

0107A-R34 (09/29/87)
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ATTACHHMERT 8
SUMMARY UF ISSUES, FINDIKGS, AKD CORRECTIVE ACTIONS:
.FOR SUBCATEGORY 22000

Findings

REVISION NUMBER: 3
Page B-2 of 24

Corrective Actions

AARRRRARAARRARRA RS

Element 220.1 - °A' Series Hanger Drawings and 0-50 Notes

ARRRARARRRANRRARNAR

SQM

a. 47A050-notes are contradictory to °‘A*
serfes hanger drawings. They allow
shapes to be accepted even though they
46 not confora to the cesign

requirements.
b. 47A050 notes are written {n such a.way
that they can be misinterpreted.

“e IIICIC arc Ul)

notes and oth

Qfl

SQN

a. Yhe 47A050 notes (Ref. 1) were found not to be
contradictory to the sample of "A" serfes drawings
(Ref. 9) reviewed by the evaluation team. The primary

purpose “of the 47A050 notes is t? allow flexibillty
nd

in 4n ebx'l'lxblnn hanra lowinility tn acrantanra
N Instassation, and hence, Tiexibiiily in acgeplance

inspection,

b. The evaluation team reviewed the 47A050 notes to
determine {f they can be misinterpreted. These notes
were found to be concise, clear, and easy to interpret.

c. Tne evaluation team examined tne fncta
Ce 1N CVEIUATION TN CRAUINTT W sNSta

vConstructlon Speclflcatlon G-43 (Ref. 6

and Additions Instruction MiAi-11 U(EI. I}. Ko confl

la
)

specifying pipe supnort locatfon tolerances. .

SQN

a. 'HNo corrective action is required.

b. Ho corrective action is required.

¢. In fts corrective action plan (CAP) for
CATD 220 01 SQN 01 (TCAB-015, 11/26/86),

PR TYIT Y X PN

l'l\ ls currenuy revwmng nuunlcauun
and Additions Instructions (MLAls) under
MEAI-11 and Constructfon Specification
G-43 are included in this veview. The
differences between MLAI-11 and G-43 will

be reconclled.
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Issues

ATTACHMENT B °
SUMMARY OF [SSUES, FINDINGS, AND CORRECTIVE ACTIONS
FOR SUBCATEGORY 22000

Findings

REVISION NUMBER: 3
Page B-3 of 24

Corrective Actions

Element 220.1 - uBH

a.

NRC wrote violations against the
47A050 notes that these notes did not
satisfy the {nspection criterfa as
stated in Concern IN-85-010-002.

2459D-14  (09/28/87)

WUN

a. Based on NSRS investigations (NSRS report IN-85-010-002,

Ref. 8), no HRC violations against the 47AUSD notes were
fdentified. However It was found tnhat prior to 09/65
some of tne 47A050 notes ala not have adequately
documented justification. EN DES calculation WBP
830914230 for tne note cnanges vefore 10/83 does not
provide adequately docusented justification for all the
notes. TVA has identified the need to provide detatled
calculations for the changes to the notes (after 09/35)
{Ref. 57), ana to adequately document engineering
Jjudgment (Ref. 58). HNo definite comnitments were made by
TVA concerning documentation of justificatfon for changes
made prior to 09/85. Review of six calculations
generated after 09/85 (Ref. 12) found them to be complete
and adequately documented.

WBN

-

In its corrective action plan for CAYD
220 01 W8N 01 (TCAB-253 03/11/87), TVA
regards the calculations for
Justification of the 47A050 notes as part
of the missing or partial calculations to
be addressed In significant condition
report (SCR) SCRWBNCEBBS3) (revision 1,
01/14/86). In irplementing action for
the SCR, each note will be reviewed for
the exjstence of adequate documented
Justification (reference TVA/Bechtel
telecon 104 742, 03/05/87). For
consistency and ease of future revision,
each 47A050 note §s to have an {ndividual
calculation package {CAYD 220 O}

W8N 01). If no analysis s required, it
will be so stated in the calculation.,

It is noted tnat SCRWBNCEBB531 pertains
to Unit 1 calculations; however, since
the notes are common to both Units ) and
2, a separate review for Unit 2 is not
required. An existing note which is
found unjustifiable or unacceptable will
be documented as a Condition Adverse to
Quality {CAQ) and will be resolved by
applicable procedures. HNotes generated
or revised after September 1985 have
calculations that contajn adequate
docurented justification. This
deconstrates adherence to the
requirements of Nuclear Engineering
Procedure HEP-3.1 (07/01/86) formerly
UEP-07 (Ref. 59), thus preventing
recurrence of tnis deficiency.
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ATTACHMENT B
SUMMARY OF ISSUES, FINDINGS, AND CORRECYIVE ACYIONS
) - FOR SUBCATEGORY 22000- :

Findings

REVISION NUMBER:
Page B-4 of 24

Corrective Actions

3

Element 220.1 ~ W8N (Continued)

b.

Ce

47A050 notes are written §n such a
way that they are contradictory to
'A* serfes drawings, and can be
misinterpreted as stated in Concerns
1N-85-024-001, 1K-85-932-001,
1H4-85-413-00), and [H-85-445-013,

Some notes appear to conflict; e.g.,

- nn add e M
notes 30 and 100, cites in Concern

IN-85-932-001. Tne interpretability
of the “050® notes causes conflicts
between Construction and Inspection

as stated 1n Concern IN-85-413-001.

47A050 notes are too numerous and have

too much Vatitude on hanger -
acceptance criterfa as stated in
Concern 1H-85-932-001 and IH-YS-
445-003, .~ . . L

, 24590—14%8/87) :

to the sample of ®A" serles drawings (Ref. 10} reviewed
by the evaluation tean, A general revision was mage to
the 47A050 note series drawings In 09/85, to clarify
anbiguous nates, resolve conflicting notes:{{ncluding
notes 30 ana 100} and vemove any that-were unnecessary.
Altnough TVA has a training program (Ref. 60)-fn place to
ensure consistent understanding ana {nterpretation of the
notes, It was founa through site interviews (Ref. 11)
that there are still interpretatfonal differences between
Construction and Quality Control.

The 47A050 series drawings consolidate and organize
suppiementary notes for various types of supports into
one convenient set of documents, Because of the broad
scope covered, the 47A050 notes are not too numerous.

furtheraore, some notes prior to the 09/85 general
revision may have had too much latjtude on acceptance
criteria, but nave been revised, ana are now reasonable
and acceptable. Hence, from the enuineering/design _
standpoint, -the notes currently do not have too much
latftude on acceptance criteria. .

[

b. The 47A050 notes (Ref. 2) were found not be contradictory_ b,

C.

‘In additfon to its QA training program,

TVA has several other programs

established to help resolve 47A050 note

interpretational differences. These
include IRN trend analysis, DME/OKC
biweekiy meetings which have been hela

for almost 2 years (memorandum L. Rodaye

to Project Files, 11/20/86}(Réf. 61), and

the presence of an onsite engineering

tean. _To make personnel in the Division
InuNAY ana

ASSUTANCE Jviiyny il

of Nuclear Quality Assurance

the Division of Kuclear Construction
{DKC) further aware of these programs,

the Division of Huclear Engineering (DAE)

has conmitted in the CAP for CATD 220.01
W8N 01 (TCAB-253) to issue a memorandum
For new personnel beginnin

so stating.
work in DNQA or DNC{MODS)/DNC and work

an area related to the 47A050 notes, it
- {s standard practice for themtobe - -~~~ -~~~

indoctrinated to the notes.

Ho corrective action .is-required.

("
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REVISION NUMBER: 3
Page 915 of 24

Corrective Actions

Element 220,) - WBH (Continuea)

d.

e.

f.

477050 notes are routinely changed and
utilized to override rejection of
unaccepted hangers during installa-
tion and inspection activities;
(e.q9., the hanger cited in Concern
1N-85-052-001). This issue is also
stated in Concerns IH-85-024-001,
IN-85-413-001, ana IN-85-445-013.
FCR-1-2394 changed notes to allow

a greater support length as cited
in Concern IN-85-445-013.

The 47A050 notes.should be
discontinued and the design
tolerances should be specifles in tne
controlled inspection checklists, as
stated in Concern IN-86-249-001.

In some cases, 47A050 notes autnorize
changes to design drawings prior to
generation of a FCR, as statead ‘in
Concern PH-85-006-001,

24590-14 (09/28/87)

d.

f.

The primary.purpose of the 47AU5U notes is to allow d.
flexibility in Installation, and hence, flexibility in
acceptance inspection. Mouificatfons to the notes are
initiatea when deemed necessary by Constructfon {via an

FCR) ana/or Engineering. The notes are amended for

various reasons, such as to provide resolution for a

generic installation aifficulty, thus reducing the nurber

of future FCRs for a certain condition and the )
possibility of rejections by IRNs.

In the specific situation of the acceptance of plipe
supports 20-68-A46513-32 ana 10-68-A465-3248, which were
incorrectly referenced in concern IN-85-05-001 (actual
support number is 47A 465-3-52, Ref. 64), the oversizea
welds were found to be within the tolerances of 47A050
note 50 and specification G-29C. A conflict between note
50 and YC procedure OCP 4,13 was found (Ref, 8: NSRS
report IN-85-532-006). This conflict was resolved and
note 50 governs (Ref. 62). QCP 4.13 will be revised to
state that the Engineering Drawing (47A050) governs over
G-29C (change document WEN RR-403).

FCR 1-2394 (Ref. 63) (referencea in concern

IN 85-445-013) does not pertain to conduft clear support
lengths or the 47A050 notes. TVA was unable to locate an
FCR that addresses the specific change {n the length
between conduit supports.

The 47A050 notes are a single document created by e.
Engincering for the use of different groups unger
Constructfon (fabrication, installation, ana

inspection). Tne evaluatfon team feels that

aiscontinuance of these notes would cause inefficiencies

in terms of implementing a generic change. Furthermore,

at this stage of plant developaent, it {s not prudent or
beneficial to discontinue tne notes.

If a given deviation/tolerance/cnange §s already allowed f.
by the 47A050 notes, then no adaitiunal FCR is required
because the notes are supplements to the design
drawings. NSRS Report 1-85-148-wbh (Ref. 8), which
addresses concern PH-85-006-001 states that, in some
fnstances, the 47A050 notes are revised via FCRs when
Construction requires changes to resolve generic
aifficulties in installation. Tne FCRs dare approved by
Engineering before they are uscd for 4C inspection of
nangers. The changes are performed in accordance with
applicable desiygn change procedures.

No corrective action iIs required.

-t

No corrective action is required.

No corrective action is required.
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ATTACHHENT U
SUMMARY OF ISSUES, FINDINGS, ANU CORRECTIVE ACTIONS
FOR SUBCATEGORY .22000

REVISION NUMSER: 3
Page B-6 of 24

e Y

lssues Findings Corrective Actions

Elevent 220.1 -~ BFN BFN BFN
(4/A) {N/A) ' (H/A)
BLN . LN BLN
See BLN Element 220.3 peripheral {N/a) {874}
finding “e* for 3GA0059 serfes
notes. (These notes serve the same
purpose as the SQN/WSN 47AU50 notes.) ’
RRARARARAAANARRANRAR

£lement 220.3 ~‘Design of Pipe Supports
RRARRAARRRRAAAARRNR
SQK S ' SQN

a. Seismic supports are destqned
{nadequately.

a. The SQN plpe support design criterfa (Ref. 14) adequately  a.
address the selsmic desfon requirements, Some
calculations (Ref. 18) for sefseic supports were observed

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, to be incomplete (tney were supplements to the original - - - -

calculations). and some calculations lacked documentation
of engineering judgment used. Tue supports with cosplete
calculations were-found to be adequately designed for
seismic design requirements.

Punching shear requirements are not included fa the pipe

support deslqn criterfa (reference: Policy Megorandum

PH 86-04, Ref. S8).

Uesign requirements for base plates and anchorage bolts
{base plate flexibility, maximum unnormalized load, and
construction tolurances) were not specificall addressed
fn this report because the requirements are within the
scope of and addreéssed by Construction Subcategory
Report 10400

Ve

In its corrective action plan for CATD
220 03 SQN 01 (TCAR-035, 12/18/86), TVA

comits to perform calculations for the

gbservations noted in aine pipe supports -

identifled ln the Element Report. These
selsmlc design criteria have been
properly implemented in SQN pipe support
designs,

Corrective action is provided by the CAf
for CATO 220 03 NPS 01 {TCA8-641,
08/06/87}. See Bellefonte element 220.3.

For applicable corrective action see
Construction Subcategory Report 10400.

~

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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Element 220.3 ~ SQN (Continued)

b. The supports are too rigid and b. The issue that sefsmic supports are too rigid has been b. No corrective actfon s required.
B will break loose during a sefsmic addressed in NSRS Report No. §-ub-131-SyN ?Ref. 13). -
. t event and will fall on other Tnis report states that:

i equipment and damage {t.

*In selsmic analysis of piping systems, supports

(including snubbers) are assumed to be bsolutely ¢. HNo corrective action 1s required.
rigia (zero geflection under load). The support loads ‘ ‘

are developed based on an amplified response of the

flexible piping. As long as supports are ‘more rigid* .

{nave higher frequencies) than the piping or the

dominant seismic frequencies, the zero deflection

v ¢ . assumption in the analysis does not cause a
. . significant error in support load calculatfons . . . .
H {The supports are designea taking into account the

above described support load, ) and the flexibility of
the support is maintained by 1imiting support
deflection to 1/16 Inch under the design load.*

The NSRS report concluded that seismic pipe supports are
designed to carry loads based on piping analysis that
assures’ the supports are rigid. Furthermore, the’
supports are sufficlently designed to prevent them from
* ] breaking loose auring a sefsmic event. The evaluation

: : tean concurs with the NSRS report., Rigldity/deflection
requirements are properly addressed in the seismic pipe
support design criteria.

.
.
" rmaenwn ¢ @ wvm

" c. Pipe support designs are not c. Two likely conaitjons that affect the constructibility of
- constructible. support designs are:
% ' o Installation interference with other commodities andg P

plant features

.
PrtigEt U g emenm & bk @ICB BBy

o Incomplete drawings issued to Construction (the fssue
of fncomplete drawings is adaressed in detail in
element evaluation 222,3) .

. % It is possible that some supports could not be installed
} : . during construction because of interference with otner
t . comnodities. Such interference problems are cosmon
. during the course of the design and construction of
' 3 nuclear power plants. Modification of a support design

3 caused by interferences does not fndaicate 3 lack of
- 3 constructibjlity in the initia) agesign.

T 24500-14 (09/28/87) )
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ATTACHMENY B
SUMMARY OF ISSUES, FINDINGS, ANU CORRECTIVE ACTIONS
FOR SUBCATEGORY 22000

Findings

REVISION NUMBER: 3
Page B8-8 of 24

Corrective Actions

Element 220.3 -~ SQN (Continued)

d. Sei

m! upport design criteria are
» n¥

H -
o to
< sofive
¥ ET)
RON

a, Tne pipe supports are not designed
adequately.

A
?4590-']28/87) .

The evaluation team revieweu a sample of pipe supports
drawings to verify if they were complete. The support
drawings (Ref. 22) were examined for the presence of
correct weld symools, bil) of materfals, sufficient
gimensfonal information, ana clear design details, etc.
Tne drawings reviewed were founa to be basically
complete, and tnerefore, constructiole.

SUN - sefsmic support gesign criteria nave existed since
August 1975.

WUk

a. In the evaluatfon team's review.of calculations for 28

pipe supports {Ref. 19), 24 supports were found to be
adequately designed based on appllcable WBN design

criterfa. r‘\ﬂ:’-! t1H &' the evaluation team of four

supports (47A060-3-23 47A060 70 27 1- 63 -404, and

salaaelan $nam ~F &a..

,,,,, As a result,
these four supports were found to nave overstressed
members, base plates, welds, and.anchor bolts exceeding
the maxlmum lnteractlon value.

Some_of the calculation documentation for. thgssample,of
28 pipe supports was found to be incomplete and/or to

contaln minor discrepancies (missing docurentation for
consideration of punching shear, spring top out/bottom
out; swing angle; member stresses; etc.). Finaiags on
Alst minioun weld requirements ‘(Ref. 65) and welding on

_evaluations for elerents 222.6(A) ana 22V.2{A). = __ = =

d.

WBN

a.

1220 03 wiN O1).

_missing documentation.

No corrective action 1s required.

TVA will re-evaluate the designs of the
four plpe supports not aeeting code

stress allouables in an effort to
........... P YTy [ o

UI)LUVCI )[ﬂ:bll l\- Causes UI umlr
deficiencles. If warranted, the causes
Support Design Manual {Ref. 26) for

future avoldance. TVA will perform any
physical modification required to meet

code stress allowables for tne four
;uvwl 52. !lli) FUI b%lﬂl Ul‘ il": \-Ul IC‘-
action wil) be iInftfated and tracked by ©
Probiem Identification Report PIR WBi W8P
8731 (02/18/87).

abd..
L ]

In its corrective action plan for CATD
220 03 WBN 01 (TCAB-213, 02/25/87), TVA

wil) ancura that code chrncc allowanlac
Wiit ensure INAT Code stress aliowabils

are met for all engineered pipe supports
througn the Unit 1 Hanger and Analysis
Update Program. The scope of this

program also Includes completion of

supports are to be evaluated later under

a similar program (also. tracked by CATD . .
? DNE policy serorandum

PM 86-04 - {Ref. 50) requires that . -

enqlneerinq Judqment uill be properly

docamenteu.
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. ATTACHMENT 8 i REVISION NUMBER: 3
, SUMMARY OF ISSUES, FINDINGS, AKU CORRECTIVE ACTIONS Page B-9 of 24

-FOR SUBCATEGORY 22000

- : Issues Findings -Corrective Actions

% Element 220.3 - wBN (Continicd)

-2 Design requiresents for base plates and anchorage bolts For applicable corrective action, see
{base plate flexibility, maximun unnormalizéd load, and Construction Subcategory Report 10400.
construction tolerances) were not specifically addressea

fn this report because the requirements are within the

§cope of and addressed by Construction Subcategory Report

. Punching shear requirements are not included in the pipe Corrective action s provided by the CAP
P support design criteria (reference: Policy Memorandum for CATD 220 03 KPS 01 (TCAB-64),
N PH 86-04). 08/06/87). See Bellefonte element 220.3.

b. Seisalc supports are too rigia b. The fssue that seismic supports are too rigid has been b. Mo corrective action s required. r}
and will break loose during a seismic addressed in NSRS Report 1-86-131-SQN. This report states
event and will fall on other that: -
N equipment and damage {t. i
. ' “In sefsmic analysis of piping systems, supports
. . {including snubbers) are assumed to be absolutely
v rigid (zero deflection under oaa). The support loads
o are developed based on an amplified response of the
flexible piping. As long as supports are 'more rigia’
L (nave nigner frequencies) than the piping or the .
by - dominant seismic frequencies, the zero deflectfon
assurption in the analysis does not cause a
signiffcant error in support load calculations . . . .
: {Tne supports are designed taking into account the
s above described support load,) and the flexibilfty of
: 1 . the support is maintafned by limiting support
deflection to 1/16 inch under the design load.*

'y

o= The NSRS report concluded that seismic pipe supports are
" designed to carry loads based on piping analysis that

. /.. assumes the supports are rigid. Furthersore, the
w ' supports are sufficlently designed to prevent them from
breaking loose during a seismic event. The evaluation
- team concurs with the NSRS report. Rigidity/deflection
. requiresents are properly aadressed in tne seisaic pipe
support design criteria.

¢
e s 20 m )

I 24590-15 (09/28/87)
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Issues Findings Corrective Actions

- «

€lesent 220.3 - wBN (Continued)

¢. Pipe support designs are not ¢. Two Ukely conaftions that affect the constructibility of c. HNo corrective action is required.
constructible. support designs are:
h ) l?stallatlon interference with other commodities and ,
7 plant features s
o ) o Incomplete drawings issued-to Construction (the issue
- of Incosplete drawings §s addressea in detail in
= element evaluation 222.3) '
-, It 1s possible that some suppurts could not.be -Installed
i ! guring construction because of {nterference with other
‘ ; commodities. Such interference problems are cosmon -
PR during tnhe course of the design and construction of
v H nuclear power plants. Hodaificatfon of a support design .
3 ' caused by interferences does not indicate a lack of
f' : constructibility in the initfal desiagn.
! 1. d.. Seisalc support. desfgn.criteria.are . . . g, watts Bar sefsmic.sujport design criteria have exdsted - - -d. - No corrective actfon §s vequivess -~~~ - - - -~~~ -
.» +« 7 nonexistent, since August 1975.
. !
,:: , ,
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SUMMARY OF ISSUES, FINDINGS, AND CORRECTIVE ACTIONS
’ FOR SUHCATEGORY 22000

Findings

REVISION NUMBER: 3
Page B-11 of 24

Corrective Actions

Element 220.3 - BFN

a. Seismic pipe support design criteria
are nonex{istent.

(Concern [N-85-886-001)

b. Seisaic pipe supports are too rigid ang
wil) break loose during a sefsmic event
and will fall on other equipment and
damige it. (Concern 00-85-005-008)

24590-14 (09/28/87)

i

BFN

a. Seismic design criteria for engineereq plpe'supports daia

b.

not exist for bFN prior to 1980. Supports were designed
using fndustry standaras. The present BFN criteria
BFN-50-724 (Ref. 16) adequately adaress seisaic pipe
support design criterfa. TVA has not corpleteq its
commitment to issue criteria for box anchors and a pipe
support handbook. .

The fssue that seismic supports are too rigid has been
addressed in NSRS Report 1-86-131-SuN. This reports
states that:

*In seismic analysis of piping systems, supports
(including snubbers) are assuned to be absolutely
rigia (zero deflection under load). Tne support loads
are developed based on an amplified response of the
flexible piping. As long as supports are ‘more rigia’
{have nigher frequencles) than the piping or the
doafnant seisaic frequencies, the zero geflection
assurption in the analysis does not cause a
significant error in support load calculatfons . . . .
{The supports are designea taking fato account the
above described support load,} and the flexibility of
the support s maintafined by limiting support
deflection to 1/16 inch under the design load.*

The NSRS report concluded that sefsmic pipe supports are
designed to carry loads baseda on piping analysis that
assumes the supports are rigja. Furthermore, the
supports are sufficlently designed to preveat them from
breaking loose during a seismic event. The evaluation
team concurs with the NSRS report. Rigldity/deflection
requiresents are properly addressed in tne seismic pipe
support design criterfa.

Because of the absence of deflection/rigidity
requirements in key design criteria (BFN-50~706); seismic
pipe supports may have been designed not “rigia” enough
to validate pipe stress analysis rigigity assumptions.
(Tnis conaftion nas also been {dentified by a SCR BFN CEB
8508 and an HRC finding, Ref, 66.)

BFN

.

In 1ts corrective action plan for CATD
220 03 BFN 01 (TCAB-441, 07/18/87), TVA
comits to §ssue 8FN Box Anchor Design
Criteria and Pipe Support Desiga Handbook
by 08/31/87. The handbook will address
deflection/rigidity and punching shear
requirements.

TVA also coomits (under CAP for CATD
220 03 BFN 01, TCAB-441) to revise
BFN-50-706, *"General Desi?n Criterfa for
the Torus Integrity Long-Term Program,”
to include deflection/rigidity and
punching shear requirements. BFN has
also inftiated the Calculation
Verification Review Program (Ref. 49) to
review plpe support calculations. (This
program documents corrective action for
séveral Condit{ons Adverse to Quality,
CAQs, SCRs; ana PIRS. The program {s
tracked by these documents.) If
required, pipe supports will be .
oodified. Under this review, the pipe
supports (including RCIC H62 unit 3 and
RCIC RS1 unit 2) will be evaluated for
punching 'shear and deflection/riglaity
requirements. Revision of criteria
BFN-50-D706 and fssuance of the Plipe
Support Design Handbook will prevent
recurrence,
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ATTACHMENT 8 REVISION NUMBER: 3
. SUMMARY UF ISSUES, FINDINGS, ANU CORRECTIVE ACYIONS Page B-12 of 24
l FUR SUBCATEGORY 22000
i Issues Fiadings Corrective Actions .
R tlement 220.3 - BFN BFN
! Seismic pipe supports except those under the LITIP will
! be evaluated for deflection/rigidity requirements
i specitied in BFN-50-724 under the IEB 79-02/79-14 program
l (Ref. 6/). Currently LYTIP criteria contain no pipe
l support deflection/rigiaity requirements, BFN CEB nas
1 committed to evaluate LTTIP nlnn support’ ca!cu!at!ea for
* N BFN 50- 124 uaflection/rlqlalty requlrement under its
" internal calculation verification review program. Tnis
: will establish tne validity of the pipe stress analysis
. rigiaity assumptions and accuracy of the pipe support
i loads.
i c. Sefsmic pfpe supports are designed c. Fron the evaluation team's review of calculations for 31 c. TvA will revise the calculation for pipe
: inadequately. (Concern 00-85-005-008) pipe supports from tnis element (Refs. 20 and ZI) and lu support RHR R159 unit 3 to provlde
' fron subcateqory 22100 for element 221.7, supports were analysis for the critical base plates in ¢
found to be adequate for tne specified loads. Although sections A405 and B405 of the drawing and
' the pipe supports were found to be adequate, their to incorporate all applicable assumptions
assocfated calculations were found to be incomplete used to qualify the shear force on the
L and/or contained minor discrepancies (punching shear is anchor bolts (CAP, YCAB-441.for
: not considered for tube-to-tube connections, and CATD 220 03 BFN ufl. |
) baseplate flexibility s not consfdered in the evaluation l
- of--anchor-beltsh.— fhe calculation for support RHR RIbY
' unit’ 3 did not state the basis for-the assumptlon used to
- qualify the snear force on tie anchor bolits, and ¢id not
provide analyses for the critfcal baseplates.
v The evaluation team's findings are consistent with ___ BFN has comnitted to implement corrective
’ findings from varfous NRC veports {Ref. 66), an NSRS action for these fdentified deficiencies
report {Hef. 68), SCHs {Ref. 6Y), -and RIRs {Ref, 69}, - In through its [E8 79-02/79-14 program and
addaftion, tnese aocuments also state there Is a lack of its {nstruction for the calculation
. adequate checking, - verification review program (for LYTiP.).
T T T mem e s T For applicable corrective action, see
Baseplate flexibility and anchorage bolt requirements Construction Subcategory Report 10400.
. will be addressed in Construction Subcateqory
] Report 10800, RY. . s
1]
' _ __ _ o . o o___
L} o rs B L _ o o o o
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Issues

REVISION NUMBER: 3
Page B-13 of 24

Findings Corrective Actions

Element 220.3 ~ BFN (Continued) .

_; d. Pipe support designs are not

a. Two likely conditions tnat affect tne constructibility of
. constructible. (Concern IN-85-886-001)

d. HNo cor .
support designs are: vective action is required

0 Installation interference with otner commodities ana
plant features *

Incomplete drawings issued to Construction (the issue
B of incomplete drawings is addressed in detall in
. subcategory report 25500 for element 222.3.

It is possible that some supports could not be installed

) during constructfon because of interference witn other
commodities. Such interference problems are coamon
during the course of the design and construction of
nuclear power plants. Modification of a support design
caused by interferences does not indicate a lack of
constructibility in the initial design.

L I T

8LN BLN BLN

a. Seismic pipe supports are a. In its corrective action plan (TCAB-638,

a. In the evaluation team's review of calculations for 22

D designed inadequately.

", !

welrnwey,

24590-15 (09/28/87)

pipe supports (Ref. 21), the supports were found to be
adequately designed in accordance with applicable BLM
pipe support design criteria. It was found that BLN
criteria and FSAR specified design loads and allowable
stresses deviated from the ASME Section [11-1974" KF code
(Ref. 51). These deviations were fdentified and
aadressed by KCR BLN CEB8110 (Ref. 70). The final report
for NCR BLK CEBBI10 was transmitted to the HRC for
review. The NRC reviewed and approved the design loads
and allowable stresses {n this final report (Ref. 71).
It was noted that provision for upset primary plus
secondary were inadvertently left off FSAR Table
3.9.3-37. However, these provisions are included in BLN
pipe support criteria, and hence (TVA states that) this
condftion is considered in the pipe support design.

08/06/87) for CATD 220 03 BLN 01, TVA
comnits to revise FSAR Table 3.9.3-37
(Arenament 24) in the annual FSAR update
to include design load and allowable
stress for upset primary plus secondary.,
It is noted that this information was
included on the revision of the table
before Amendment 24.
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Element 220.3 - BLK (Continued)

The documentatfon of the calculatfions for tne sample of TVA-also comnits to retrieve the computer l
s . 22 pipe supports were found to be incomplete and/or output from ITT Grinell for the efght
contained aminor discrepancies. Lack of cosputer subject pipe supports {via procurement
input/output data was a consistent observation. request H-1937). TVA's contract 820732

[ , with ITT Grinell, states that the vendor

| -F {177) win reta.ﬁ a calculation file,

. including computer ‘output five years
after shipment of the final item on the

N ; contract or two years after commercial

.. ’ operation, whichever is later.

(CATD 220 03 BLH 01)

s

?
e

element 205.1,

Y
pre.

. sign deficliency was observed for the weld calculatisn Corrective action for the identified weld
A between {tem 1 and ftem 3 for pipe support con ditfon between {tem ) and item 3 for *
. . 16N-MPHG-0054, The weld design length used im the pipe support 1QH-MPIHG-0054 wili De
2 calculatlon is greater than the actual installed weld provided by Condition Adverse to Quality
. wnich was performed according to normai site practice. Report CAQR-BLF 870098 [RIMS BO5 870612
: T R e e e 318). This CAQR 1nftiates action to =~
B e T {dentify, review, and modify if .
' g necessary, tube steel members with this
. weld condltion.
.- In addition, a procedural deficiency in the’calculation For applicable correctlve actlon see 1
. - for pipe support OSA-MPHG-0U73 was observed due to the . Subcateqory Report 24600. I
- lack of continufty and clarfty of status for the sheets.
o This fs addressed in subcategory 24600 for bellefonte I
l

S yve

PreT

.
~

T ne At
-

G 24590')9/28/87)
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Findings
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Corrective Actions .

Element 220.3 - BLK (Continued)

b. Sefsmic pipe supports are too
rigid and wil) break loose during
a seismic event ana will fall on
other equipment and damage it.

24590-14 (09/28/87)

Design requirements for base plates and anchorage bolts
(base plate flexibility, MUL, and construction

tolerances) were not specifically addressed in this .
report as the requirements are within the scope of and
adaressed by Construction Subcategory Report 10400. .
Punching shear was not considered in the pipe support
calculation for all four plants. This requirement was
generally not included in the design criteria,

b. The fssue that seismic supports are too rigid has-been ' b,

addressed in NSRS Report [-86-131-SQN. Tnis report
states that:

*In seismic analysis of piping systems, supports
{including snubbers) are assumed to be absolutely
rigia (zero deflection under load}. The support loads
are developed based on an amplified response of the
flexible piping. As long as supports are ‘more rigid’
(nave higher frequenclesg than the piping or the
doainant seismic frequencies, the zero deflection
assurption fn the analysis does not cause a
significant error fn support load calculatfons . . . .
[The supports are aesfigned’ taking into account the
above described support 10ad, ) ana the flexibility of
the support is maintainea by limiting support
deflection to 1/16 fnch under the design load.*

For applicable corrective action, see
Construction Subcategory Report lo400.

In the CAP for CATD 220 03 KPS 0}
{TCAB-64), 08/06/87), TVA commits to
include the punching shear requirement in
Civil Design standard DS-C1.6.1 which
covers all plants and applicable desfgn
criterfa. This actfon will prevent
recurrence.

A generic evaluvation, covering all
plants, was performed {in accordance with
TVA aemorandum 01/31/86,

RIMs B4) 860131 018) to review previously
generated calculations for punching
shear. The results {ndicated that in
some areas punching shear was not
considered. CAQRs were written to
address the problem areas.

No corrective action is required.
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Findings

REVISION NUMBER: 3
Page B-16 of 24

Corrective Actions

Elerent 220.3 - BLN (Contiiued)

c. Seisaic pipe support designs c.
are not constructible.

d. Se pport design criteria- d.

A
24590- NGB /28/87)

-

Tne NSRS report concludea that sefsmic pipe supports are
destqned to carry loads based on plping-analysis that’
assumes the supports are rlqla. Furthermore, the
supports are sufficiently gesfgned to prevent thea from
breaking -loose during a selsmlc event. Tne evaluation

team concurs with tna MRS rangrt qu!cst}lﬂef!%ctiﬁﬁ"

requlrements are properly addressed in tne seisafc.pipe

2a 2

uerla.

sud LU BU TSNS (T LpVT e

support design cr

Two likely: conditions tnat affect tne constructibility of. c.
support designs are:

o Installation lntarfprpqro witn other:-commodities ang
plant. features ’

o Incorplete drawings issued to Construction (tne issue
of incompiete drawings is adaressed in-getail in
-subcategory report 25500 for elesent 222.3)

1t {s possible-that some supports could not be installed
during construction because of interference with otner
commodities. -Such Interference problems are comron -
during.tne course of tne design and constructlon of
aucTear power plants.” Madification of

caused by interfereaces does not. indicate a lack of

constructibility n the {nitial design.

BLN selsmlc Support aesiqn criteria ‘nave exlstea slnce d.
192¢

.

No corrective action is required.

)

Ho corrective action is required.
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REVISION NUMBER: 3
Page B-17 of 24 .

Corrective Actions

Elerent 220.3 - BLN (Continued)

e. Peripheral finding - {same as 220.3
issue "b*) BLN field option and
tolerance notes {3GAOUS9 serfes)

*can be misinterpreted.

.e. Tne JGAUUSY series drawings (Ref. 3) were found to
contain reasonable and clear field option and tolerance
notes. Some notes did not have adequately documented
Justification.

BARARRRARARRNANRAN

Element 220.6 -~ Revisions to Hanger Design

NRARARNARARARARANR

SQN SyN
{N/A) (N/A)
WBN wiN

a. watts Bar followed “300-Series® for numbering tne
revisions of pipe support arawings. First revision
made by Watts Bar after taking over the design
responsibility from the contractor (Bergen Paterson or
EDS) are nunbered 901 and so on.

controlled and nave as many as 100
« revisfons.

Ouring the review of approximately 11,300 pipe support

design drawings, from WBN's hanger tracking problem

report (Ref. 26), three supports were observed with 1)
. revisions and five with 10 revisfons and another with 7
- revisfons. HNo plpe support design drawing had anywhere

near a current revision numver approaching a magnitude of

100

7. °

ANl pipe support design drawing revisions were either the

. result of an Engineering Change Notice (ECN), a Field

. Change Reyuest ?FCR). or otnher Justiffable reasons sucn
as changes in design loads or changes in locatfon plan
dimensions.

All revisions reviewed show evidgence that tney were
adequately controlled through microf §1ming.

2459D-14 (09/28/87)

e. TYA has initiated corrective action
through CAQR BLF 870126
(RIMS BOS 870714 303] as part of CAP for
CATD 220 03 BLN 01. UHE comits to
review the 3GA0059 series notes and
provide calculations and/or technical
Justification for those notes which have
no documented technical justificatfon.

SQN
(N/R) .
wBN

a. HNo corrective action 1s required.
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Finaings

REVISION NUMBER: 3
Page B-18 of 24

Corrective Actions

Elenent 220.6 - BF
(/)

BLN

(H/A)

ARNARARANRARRARARAR

Element 220.7

4?4700 ¢ S A S PP LS e T g -

. vamerd o n

.
e — -

. N .
B AsdAsraLsALAALALLS

v s

: ':-'" (H/A)
o MEN
k3 a. The crafts.assune too much

responsibility for originating design.

. : b. Engineering follows up on these
- designs by revising the affected
. design drawing per the as-buflt
condition, without engineering
review and approval.

ol o

BFN
T

S B o
o ()

o . * —_

BFN
(H/A)

- Installation-relatea Technical becisjons

SUN
(W/A)
BN

a. There is no evidence that the crafts or anyone else in

TVA's Construction organfzation has assumed
applicable FCR procedure (Ref.-29).

b. There fs no evidence that Engineering Vimiteq {ts

activity to simply revising the design drawing without
applying the required analysis or review of the support

redesign,

responsibilities beyond those callea for fn the =

BFN
(N/A)

(H/A)

SYN
(H/A)
Wi

a. Ho corrective. action is required.

b. Ho corrective action s required,
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Corrective Actions

-
RARARARARRARRRARAR

Element 220.9

RARARANRARRRARARAAR
SQN

(N/N)

WBN

3. Econory 1s not considered in the sizing

of pipe support frame members during
the design process.

b. The former practice of slick grinding
welds s unnecessary.

24590-14 (09/28/87)

- Over-sizing of Pipe Support Steel ana Slick Grinding of welds

SuN )
(N/A)
WUN

a. To keep tne designs simple, TVA's small pipe standards
(Ref. 72) have, at times, specified using larger
structural mesbersinstead of making unique designs. This
practice nas been found to be economical in that it saves
a great deal of valuable time in design and analysis..

Furtnermore, TVA provides guidelfnes that allow
Construction to make substitutions for structural mempers
shown on design drawings, depending upon tne availability
of material or for any other valid reason. Such a
substitution may result {n a larger member than would pe
required {f a unique calculation were performed for this
particular situatfon. .

"D, Witn regard to the former practice of slick grinding of

welds, a TVA interoffice memorandum {Ref. 30)
acknowledged that tnis practice "has been an area of
confusfon In the past and this practice has not been
required by Engineering, but nas been performed by
Constructfon at WiN because of the misconceptions of
requiresents.”

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

SUN .
(N/A)
WBN

a. No corrective action is required.

b. HNo corrective action is requirea.

BFH
(1/4)
BLN
(1/R)
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Corrective Actions

.

ARKANRRRAARRARRRNR

Elecent 220.10 - Replacement Hangers

ARARRARARASANAAARS

{removed but not replaced).

Element 220.11

ARRAKARRARARRARARR

SQH

‘a. The expansion of structural

_two rigid points gsuch as
concrete surfaces) will cause ,
additional loading on meabers.

.

SQN

u

{n/n}

Wi

a. TVA has a procedure {Quality Control Procedure
ocP-4. ?1-1 Ref. 1?\ that specifias the inspecticn and

2-£3 S NS pPlLL iU

docurentation requirements of the_location and
orientationof pipe supports. Tiis procedure verifies

that the pipe supports are installed within the: limits of
the specified tolerances.
14

The evaluatfon team, selected and examined.ten exarples of
safety-related nlnlnn problems {Ref, 23) uhere support
cnanqes occurred (Includinq deletlons) In al1
Instances, the plpe support changes were justified oy
FCRs/ECHs.

BFH

(H/A) .

8LN

{§/A)

- Temperature Variation Considerations

SN

‘a. The lack of consideration for temperature varfation in

the SQN plpe support design would cause additional

~ loading on members restxaineg petween two riald points. . .

SQN

{n/A)
wBN

a. HNo corrective action is required.

BFN
{(H/A)-
BLN -
(H7RY

SoH

a. In 1ts corrective action plan for CATD

220-11 SQN 01 (TCAB-003, 11/07/86), TVA
will identify 5tgel ;truggurps with .

nnnnnn Ane
- pipe support aesign

g
N Al

R BHS REPAR TLAREY - i&ﬁﬁ?ﬁﬁ’ﬁ?gn
Sapl

qgesign rea&u:c) ot

structur,al .gesian will be moa)flea,\f

7 - Ihe!;’ _

g 4524708

re (the TTxed pomhts)
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Corrective Actions

Element 220.11~ SQN (Cont{nued)

b. The thermal expansion of pipe will
{mpose loads on the pipe supports.

WoN

a. The expansion of structural
rembers restrained between
two rigid points (such as
concrete surfaces) will cause
additional loading on members.

b. The thermal expansion of pipe will
impose Joads on the pipe supports,
-y,

BFN

a. The expansfon of structural
megbers restrained between
two rigid points (such as
concrete surfaces) will cause
additional loadifg on meabers.

&

&

24590-15 {09/28/87)

b. The pipe expansfon imposed loads on pipe-supports are

considered in the SUN pipe support design.

WEN

a. The lack of consideration for temperature varfation in

b.

the watts Bar pipe support design would cause additional
loading on members restrained between two rigid points.

The proposed corrective action plan to Watts Bar problem
{dentification report PIR WBHCEBB536 (Ref. 36) will
adequately address the temperature variation issue for
pipe support design.

Tne pipe expansion {mposed loads on pipe supports are
considered in the Watts Bar pipe support design.

BFN

.

Although the ASME code does not require evaluation of
thermal stress in pipe support structural members, the
evaluation team considers it prudent to evaluate thermal
stress in any support structural mesber that {s attached
at both ends to a concrete surface. However, no members
{pipe support or otherwise) of this nature were found at
BFN, based on evaluations performed by both TVA and the
evaluation team.

- Tne steel structure is overstressed
and this overstressing cannot be
Justified.

b. No corrective action is required.

WEN

a. No additfonal) corrective action is
required beyond the corrective action
plan to PIR WBN CEB 8536. CATD 220 11
wiN 0V §s provided only for ECTG tracking
of the corrective action of
PIR W8N CEB 8536.

b. No corrective action 1s required.

BFN

a. HNo corrective action is requireq.

e
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Corrective Actions

H |

Element 220.11 - BFN_(Conttinued)

b. The tnersral expansion of pipe will
impose loads on the pipe supports.

NOTE: Altnougn the following

fgsua 1¢ not dlrnrf!u valatad tn

SR e v www TesusLy W

the statement of concern. which was

Bondos s s2.aa

urlgmawu dt Natid Ddl’.
the evaluation team considered it
appropriate to address it within

the context of applying tne concern

to Browns: Ferry.

c. A detalled inspection and deslqn
review is rcqu1reu for all pipe
supports subjectea to elevated
temperature effects resulting from
the March 22, 1975 fire at BFN.

a. The expansion of structural
two rigid points (such as  _
concrete surfaces) will cause
adaitiona) loading on membere,

b, The thermal expansion of pipe wiil
lmpose loads on the pipe supports.

.
~ [

67}

-

b. The pipe expansion-imposed loads on.pipe supports are
considered in the BFN plpe support design.

c. Tne criteria {4FH-50-0I03 and BFN-50-D705, Ref. 16) for
evaluatlng structural steel components and piping
subjected to tne 03/22/75 fire are adequate to establish

, wnich structural aesbers (including pipe support framing)
have been damaged because of a high-temperature
environment and were,. therefore, SubJect to replacement.

3. BLN nas committed to evaluate the ewbedments for thermal
expansion -loads. However, ‘to date, this task has not
been coapleted.

p. The pipe supports-are agequateiy designed for the loads
from the piping thermal analysis.

b.

C.

b.

No corrective action s required.

No corrective actfon {s required.

Ho additional corrective actfon is

required beyond the-corrective actfon
plan to PIR BLN CFB #8512 (Raf, §5).

No corrective action is required.
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ATTACHHENT B ) REVISION HUMBER: 3
) SUMMARY OF ISSUES, FINDINGS, AND CORRECTIVE ACTIONS Page B-23 of 24 °
} FOR SUBCATEGORY 22000
D Issues Findings . Corrective Actions
M‘_- 1 ARARARARRANRARANAR
. Element 220.12 ~ Technical Review "
. AARRARRARARARARRAR -
‘_ SQN SN ‘ SUN
i (N/A) . (W/A) (174)
S wBN BN WiN
’ a. Technical review is not performed a. In response to lssue “a,” the evaluation team determined a. HNo corrective action is required.
N after checkers have reviewed pipe the following:
£ support calculations.
4 . o TVA design calculations procedure EN DES-EP 3.03
s (Ref. 46) and Office of Engineering Procedure OEP-10
{Ref. 46) require the section supervisor, by signing .
at tne “submjtted® block of the calculatjon cover .
d sheet, to attest that the calculations are performed
. . and checked by technically qualified persons.

Additional technical review after the checker's review
is not mandated by these procedures.

- —

0 TVA procedures EN DES-EP 3.03 and OEP-10 meet the
requirements for design verification as specified by
zO gfﬂsgo. Appendix B (Ref. 4) and ANSI K45.2.11-1974

Ref. 5}.

In additfon, the TVA (civil engineering branch chief)
had conductea independent technical review (Ref. 48)
of pipe support calculations to verify technical
adequacy and compliance with pertinent controlling

o2 , ey
(-]

~ A
—_—Y
.

. documents/procedures.
. I%' o The evaluation team reviewed 20 randomly selected pipe

. ) support calculations (Ref. 47) fror safety-related .
: * piping systems from both units and deterained that

s they comply with the requirements of procedures EN

. DES-EP 3.03 and OEP-10.
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ATTACHMENT B ) . REVISION KUMBER: 3
~ SUMMARY OF ISSUES, FINUDINGS, AND CORRECTIVE ACTIONS Page B-24 of 24
- FOR SUBCATEGORY 22000
Issues ‘Finaings Corrective Actions
- .
Element 220.12 - BFK <~ BFN BFN
{N/A) (1/A) . - (N/A)
ks BLN BLN BLN
' (W/A) (H/A) (W/A)
. !
o
|« §
: ; .
% ]
: Lo
]
. 1
. t ,
o ; - .
!.
i
o
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SQN 47A050 series. notes, Drawings 47A050-1 through 23A, "Mechanical
. Hanger Drawing General Notes"

47A050-1/R2' through 7

47A050-1A/RO

47A050-2/RO through 6
47A050-2A/R0 and 1

47A050-28/R0

47A050-3/R2 through 6

47A050-4/R5
47A050-5/R
47A050-6/R8
47A050-6A/R1
47A050-68/R0

ATTACHMENT C
REFERENCES

47A050-7/R0O, 1, .3 through 6

47A050-8/R0
47A050-9/R6
47A050-10/R0O
47A050-11/R1
47A050-12/R1
47A050-13/R1

WBN 47A050 series notes, Drawings 47A050-1 through 1V1, "Mechanical

Hanger Drawing General -Notes™

47A050-1/R8

47A050-1A/R6:
47A050-1A1/R5
47A050-18/R9
47A050-181/R2
47A050-182/R3
47A050-183/R3
47A050-184/R2
47A050-1C/R9
47A050-1C1/R3
47A050-1D/R14
47A050-1E/R15
47A050-1F /R10
47A050-1G/R9
47A050-1H/R7
47A050-1H1/R1
47A050-14/R12

47A050-14/R1
47A050-15/R1
47A050-16/R1
47A050-16A/R1
47R050-17/R0:
47A050-18/R0
47R050-19/R0O

47A050-19A/R0

47A050-198/R0
47A050-20/R0
47A050-21 /R0
47A050-22/R0
47A050-23/R0
47A050-23A/R0

47A050-1M4 /R3
47A050-1M5/R3
47A050-1M6/R2
47A050-1M7/R1
47A050-1M8/R1
47A050-1N/R9
47A050-1N1/R1
47A050-1N2/R3
47A050-1P/RS
47A050-1Q/R7
47A050-1Q1./R3
47A050-1Q2/R4
47A050-1Q3/R2
47A050-1Q4/R3

47A050-1Q5/R2.

47A050-1Q6/R1
47A050~1Q7/R3
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47A050-1J1/R2
47A050-1J3/R2
47A050~1K/R10
47A050-1K1/R2
47A050-1K2/R1
47A050-1L/R10
47A050-1L1/R1
47A050-1M/R9

47A050-1M1/R1
47A050-1M3/R3

BLN "3GA0059" series notes:

3GA0059-00~1A/R0O
3GA0059-00-1B/R0
3GA0059~00-1C/RO
3GA0059-00-02/R11
3GA0059-00-03/R6

=

Drawings 3GA0059-00-1 through -41,
Notes for Field Fabmccxtmn and Installation of Pipe Support
Category I Structures"

36A0059-00-01/R15

47A050-1Q8/R3 -
478050-1Q9/R3
#74050-1Q10/RS

-47A050-1R/R5 -

47A050-15/R4
47A050-151/R1:
47A050-152/R1 .
47R050-1U/R6 -
47A050-1U3/R2
47A050-1V/R8
47A050-1V1/R1"

in ¢

3GA0059-00-19/R91
3GA0059-00-20/R8’

. 3GA0059-00-21/R4.

3GA0059-00-22/R2
3GA0059-00-23/R2.
3GA0059-00-24/R2:

, "[BLN] | |

36A0059-00-24A/R3
3GA0059-00-25/R3.
3GA0059-00-25A/R0
3GA0059-00-26/R3’
3GA0059-00-26A/R0
36A0059-00-27/R2
3GA0059-00-28/R4.
36A0059-00~28A/R0
36A0059-00-29/R1
36A0059-00-30/R3"
36A0059-00-30A/R0
3GA0059-00-308/R0

3GA0059-00-04/R12
3GA0059~00-04A/R0
3GA0059~00-048/R0
3GA0059-00-05/R14
3GA0059-00-06/R12
3GA0059-00-06A/R1
3GA0059-00-68/R0
3GA0059-00-07/R9
3GA0059-00-08/R9
3GA0059~00-09/R7
3GA0059-00-10/R9
3GA0059-00~10A/R0O

3GA0059-00-11/R6
3GA0059-00-12/RS
3GA0059-00-13/R7

3GA0059-00~13A/R0
3GA0059-00-14/R12

3GA0059-00-14A/R1
3GA0059-00~15/R9
3GA0059~00-16/R8
3GA0059-00-17/R5

36A0059-00-31/R1’
3GA0059-00-32/R1
3GA0059-00-33/R1

3GA0059-00-34/R2
3GA0059-00-35/R0:
3GA0059-00~36/R0’
3GA0059-00-37/R1
3GA0059-00~38/R2’

3GA0059-00~39/R1 -

3GA0059-00-18/R7 3GA0059-00-40/R0

36A0059-00-41/R1
4, Nuclear Regulatory Commission - Regulations 10 CFRiso, Appendix B

37740-R4 (10/08/87)
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ANST N45.2.11-1974, "Quality Assurance Requirements for the Design of
Nuclear Power Plants"

General Construction Specification G-43, for support and installation of

piping systems in Category 1 structures, Rev. 8, (08/08/85)

SQN Modification and Additions Instruction, M&AI-11. for fabrication,
installation, and documentation of seismic supports and supports attached
to seismic Category 1 structures, Rev. 12, (03/14/86)

NSRS Reports for Concerns in WBN Element 220.1:
NSRS Report [-85-124-WBN, ERT Item IN-85-052-001, "47A050 Drawing Notes,"

- (07/03/85)

NSRS Report I[-85-148-WBN, ERT Item PH-85-006-001, "Fuel Load-47A050
Notes," (08/09/85)

NSRS Report [-85-157-WBN, Employee Concern IN-85-010-002, "Hanger Quality
?ontro} g;AOSO Notes (Evaluations) Did Not Satisfy Inspection Criteria,"
11/22/8

NSRS Report 1-85-234-WBN, ERT Item IN-85-532-006 - "47A050 Notes,"
(08/16/85)

NSRS Report I-85-160-WBN, ERT'Item IN-85-413-001, "47A050 Notes - Fuel
Load," (08/09/85)

NSRS Report [-85-374-WBN, Employee Concern IN-85-445-013, "Drawing Notes
in the 47-A050 Series are Hard to Use," (10/10/85)

NSRS Report I-85-110-WBN, "Employee Concern IN-85-024-001," (07/01/85)
SQN. Pipe support drawings:

1-MSH-165/R4 2-CSH-14/R906
1-MSM-300/R905 1-FPCH-527/R2
1-AFDH-369/R906 1-RCH-136/R4
1-FDH-45/RT 1-SIH-365/R2.
2-VHIH-144/R902 1-CH-78/R2
2-SGBH-70/R1 2-CVCH-614/R904
2-CCH-372/R2 2-CVCH-813/R0

1-CSH-44/R904

37740-R4 (10/08/87)
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10. WBN Pipe Support Drawings:

47A463-2-38/R1 47A400-6-319/R1
47A400-6-85/R0 47A060-70-27/R3
47A060-63-39/R0 477427-8-38/R1
47A435-10-21/R3 47A437-2-22/R1
47A400-6-101/R1 47A400-1-32/R1

11. 10M 1891 (09/23/87) WBN Site Interviews Conducted by Bechtel.
12. Calculations for the selected WBN 47A050 notes: o

Note Number Calculation Rev.  Calculation RIMS Number
50 2 1 1 B41 860616 900
128 0 ' 1 B41 860909 900
132 0 | 1841 851230 904
165 1 1 1841 860707 902
165 3 11841 861002 900
227 0 1 /B4l 860311 916

13. NSRS Report 1-86-131-S(QN, "Se1sm1c Supports ‘Are Not De.1gned Properly
Because They Are Rigid," (10/28/85)\ Lo

14. SON Pipe Support Design Criteria: + « 1+ &+ &+ © © | ; ; "
|

Detailed Design Criteria SQN-DF V-24.1,) "Location' and De5|gn of P1p1ng‘
Supports and Supplemental Steel in Category 1 Structures,” Rev 0, 1 |
(6/23/86) ‘

CEB-SQN-100(CEB-80-75), “Guidelines Ifor Desilgn of Component Supports for 1
TVA Class A through 0," Rev. 3, (01/19/81), Rev. (03/10/75) b

Detailed De$1gn Criteria SQN-DF v-2.14) "Piping SVstem Anchors Instal]ed
in Category I Structures," Rev, o, (06/30/86) ‘

15. WBN Pipe Suppoit Design -Criteria:

WB-DC-40-31.9, "Detailed Des1gn Criteria for Location and Des1gn of |
Piping Supporta and Supplemental Steel 'in Category I Structures,"
(ESB 840411 209], Rev. 0, (08/29/75); Rev. 5, 04/09/84) j

WB-DC-40-31.15, "Detailed Des1qn Criteria for Piping System Anchors j
Installed in Category I Structures," [ECB 841226 502], Rev 0 P
(01/27/77); Rev. 3, (12/14/84)

3774D-R4 (10/08/87)
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WB-DC-40-31.7, "Detailed Design Criteria for Analysis of Category I and
I(L) Piping Systems," [B42 870129 501], Rev. 0, (01/30/76); R7, (01/21/86)

WB-DC-40-31.3, "Detailed Design Criteria for the Assignment of
Responsibility for Analyses, Support, and Fabrication of Piping Systems,"
(ESB 841012 201], Rev. 0, (09/25/75); Rev. 2, (10/04/84)

16. BFN Pipe Support Design Criteria:

BFN-50-D706, "General Design Criteria for the Torus Integrity Long-Term
Program," [ESB 840621 205], Rev. 0, (07/24/80), Rev. 1, (06/20/84)

éFN-50-D707, "Detailed Design Criteria for Analysis of As-Built Piping
"Systems," [B42 850501 501], Rev. O, (08/11/80); Rev. 3, (04/17/75)

BFN-50-D711, "Detailed Design Criteria for Analysis of Torus Attached
Piping (Long-Term Torus Integrity Program)," [B42 850719 502], Rev. O,
(07/27/82); Rev. 2, (07/12/85)

BFN-50~-724, "Detailed Design Criteria for Class 1 Seismic Pipe Support
Design," [BOS5 861002 500], (09/26/86)

Design Criteria BFN-50-754, "Miscellaneéus Steel components for Class I
and II Structures," [B05 861110 503], (11/10/86)

. 17. BLN Pipe Support Design Criteria:

N4-50-0711 [BLN] "General Design Criteria for Detailed Analysis and
Seismic Qualification of Category I and I(L) Piping Systems,"
[842 851112 524], Rev. 0, (08/08/75); Rev. 3, (10/17/85)

N4-50-0717 '[BLN] “General Design Criteria for Design of Safety-Related
Piping Supports and Supplemental Steel," [B42 851112 525], Rev. 0
(06/10/76); Rev. 4, (10/22/85) .

' N4-50-D725 [BLN] "General Design Criteria for Assignment of
Responsibility for Analysis, Support, and Fabrication of Piping Systems,"
(€SB 831115 217], Rev. 0, (01/27/76); Rev. 1, (11/19/83)

N4-50-D730 [BLN] “Detailed Design Criteria for Piping System Anchors
» Installed in Category I Structures," [B42 850501 504], Rev. O,
(04/13/78); Rev. 1, (04/19/85)

. ‘ 3774D-R4 (10/08/87)
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18. SQN Pipe Support' Drawings and Calculations: '~ = -~ -~ « | | |

REPORT NUMBER: |
REVISION ‘NUMBER:
Page C-6 of 18

TVA EMPLOYEE -CONCERNS
SPECIAL PROGRAM

SUPPORT ‘ .. Calce
Sheet No. ‘Mark ‘No. ‘Revi:. ' ' Rev.

2=-H1=315 2-MSH=-31% © 903 - 0
2-H1-348 2-MSH-348 902 0
1-H10-511 1-CCH-470 . 909 0
1-H20-451 1-SIH-437 7 0
1-H3-367 1-AFDH=328 906 0
1-H3-369 1-AFDH-329 906 0
1-H34-100 1-CVCH=-100 901 0
*.2-H36-302' .2=-RCH=~302 905 0
1-H45-130 1-UHIH-130 908 0
2-H47-290 2-SGBH-290. 904 0
2-H50-6 2-FPCH-6 2 0
2-H63-449 2-RHR=449. 904 1
1-H47-262 1=-SGBH=-262 903 0
1-H36-106 1-RCH=106 909 4
2-H21-5 2-CSH-5 -908’ 0

19, WBN Pipe~$dpportlbrawings and=¢a1culations; ‘
Calc. RIMS No. |

Support Rev. Lalc. Rev.

47A437-2-22 1 1 B41 860807 854
47A427-8-38 T 1 841 850827 802
67-1 ERCW:R212 902 2! " WBP 840329 013
‘47A400-6-97 1 T ‘WBP :840510 016
47A400-6-361 0 0 B41 850509 967
'47A400-6-96- 0 ] WBP-.831027 085
63-1S1S-V132. 1 -0 ‘CEB 850228 956
47A465-2-38 1 1 "CEB 850126 833
47A400-1-32 1 -0 B41 850417 953
47A400-6-333 o -0 841 850509 955
1-03A-586 In 0 WBP 841109 006
1-03A-587 1 0 WBP 841109 005
1-62A-328 1 0 - WBP 841114 115
1-63-033 903 1 WBP 841105 062
1-63-320 2 1 WBP- 841108 :005
1-68-131 904 2 WBP 841109 025.
1-70-005 1 0

WBP 841029 403,

Cod AtV R et A e

3774D-R4 (10/08/87)
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Support Rev. Calc. Rev. Calc. RIMS No.
: ) 1-87-068 : 906 3 WBP 840725 019
' 47A400-11-30 2 0 WBP 840202 075
. 1-03A-471 906 2 CEB 850205 920
47A400=-1-1 ) 1 1 CEB 850119 809
] 1=74-11 907 1 WBP 840124 027
N 47A060-3-23 2 1 B41 850927 807
47A060-70-27 3 2 WBP 840417 010
. 1-63-404 904 0 ‘WBP 840110 044
. 2-70-804 a0 0 841 860213 954
! 47A435-10-21 3 3 WBP 841123 001
1-70-867 0 0 WBP 84112{ 002

20. BFN Pipe Support Drawings and Calculations:

Support Drawing Rev.. Calculation Rev. RIMS
Number Number No. ‘Number. No. Number
RHR H4 478451-182 0 BWPC20841 H4 0 BWP 830825 118
RHﬁ“ R93 . 47B8452-67 2 TDPC20106 R93 3 BWP 840425 102
’RHR H343 478452-159 1 TOPC20105 H343 2 BWP 840425 103
‘ RHR - H328 478452-102 0 TOPC20536 H328 1 BWP 831110 110
RHR R159 ‘ gggzggzlgg 3‘ TDPC20466 R159 1 BWP 831215 109
RHR RS8 478452-133 2 TDPC20465 RS58 2 BWP 831220 116
Core Spray H23  478458-91 0 BWPC30100 H23 1 BWP 840404 112
? Core Spray H56  478458-50 1 TDPC20305 H56 2 | BWP 840710 11?
Core Spray R43  478458-150 0 BWPC30109 R43 1 BWP 830919 113
Core Spray H69  478458-433 5 BWPC30400 H69 5 822 860718 108
RCIC H62 u 47A456-304 2 TDPC20558 H62 1 BWP 831108 10?
RCIC R46 478456-106 0 BWPC30363 R46 O BWP 840404 106
RCIC RS1 478456-80 5

TOPC20600 R51 3 822 860117 124

‘ ’ 37740-R4 (10/08/87)
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Support. ‘Drawing Rev, Calculation Rev.. RIMS.
Number Number No. Number No. . Number

HPCI H1698 47A455-3208 -1 TOPC20256 H1698° 11 BFP 850129 108

HPIC. R91 478455-58 1 TDPC20507 R91 1 BWP 840706 101
HPIC H186 47B455-51 1 TDPC20243 HI86 1.  BFP 850129 106
Drywell and S A R

Torus Purge 47A920-52 0 ' 1BWPC20787 R32 ' .0 BWP 830620 112
R32 | | |
Orywell and- 478920-39 2 'TDPC20342-R5 . 2 BWP 831215 107 i
Torus Purge RS  478920-79° 0. | | -G oreRd . & DAES . !
. \ o |
RWCU' R2 47A406-2 2 BWPC30283.R2 2  .BFP-'841005 104/ |
Unit 1 s77406-16 0 D oo0283Re FPIad00 l
RWCU R2 Unit 3  47A406-14 1 = [BWPC30407 R2 ' 1 B822/850802 114 W
'HPCI 'R86 478455-52  5°  TDPC20445 R86. 3 - B22 850701 102 :
ﬂ . ‘ |
21, ‘BLN Pipe Support Drawings and Calculation: o an
Drawing Calculation . Calculation ‘. i

Revision Revision ~ RIMS :

Support Number _Number . __Number _Numbér !
1CA-MPHG-0225 901 - 1 821 850730 228 i
2CA-MPHG-0050 3 0 - B44 860204 452 |
2CF-MPHG-0239 . 4 0 © B44,.860228 464 —_—
2CR-MPHG-0107 SHT 1 0 0 - -B44 860302 453 |
2CR-MPHG-0107 SHT .2 0 0 - B44 851212 478 |
1GN-MPHG-0054 0 .. 0 'B21'850605. 402 i
1KC~-MPHG=0036 SHT 1 902, S L - BLP 850128 266 |
2KC-MPHG-0322 SHT 2 T L bt o . BA4 860306 476 |
"2KC-MPHG-0381- 6 ) ~ B44 860306 474 |
2KC-MPHG=-0391 6 Ll - B44 860324 462 |

1KC-MPHG-0884 0 b ' .B21.870403 200
2ND-MPHG-0549 ) 1 o - B44 860619 480 |
‘ S |
i

3774D-R4  (10/08/87) o
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Drawing Calculation Calculation

Revision Revision RIMS
Support Number Number Number Number
18D-MPHG-0580 SHT 2 901 1 BLP 840914 209
1ND-MPHG-0580 SHT 3 901 0 MEB 820816 922
ONM-MPHG=-0517 904 2 BLP 840829 221
2NS-MPHG-0004 4 0 B44 860507 476
TRK-MPHG~0026 SHT 2 . 3 0 MEB 830308 471
0SA-MPHG-0073 902 1 821 850426 229
1SM-MPHG-0281 6 0 B44 850918 474
1SM-MPHG-0285 901 1 821 860716 242
OWD-MPHG-0040 901 0 MEB 830523 496
TWD=-MPHG=-0420 SHT 1 1 0 844 851214 473

22. SQON Pipé Support Drawings, Revision 0:

2-SGBH-70 (2-H47-70)
2-CCH-374 (2-H10-374)
1-FPCH-527 (1-H50-527)
1-SGBH-72 (2-H47-72)
1-CVCH-813 (2H34-813)

23, hBN Pipe Support Drawings:

. Supoort (Revision 0)

47A060-63-39
47A400-1-21
47A400-6-69
47A400-6-72
47A400-6-85
47A400-6-94
47A400-6-281
47A400-6-308
47A400-6-376
47A400-7-17
47A400-13-1
47A400-13-9
47A400-13-21

3774D-R4  (10/08/87)
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24. Bechtel Study Calculations (J@b No. 16985-026) to supborﬁ e&alua&iohs.

SQN Calculation PD-220-33 Rev. 0 (09/23/87) Supports 2-MSH=-315 !
| 2-MSH-348"
1-AFDH-328
1-CVCH-100
2-RCH~302
1-UHIH-130
2-$GBH-290
2-RHR~449
2-CSH=-5

WBN Calculation PD-220-18 Rev. 0 (08/20/87) Support 47A060-3-23 = = =
’ PD-220-19 Rev. 0 (08/20/87) Support 1-74-11 S
PD-220-20 Rev. 0 (08/20/87) Support 47A060-70-27 = . = |

PD-220-21 Rev.. 0 (08/20/87) Support 1-63-404 = .

PD-220-22 Rev. 0 (08/20/87) Support 47A400-11-30 '

BFN Calculation PD~-220-23 Rev. 0 (08/24/87) Support RHR R159 Unit 3

BLN Calculation PD-220-24 Rev. O (08/24/87) Support OSA-MPHG-0073
PD-220-25 Rev. 0 (08/24/87) Support 2ND-MPHG-0549 & =
PD-220-26 Rev. 0 (08/24/87) Support 2RK-MPHG-0026, Sheet 2
PD-220-27 Rev. 0 (08/24/87) Support 2NS-MPHG-0004 .= = . ‘
PD-220-28 Rev. 0 (08/24/87) Support 2KC-MPHG-0391 .'
PD-220-29 Rev. 0 (08/24/87). Support 2KC-MPHG~-0381
PD-220-30 Rev. 0 (08/24/87) Support 1KC-MPHG-0036, Sheet 1
PD-220-31 Rev. 0 (08/24/87) Support 2CF-MPHG-0054

25. Bechtel Study Calculation (Job No. 169854026) tojSupportiEvﬁluations.
Includes BLN site interview information on welding of two sides of tube
steel. ) ‘ :

Calculation PD-220-32 Rev. .0 (08/24/87) Support 1GN-MPHG-0054

26. WBN Pipe Support Design Manual, Vol. 1 to 4, (05/18/82); Rev. §,
(02/24/86) ‘ L ‘

27. Engineering Procedure EN DES-EP 4.03 for field change requests initiated
by construction [ECB 841203 502], Rev. 11, (11/21/84), Rev. 0, (09/28/73)

Engineering Procedure EN DES-EP 4.35 for Revising Vendor Driwingsg o
[ESS 811207 206], Rev. 1, (12/14/81); Rev. 0, (09/02/80) = -~ [ | | | !

28. Office. of Emgineering/ﬂaﬁts,éar Engineering Project (OE/WBEP) Hanger
Tracking Program Report for Units 1 and 2, (run date 03/06/86) I | |

.
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29. TVA Office of Engineering (0E) Procedures Manual: OEP-11, "Change
Control," (04/26/85)

TVA Office of Construction WBN Quality Control Instruction: QCI-1.13,
"Preparation and Documentation of Field Change Requests," (06/17/80),
Rev. 14 (10/25/85)

TVA Office of Construction WBN Quality Control Procedure: QCP-4.23-8,
"Support Final Inspection," Rev. 0 (07/10/82); Rev. 7 (01/30/85)

, TVA Office of Engineering (OE) WBN Project Procedure: NBEP EP 43.03,
: "Field Change Requests," Rev. 0, (09/27/83)

TVA Division of Engineering Design (EN DES) Engineering. Procedure': EN
DES-EP 4.03, "Field Change Requests Initiated by CONST," Rev. O
(09/28/73); ’Rev. 11 (11/12/84)

30.. TVA IOM from R. W. Cantrell to W. H. Thompson, "Employee Concern Program"
IN-85-316-002," (01/24/86)

31. TVA, Piping Analys1s and Hanger Design Meeting, [C24 851106 600],
(11/06/85)

32. TVA, Quality Control Procedure QCP-4.23-3, Support Location and
0 Orientation, Rev. 5, (08/30/85)
33. WBN Calculation N3-78-5A .
TVA drawing 85 M 47W454-203, R4
TVA drawing 85 M 47W454-203, RS -
TVA drawing 85 M 47B454-360, R2
TVA drawing 85 M 478454-360, R3
TVA ECN 3213, 01/17/83

TVA NCR WBNSWP8252 R1
: TVA NCR WBNSWP4164 R

WBN Calculation N3-61-1R

TVA drawing 85 M 47W462-100, RS

TVA drawing 85 M 47W462-100, R6

TVA drawing 85 M 47B462-102, R1

TVA drawing 85 M 47B8462-102, R2

TVA ECN 3608, 03/25/83

TVA NCR WBNCEB8221, R2, 01/27/87

. 3774D-R4 (10/08/87)
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WBN Calculation N3=-62-5A

TVA drawing 85 47W555-203, R3 -
TVA drawing 85 47W555-203, R4
TVA drawing 85 M 478555-434, RO
TVA drawing 85 M 47B555-434, R]
TVA FCR H-7062, 05/26/82 ‘ o
TVA ECN 3088, 10/22/82 S

WBN Calculation N3-67-6R

TVA drawing 85 M 47W450-241, R]

TVA drawing 85 M 47W450-241, R2
* TVA drawing 85 M 47B450-573, RO

TVA drawing 85 M 478450-573, R1

TVA ECN 2756, 10/14/81 ]

TVA ECN 3049, 01/22/82

TVA: ECN 3217, 01/22/82

WBN Calculation N3-72-2

TVA drawing, 85 M 47W437-200, R6
TVA drawing 85 M 478437-376, RO
TVA drawing 85 M 478437-376, R1
TVA ECN 3482, 08/11/82

WBN Calculation 200-04-01

TVA drawing 85 M 47W464-248, RO
TVA drawing 85 M 47B8464-655, R1
TVA drawing 85 M 478464-621, RO
TVA drawing 85 M 47B464-621, R1
EDS drawing 0600200-04-01, R2
TVA ECN 3792, 08/16/83

WBN Calculation 200-07-04

TVA drawing 85 M 47W400-211, R2
TVA drawing 85 M 478400-384, RO
TVA drawing 85 M 478400-384, R1
TVA drawing 85 M 478400-385, RO
! |
|

TVA drawing 85 M 47B400-385, R1
TVA drawing 85 M 478400-391, RO
TVA drawing 85 M 478400-391, R}
TVA ECN 3371, 08/20/82 ]
TVA ECN 3481, 11/22/82 o
TVA ECN 3621, 01/26/83 ‘ Lo

|
o
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WBN Calculation..200-8-10

TVA drawing 47W406-328, RO
TVA drawing 478406-611, RO
EDS drawing 0600200-08-10, RS
TVA ECN 3474, 06/07/82

WBN Calculation 200-09-05

TVA drawing 85 M 478435-469, R2
TVA drawing 85 M 47B435-469, R3
TVA drawing 85 M 478435-563, R1
TVA drawing 85 M 47W435-217, R9
TVA ECN 3614, 05/14/84

W8N Calculation 200-13-06

TVA drawing 85 M 47W465-203, R3
TVA drawing 85 M 478465-370, R1
TVA drawing 85 M 47B465-370, R2
TVYA ECN 4153, 10/03/83

34, Design Criteria - SQN-DC-V-1.3.3.1, "General Design Criteria for
Additions after November 14, 1979 - Reinforced Concrete, Structural, and
Miscellaneous Steel," [ESB 840918 209] Rev. 4 (09/4/84), Rev. 0,

‘ (08/11/80)

Design Criteria - SQN-DC-V-24.1, "Location and Design of Piping Supports
and Supplemental Steel in Category I Structures," [805 860703 501] Rev. 0
(06/23/86)

Design Criteria CEB 76-5, "Alternate Criteria for Piping Analysis and
Support,” [CEB 830613 026] Rev. 0 (12/15/81); Rev. 3 (06/13/83)

; Nuclear Performance Plan (NPP), Volume II, Revision 1; [L44 860714 800],
‘ (07/14/86)

35. ASME B&PV Code Section III, Division 1, Subsection NF, 1983 edition,
“Components Supports" .

36. Problem Identification Report No. PIR WBNCEB8536, [B41 851112 026],
(10/31/85)

. . 3774D-R4 (10/08/87)
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37.

38.

39.

40.

41,

42,
43.

44,

45,

37740-R4 (10/08/87) ] N

Des1gn Criteria WB-DC-20-1.1, “ngera1 Design Criteria for Additions
after July 23, 1979 - Relnforced Concrete, Structural, and Miscellaneous
Steel," Rev. b, (07/24/85) ‘ v o

ASME B&PV Code Section III, Div1 sion 1, 1971 edition up to and including
summer of 1973 addenda, Subsect1on NF, 1974 edition, entitled "Component
Supports,” [no RIMS number] ‘

Telecon between TVA and Bechtel,‘(03/21/87)g (I0M 784)

Telecon between TVA and Bechtd],‘(03/31/87); (I0M 886)

Telecon between TVA and Bechtel, (04/06/87), (10M 887)

Design Criteria BFN-50-D703, "Evaluating Structural Stee] Component
Subjected to the Environmenta1 Effects of the March 22, 1975 Fire,"
(05/08/75, Rev. 0) [ESS 810617 206], Rev. (08/27/75) ‘ ]

Design Criteria BFN-50-D705, “Evaluat1ng ‘Mechanical P1p1ng, HVAC Oucting,
Conduit, and Piping Ccmponemts Subjected ito the Envwronmenta] Effects of
the March 22, 1975 Fire," (05/08/75) Rev., 0, [ESS 10617 208], Rev. 3,
(12/17/75) j

Design Specification BLNP-DS-1915-2992-00, "BLP Units 1 and 2 ASME
Section III and 831.1 Seismic Support," [53 820732], (04/11/78) "

Engineering Procedure BLEP-06, “"Component Supports - Analysis, Design,
?qgsg;igg?t, Fabrication, and Installat1dn,” [ESB 831019 205], Rev. 3,

BLN List of Drawings Ident1f1ed for PIR BLN CEB8512; (06/05/87) bl

S

Po11cy Memorandum PM-86-11 (CEB), "A11 Nuclear Plants - ‘
Design/Reevaluation of Steel Structures for Normal 0perat1ng Thermal
Loads," [B41 860627 003], (06/27/86) oo

BLN Support Drawings - show1ng structural .member end restra1nts

OKE-~MPHG-0460, R6 .
0NM»MPHG-0531, R3:
OVK-MPHG-0370, R3
1CR-MPHG-0257, R1
1NP-MPHG-1017, R3
1SM-MPHG-0002, R8

‘WBNP FSAR QA Chapter 17 (Paragraph 17.1.3.3 of TVA-TR 75-1A, Rev. 8)

5 .
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46.

47.

48.

49,

50.

51.

EN DES-EP 3.03, "Design Calculations," [ESB 840426 210], Rev. 8,
(04/24/84); Rev. 0, (08/22/74)

Office of Engineering Procedure (OEP) 10, [no RIMS number], Rev. O,
(04/26/85)

Support Calculations:

-

47A450-21-128, R2 1-87-68, R3 47A400-6-333, RO

47A437-3-1, R3 47A400-1-1, R1 1-03A-586, RO
47A437-2-22, R1 47A400-11-30, RO 1-62A-328, RO
47A427-8-38, R1 67-1ERCH-R212, R2 1-63-033, R1
47A400-6-361, RO 1-01A-309, R2 1-68-131, R2
47A400-6-97, R1 1-03A-471, R2 1-63-320, R1 °
72-1CsS-R116, R1 . 63,151S-V132, RO

Documentation Pertaining to WBN Technical Audit:

TVA (WBN) letter to Gilbert, "Design Review for Piping Analysis and Pipe
Supports,” [B41 851121 031], (11/18/85)

Gilbert response to TVA (WBN) letter 85-127, [826 851213 010], (12/11/85)

Impell response to TVA (WBN) letter 85-119, "Analysis and Support Design
Review Responses," (08/26/85)

Impell response to TVA (WBN) letter 85-126, "Analysis and Support Design
Review Responses," (11/18/85)

Letter from R. 0. Hernandez to T. C. Cruise, "Impell's Comments on TVA's
Review of Their Pipe Support Designs," (10/23/85)

Letter from R. 0. Hernandez to R. G. Pratt, "Design Review of Unit 2
Impell Pipe Supports,” (01/26/86)

BFN Proposed Instruction for the Ca1§u1ation Verification Review Program
(no RIMS number], (11/86); Rev. 1, (03/31/87)

TVA memo from W. C. Drotleff (ONE) to Those Listed, "Policy Memorandum
PM86-04 (DNE) - Engineering Judgment," [B20 860424 001], (04/25/86)

American Society of Mechanical Engineering (ASME) Boiler, and Pressure
Vessel Code, Section III - Division 1, "Rules for Construction of Nuclear
Power Plant Components - Subsection NF - Component Supports," 1974
edition through 1976 summer addenda.. )

37740-R4 (10/08/87)
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52.

53.

54,

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

-Determination," [B22 861120 016], (11/20/86)

TVA EMPLOYEE CONCERNS REPORT NUMBER: = 22000 0
|

BLN Final Safety Analysis Report (FSAR) through Amendment 27 Sect1oh
3.9, "Mechanical Systems and Componént%,"‘(OG/?O/SS) 1mc1ud1ng ‘
Tab1e 9.9.3-37

TVA memo from W. R. Brown to J L. McAna]1y; "Transm1tta1 of ECSP ‘Reports’
and Corrective Action Tracking Documents - (CATDs) Watts Bar Nuclear
Plant Subcategory - Construction - Embeds - RO," (Construction
Subcategory Report 10400, RO), [T25 870210 861|, (02/10/87)

Preliminary Copy of WBN Project Procedure WBEP-SEP 86-02, “Un1t 1\Hahgdr |
and Analysis Update Program," (02/09/87)

TVA Civil Design Standard DS-C1.6.1 "General Des1qn Information =

" Structural Steel Design Scope," current r9v1s1on Rev. 1 (06/08/81)

[ESS 810608 227]

Problem Identification Report (PIR) BLN CEB8512, [B41 es1w18 0103, | | |
(11/05/85)

TVA memo from J. C. Standifer (NBN Project Manager) to R. G. Domer

(Acting Director of Engineering Projects Nuclear) “Fmgloyee Concern‘
IN-85-052-001," [no RIMS number], (12/23/85) :

TVA memo from W. C. Drotleff ta. Those Listed, "Policy Memorandum PM86-04
(DNE) - Engineering Judgment,"’ [Bao 860424 0017, (04/25/86)

Nuclear Engineering Procedure NEP-3.1 (former]y OEP 07), "Ca]cuIatlons -
A11 Nuclear Plants," Rev. 0 (07/01/86) I | |

Training records for "Watts Bar Nuclear Plant - Quality Assurance

Training (in the practical application of the 47A050 notes)," (09/19/85)
TVA memo from L. C. M. Roddye, (NBN Principal Engineer Support Design, |
Section 3) to Watts Bar Engineering Project Files, "Watts Bar Nuclear ‘
Plant - SCR WBN CEB 8569 - Additional Justificatlon for Non Genér1t bl

TVA memo from G. Wadewitz (WBN ProJett Manager) to W. T. Cott]e (WBN '
Acting Site Director), "Watts Bar Nu¢lear PlantoRequest for
Investigation/Evaluation (for concern IN-8S %32*005);" RFT' WBN- -288, [no'
RIMS number], (12/19/85)

FCR 1-2394, [B26 850927 019], (08/05/85)

Pipe Support Drawing, Rev. 1, and Ca1cu1at10m, Rev. 1, fori4fA465-3-52,
[B41 850711 811], (calculation date 08/10/85) o

3774D-R4 (10/08/87)
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65.

66.

67.

68.

69.

70.

7].

American Institute of Steel Construction (AISC), Manual of Steel

Construction 7th edition (1973) and 8th edition (1980)

Letter from D. M. Verrelli (NRC) to H. G. Parris (TVA) "Reports Nos.
50-259/85-21, 50-260/85-21, and 50-296/85-21," [A02 850502 003],
(04/26/85)

EN DES SEP 81-02, “Special Engineering Procedure, Implementation of NRC
OIE Bulletin 79-14 for [BFN]," [CEB 811221 014], (12/21/81)

BFEP-PI 85-01, "Implementation of NRC-OIE Bulletins 79-02/79-14," [822
870129 301], (01/06/86); Rev. 1, (01/28/87)

BFEP-PI 86-05, "NRC-OIE Bulletin 79-02/79-14 Program Document for‘Browns
Ferry Nuclear Plant," [B22 860805 011], (07/29/86)

NSRS Report [-84-33-8BFN, “Investigation of Browns Ferry Nuclear Plant
Piping and Support Design," {001 850607 0511, (06/07/85)

BFN Significant Condition Reports (SCR):

SCR No. . RIMS Date
SCR BFN CEB 8511 B41 850905 027 08/29/85
SCR BFN CEB 8512 841 860905 021 08/29/85
SCR BFN CEB 8607 RO B41 860218 006 02/10/86
SCR BFN CEB 8609 RO 841 860213 006 02/10/86
SCR BFN CEB 8610 RO 841 860218 008 02/18/86
SCR BFN CEB 8612 RO B41 860221 015 02/21/86
SCR BFN CEB 8619 841 860408 006 03/31/86
SCR BFN CEB 8621 RO 841 860421 007 04/26/86

BFN Problem Identification Reports (PIRs):

PIR No. RIMS Date
PIR BFN CEB 8713 RO B22 870306 037 03/06/87
PIR 8FN CEB 8716 RO 822 870317 010 03/16/87

TVA memo from R. 0. Barnett to R. M. Hodges, "Bellefonte Nuclear Plant -
Allowable Stresses for Pipe Support Design -~ NCR BLNCEB8110, Rev. 2,"
(CEB 830701 014], (07/01/83)

TVA letter from L. M. Mills (TVA Manager, Nuclear Licensing) to J. P.
0'Reilly (NRC Regional Administrator), “Bellefonte Nuclear Plants Units 1
and 2 - Allowable Stresses for Pipe Support Design - BLRD-50-43/81-77,
BLRF-50-439/81-76-Final Report," [A27 821216 005], (12/16/82)

3
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NRC 1etter trom D. M. Verre|11 (NRC Chief, Reactor PrOJects Brdnch 1
Division. of Reactor Projects), toc H. G. Parr1s (TVA Manager‘of Power and -
Engineering), "Report Nos. 50~ 438/84 26 and 50«439/84-;6 . b
[L44 850125 314], (01/23/85) *

72. WBN Typical Small Pipe Standard DraW1ngs‘47A053 62 47A053 62A ‘through !
62E, 47A053-63, and 47A053-63A = o

37740-R4 (10/08/87) 3 b
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