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EXECUTIVE SUMMARY

This subcategory report summarizes and evaluates the results of the ECSP
element evaluations prepared under Engineering Subcategory 22800, Unistrut
Support Design. This subcategory addresses employee concerns about the
adequacy of supports made of Unistrut members. Unistrut members are
cold-formed steel channels that are used as structural elements in component
supports. Generally, the employee concerns portray Unistrut to be inherently
inadequate for use in Category I applications and that items attached to
Unistrut might fall off and damage other items.

The evaluation team found no inherent reason to avoid the use of Unistrut in
Category I applications. In fact, this application of Unistrut is commonly
used throughout the nuclear industry. However, the evaluation team found that
certain deficiencies exist in the calculations intended to document the
acceptability of Unistrut, as used in the four TVA nuclear plants: Sequoyah,
Watts Bar, Browns Ferry, and Bellefonte.

A total of 31 findings were made in this subcategory. Thirteen required no
corrective action. Of the remaining 18, one resulted from a concern raised by
a TVA employee and 17 resulted from peripheral findings uncovered during the
ECTG review. To resolve the negative findings, Unistrut clamp testing,
document and calculation. revisions, walkdowns, and broad reevaluation programs
all are necessary. .

TVA has addressed the 18 negative findings in corrective action plans.

Because some of the corrective actions apply to more than one plant, only
seven types of corrective actions are required to resolve these findings. The
evaluation team reviewed all.of the corrective action plans and found them
adequate and sufficient to resolve the findings.

The principal causes of the validated issues were a lack of direction from
Civil Engineering Branch (CEB) first- and second-line supervision and a lack
of Engineering's attention to detail. This lack resulted in inadequate
development of design bases, incomplete implementation of design criteria, and
the introduction of errors into design calculations.

The ECTG review of TVA's corrective action closure documents found that the
problems in CEB first- and second-line supervision persist in the general
areas of completeness and compliance.

Although many of the issues addressed in this subcategory were found by the
ECTG to be valid, evaluations that have been performed since the concerns were
registered indicate that, in general, the existing Unistrut supports are
adequate. The corrective actions are expected to result in many documentation
changes and possibly minor hardware changes to existing Unistrut supports.

26720-R15 (11/18/87)

PN Py P




------

SPECIAL PROGRAM REVISION -NUMBER ¢
‘ Page ES-2 of 2

Beyond the specific issues related to design adequacy of Un1strut supports,
the negative findings are indicative of broader deficiencies in Engineering' s
attention to details. The design of nuclear power: plants requires the |
consideration of many items not genera]ly considered in nonnuclear
appl1cat1ons. Accord1nq1y, there is a need for first- and second-line
engineering supervision to be better trained fin 'the special requirements of
nuclear power plant design. L

TVA has developed the corporate and p]ant-qpet1f1c nuclear’ performance plans |
(NPPs) (Ref. 8). These plans 1dent1fy dorrective actions to remedy ex1st1ng ‘
problems and to improve TVA's nuc]ear program.

The: findings of thls subcategory are combined with those of other subcategory
reports and reassessed in the Engineering category report. The necessary L
corrective act1on trackIng documents were issued by the evaluation team | | |
concurrent]y with the issue of the Eng1neer1ng Catégory report, in which the
broader issues were assessed. ‘
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Preface
This subcategory report is one of a series of reports prepared for the
Employee Concerns Special Program (ECSP) of the Tennessee Valley Authority
(TVA). The ECSP and the organization which carried out the program, the
Employee Concerns Task Group (ECIG), were established by IVA's Manager of
Nuclear Power to evaluate and report on those Office of Nuclear Power (ONP)
employee concerns filed before February 1, 1986. Concerns filed after that
date are handled by the ongoing ONP Employee Concerns Program (ECP).

The ECSP addressed over 5800 employee concerns. Each of the concerns was a
‘formal, written description of a circumstance or circumstances that an
employee thought was unsafe, unjust, inefficient, or inappropriate. The
mission of the Employee Concerns Special Program was to thoroughly
investigate all issues 'presented in the concerns and to report the results
of those investigations in a form accessible to ONP employees, the NRC, and
the general public. The results of these investigations are communicated
by four levels of ECSP reports: element, subcategory, category, and final.
Element reports, the lowest reporting level, will be published only for )
those concerns directly affecting the restart of Sequoyah Nuclear Plant's
. reactor unit 2. An element consists of one or more closely related
issues. An issue is a potential ‘problem identified by ECTG during the
evaluation process as having been raised in one or more concerns. For
efficient handling, what appeared to be similar concerns were grouped into
elements early in the program, but issue definitions emerged from the )
evaluation process itself. Consequently, some elements did include only
one issue, but often the ECIG evaluation found more than one issue per
element.

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

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

Additionally, at the end of each subcategory report will be a Subcategory

Summary Table that includes the concern numbers; identifies other

subcategories that share a concern; designates nuclear safety-related,

safety significant, or non-safety related concerns; designates generic

applicability; and briefly states each concern. . .

of the two will enable the reader to find the report section or sections in

‘ Either the Subcategory Summary Table or another attachment or a combination
which- the issue raised by the concern is evaluated.
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The subcategories are themselves}summarize¢ in a series of §iéht category
reports. Each category report reviews the major: findings and ‘collective
significance of the subcategory reports in ione of the: following areas:
* management and personnel telations o ‘
* industrial safety
* construction
* material control
* operations R
° quality assur&nce/quality cbntroI
* welding ‘
* engindering
A separate report on émployee concerns dealing with specifxc contentions of:

1nt1m1dation. harassment, and wrongdoing will be released by the IVA Office
of the Inspector General. ‘ P L

Just as the subcategory reports integrate the information cbllected‘at the

element level, the. category reports integrate: the information assembled in
all the subcategory raports within the category,’ address;ng partxcularly

“the underlying causes of those problems that fun across more than one

subcategory.

A final report will integrate and assess the information collected: by all
of the lower level reports prepared for thd EcSP; 1ncluding the Inspector
General's report. ‘

For more detail on the methods by whi¢h ECTG émployee concerns were
evaluated and reported, consult the Tennessee!Valley Authority Employee
Concerns Task Group Program Manual. The Manual spells out the progran's
objectives, scope, - organiz&tion, and responsibxlities. It also specifies
the procedures that were followed in thel investigation, reporcing. and
closeout of the issues raised by employee concerns:
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ECSP GLOSSARY OF REPORT TERMS*

classification of evaluated issues the evaluation of an issue leads to one of

the following determinations:

Class A: Issue cannot be verified as factual

Class B: 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 action
for the problem was 1n1tzated before the evaluation of the issue
| was undertaken

Class D: 1Issue is factual and presents a problem for which corrective
action has been, or is being, taken as a result of an evaluation

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

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

concern (see "employee concern")

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

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

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

emplovee concern a formal, written description of a circumstance or
circumstances that an employee thinks unsafe, unjust, inefficient or
inappropriate; usually documented on & K-form or a form equivalent to the

K-fom.
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evaluator(s) the individual(s) assxgned 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 require corrective
action. ‘ o

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

K-form (see "employee concern)
requirement a standard of performance, behavior, or quality on which an
A evaluation judgment or decision may be based. N

»

root cause the underlying reason for a problem.

*Ternms essentia1 to the program but which require detailed defid1tion have been | .
defined in the ECTG Procedure Manual (e.g., generic, specific, nuclear
safety-related, unreviewed ﬂafety-signlficant question). o
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Acronyms
Al Adnministrative Instruction
-AISC American Institute of Steel Construction
ALARA As Low As Reasonably Achievable
ANS American Nuclear Society
ANSI American National Standards Institute
ASME American Society of Mechanical Engineers
ASTH American Society for Testing and Materials
AWS American Welding Society
BFN Browns Ferry Nuclear Plant
BLN Bellefonte Nuclear Plant
‘ CAQ Condition Adverse to Quality
CAR Corrective Action Report
CATD Corrective Action Tracking Document
CCTS Corporate Commitment Tracking System
CEG-H ‘Category Evaluation Group ‘Head
CFR Code of Federal Regulations
CcI Concerned Individual
CHIR Certified Material Test Report
cocC ' Certificate of Eonformance/Compliance
DCR Desigh Change Request ’

DNC_ Division of Nuclear Construction (see also NU CON)

v .
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R

DNE
DNQA

DNT

‘DOE

DPO
DR

ECN
ECP
ECP-SR
ECSP
ECTG
EEOC
EQ
EHRT
EN DES
ERT
FCR
FSAR
FY
GET

'HCI

HVAC
II
INPO
IRN

Division of Nuclear Ebéineérih53 L 3 3 P
Division of Nuclear Quality Assurance.

Division of Nuclear Training

Department of Energy

Division Personnel Offiderl

Discrepancy Report or Deviﬁtibn1Report o % % P

Engineering CHamge'Noticb

* Employee Concerns Program

Employee Concerns Program-S$ite Representative.
Employe&~Concerms~Spe§ia1 Pro$:dm ool e |
Employee Concerns mask Group

Equal Employment Oppo?tunity Commission | = % % ol
Environmental Qualification

Emergency Medical Response. Team !

Engincering Design

Employee Response Iea@ or Emergency Résponse Iea@ 3 oo
Field Change Request

Final Safety Analysis Report '

Figscal Year

General Employee Ttaihing

Hazard Control Instru@tlon‘

Heating, Ventilating.}Air Conditioning

Installation Imstruction | | | [ 1 &

Institute of Nuclear l?ow‘;t‘Opégatidns1

Inspection Rejection Notice | | !
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L/R Labor Relations Staff
M&AI Hodificaéions and Additions Instruction
'MI Meintenance Instruction
MSPB Merit Systems Protection Board
NT Magnetic Particle Testing
NCR Nonconforming. Condition Rep;rt
ﬁDE Nondestructive Examination
NPP Nuclear Performance Plan
NPS ‘NMon-plant Specific or Nuclear Procedures System
NQAM Nucleaer Quality Assurance Manual
NRC Nuclear Regulatory Commission
. NSB Nuclear Services Branch -
" NSRS Nuclear Safety Review Staff

NU CON Division of Nuclear Construction (obsolete abbreviation, see DNC)

-NUMARC Nuclear Utility Management and Resources Committee

OSHA Occupational Safety and Health Administration (or Act)
ONP Office of Nuclear Power
owcPp ‘Office of Workers Compensation Program '
PHR Personal History Record .
PT Liquid Penetrant Testing '
QA Quality Assurance
. ‘QkP' Quality Assurance Procedures L.
qQC Quality Control
QCI Quality Control Instruction

. . . b
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QCP Quality Control Procedﬁre‘ o

QIC Quality Technology Company

RIF Reduction in Force

RT Radiographic Testing

SQN Sequoyah Nuclear Plant

SI Surveillance Instructiﬁn :
sop Standard Operating Proﬁedure ‘ :
SRP Senior Review Panel

SWEC Stone and Waebster Engiheerimg.Covpotatiom

TAS Technical Assistance Staff

T&L Trades and Labor |

VA Tennessee Valley Autho?ity |

TVILC ‘Tennessee Valley Trade# and: Labor Council

uT Ultrasonic Testing ‘

VT 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 22800, Unistrut
Support Design.

The concerns in this subcategory deal with presumed deficiencies or
inadequacies in the design of component supports (e.g., instrument tubing
supports, conduit supports, pipe supports) made of Unistrut members. Unistrut
members are cold-formed steel channels that are used as structural elements
(e.g., beams and columns) in component supports. In general, the concerns
address the adequacy of using Unistrut as load-carrying elements, the adequacy
of clamps used to attach components to Unistrut members, and the adequacy of
the design calculations made to document that acceptable safety margins exist
for Unistrut supports.

Ten employee concerns, listed in Attachment A, provide the basis for the

element evaluations. The plant location where each concern was originally

identified and the applicability of the concern to other TVA nuclear plants
are also identified. .

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

0 Section 2 -- summarizes, By element, the issues stated or implied in
the ‘employee concerns -

o  Section 3 -- addresses-the determination of generic applicability,
cites documents reviewed, and outlines the process followed for the
element and subcategory evaluations

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; and provides corrective action
status

0 Section 6 -- identifies causes of the negative findings

0 Section 7 -- assesses the significance of the negativé findings

26720-R19 (11/18/87) "
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o . Attachment A -- lists, by e]ement ‘each emp]oyee concern evaluated
in the subcategory. The concern numbér 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 app11cable are noted;

and the concern is quoted as received by TVA, and is character1zed
as safety related, not safety related, or safety s1gn1f1rant

, o Attachment B -- contains a summary of ' the eélement-level
evaluations. Each issue is listed, by element number and plant,
opposite its corresponding f1nd1ngs and corrective act1ons. The
reader may trace a concern from Attachment A to an issue in
Attachment B by using the element number and appl1cab1e 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 o
appears in Attachment B in parenthese$ at the end of the corrective |
action description. Co

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 )

o] Attachment C ~-- lists the references cited in the text

2.  SUMMARY OF ISSUES i S '.

The ten employee concerns listed in Attachmeht A for each element and plant
have been exam1med, and the potential prob\ems they raised: have been
jdentified in Attachment B as 31 separate issues.

Fourteen of the 31 issues were |dent1f1ed from the tenxor1g1nal employee
concerns. The other 17 issues in this subcategory were peripheral: findings
identified by the ECTG during the review process. Three peripheral find1nqs
were identified for WBN, two for SQN, six for BFN, and six for BLN, ‘

A summary of the issues evaluated under‘thhs\suhcategory is g1ven below.

228.0, Un1strut Support De$1gn

0 Unistrut material may be unacaeptaU]e for use' in’ se1sm1c Category I
supports. ‘ ‘

o} Because Unistrut may fa11 ‘components {attached to the UnistruU may !
fail or become missiles that could damage other atems.

2672D-R19 (11/18/87)
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0 ?nistrut may not be capable of supporting pipes subject to thermal
oads.

0 Unistrut clamps conta{ningu3/8-inch-diameter bolts may be inadequate
for supporting 6-inch-diameter piping.

0 Unistrut may be unacceptable for use in Category I applications
because unique material traceability is not maintained.

0 Instrument tubing may not be able to function properly because the
tubing supports attached to Unistrut are not guide-type supports.

0 Instructions for the use of Unistrut are not provided on the design
drawings. .

0 Inspection of Unistrut supports may be inadequate because some of
the installation criteria are too strict.

A more detailed description of each issue is provided in Attachment B. This

attachment also lists findings and. corrective actions, which are discussed in
Sections 4 and 5 of this report.

As the following sections show, portions of the above-summarized issues were

found to be valid and require corrective action. .

3. GENERIC APPLICABILITY/EVALUATION PROCESS

This subcategory report is based on the information contained in the
applicable element evaluations that address the specific employee concerns
related to the issues broadly defined in Section 2. The evaluation process is
described in the following subsections. )

3.1 Generic Apb]icabi]ity Review

As part of the evaluation process, the employee concerns, which originated for
specific TVA nuclear plant sites, were evaluated for their generic
applicability to other TVA nuclear plant sites. Applicability was determined
with consideration of the concerns' plant-uniqueness and their effect on
safety-related structures, systems, and components. The employee concerns
were categorized by their impact on safety per ECTG determination criteria as
;d??tified in Attachment A. The generic applicability review was done as
ollows. .

26720-R19 (11/18/87)
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Employee Concern WI-85-100-024 (Attachment A) questioned the use of Unistrut
in seismic ‘Category I supports at WBN., Also, "it raised the concern that such
use may compromise the ability of safety~related equipment (supported off
Unistrut or adjacent to Unistrut) to perform its intended function. Because
this concern was of a generic nature without plant-specific detau]s, similar
concerns were generated.by the employee concern program for SQN, BFN, :and. BLN
(Concerns XX-85-122-033, XX-85-122-034, and XX-85-122-035 in Attachment A).
Employee Concerns IN- 85-244 001, IN- 85-845 002, and IN-85-283-002
(Attachment A) questioned the use of Unistrut 1n certain specified.
applications at WBN. ECTG evaluation of these three concerns at WBN did not
reveal any valid safety-related findings, and, therefore, none of these .
concerns were assessed at SQN, BFN, and BLN. Employee Concerns IN-85-947-001,
IN-86-164-001, and IN-86-299-002 (Attachment A) questioned the use of Unmstrut
in.some specific, isolated app11cat1ons at WBN and, therpfore, were evaluated
only for WBN.

Furthermore the ECTG noted that the concerns contained in WI-85-100~024, which
were assessed for all four nuclear plants, envelope all of the other concerns
listed in Attachment A. As a result, resolution of negative findings
generated from Concern WI-85-100- 024 and similar concerns generated by the
employee concerns program will resclve the issues raised in a]] othmr concerns
contained in th1s subcategory for al] four plants. |

3.2 Element Evaluation

This subsection describes the steps which constituted the evaluatron process
A listing of the documents used in the evaluation process is g1ven in
Attachment C.

a. Defined issues for each df thel employee congerns.

b. Reviewed TVA criteria documents ne]ateﬂ to nhe lssues to develop an
understanding of the design basis.

¢c. Reviewed applicable FSAR‘sectiOns‘to understand desfgn3commitments.

d. Reviewed design criteria and design 'reports for se1sm1c Category I
supports. ‘ Lo

e. Reviewed typical calculat1ons and\des1qn draw1ngs for .uppbrts using
Unistrut. ‘

f. Reviewed the test results and calculations that estab11sh9d Unistrut
clamp allowable loads. = | | | | 1 &

-2672D-R19 (11/18/87)
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g. Reviewed nonconformance reports (NCRs) regarding design and
installation of supports using Unistrut.

h. Reviewed two NRC letters from Youngblood to White regarding employee
concerns and NRC investigative interview. (References C.1.f, C.1l.g,
c.z.g’ c.2.h’ c.3od’ c-3¢e’ C.4.d, and c.40eo) .

j. For WBN, reviewed Nuclear Safety Review Staff (NSRS) Investigative
Report 1-85-478-WBN, regarding traceability requirements for
Unistrut material.

j. For SQN, reviewed TVA Report I-85-979-SQN, "Unistrut acceptability
for use on seismic Category I support.”

k. For BFN, performed a walkdown of selected areas of the Reactor
Building to determine the uses of Unistrut material.

1. For BLN, performed a plant walkdown to determine the uses of
Unistrut material.

3.3 Subcategory Evaluation

This subsection describes the subcategory evaluation process that was used to
evaluate the elements under this subcategory.

. . a. Using the results from steps a through 1 above, evaluated the issues
- at the subcategory level and determined the findings described in
Section 4.0.

b. Tabulated issues, findings, and corrective actions in a
plant-by-plant arrangement (see Attachment B).

¢. Prepared other tables, as needed, to permit comparison and
identification of common and unique issues, findings, and corrective
actions among the four plants.

d. Classified the findings and corrective actions using the ECSP
definitions.

e. On the basis of ECSP guidelines, analyzed causes and established the
collective significance of the findings.

26720-R19° (11/18/87)
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f. Evaluated defined corrective actions to determine if additional |
actions are required as a result of the causes found 1n step -e. |

4,  FINDINGS

. The 31 findings for this subcategory are contained in Attachment B. They are:
summarized as follows:

228. 0 Unistrut Support Des1gn - In overview, this e]ement addresses the

concern that Unistrut channels are unacceptable for use as structural !

members in Category I -.component supports. This element is also concerned

with the adequacy of the hardware used to attach components to Unistrut

members. The evaluation team found no validity to the concern that

Unistrut is an unacceptable material; when properly supported with |
testing and design calculations,. Un1strut and .its attachment hardware are . .

acceptable. “In general, TVA performed the required testing and
calculations to support its usage of Unistrut. However, in this! reV1ew
errors, omissions, and discrepancies were found in both the test: results‘
and the design calculations. The specific findings that led to the ‘
aforementioned conclusions are given below.

Regarding the use of Unistrut at WBN, the evaluation team concqued that:
Unistrut type materials are cceptdb]e for use in supporting seismic

Category I items when they are properly designed to ensure that design loads
are within the allowable design limits and when they are properly installed to
ensure that they can develop their design allowable loads. ' The specific! ! |
documents reviewed are listed in Attachment C. A review of WBN design ‘
confirmed that the above requ1rements are fulfilled with the fo]low1nq
exceptions: .

o Discrépancy in design load for pipe support 47A450-8-12 existsi | |
between the design draw1ng and the corresponding de$1gn calculation.

0 Discrepancy exists betweén TVA Singleton Lab (Referencp C.1Ji.) and\ 3
Unistrut Corp. test data for Unistrut p1pe clamps P’SSB-ZO to i A
P2558-50. (Reference C.1.d.) ' | | L

o Discrepancy in allowable clamp loads exists‘between;TVA calculations
"Unistrut Pipe Strap Load Ratings," Rev. 2, and “EvaluationiofSNCR |
WBN SWP 8237," Rev. 1.

o} TVA calculation “Support Loads for Boric Acid Evaporator Skid,"
Rev. 0, does not evaluate the adequacy of Unistrut channels: used for |
the double cantilever (L-shaped) typ1ca1 condu1t support detail ‘
. shown in Drawing 47A056-668. | | o

26720-R19 (11/18/87) ] o




e

TVA EMPLOYEE CONCERNS REPORT NUMBER: 22800
SPECIAL PROGRAM REVISION NUMBER: 3
Page 9 of 23

At SQN, the evaluation team concluded that Unistrut type materials are
acceptable for use in supporting Category I components provided they are
properly designed to ensure that stresses in the channel sections,
section-to-section connections, and accessories are within allowable design
limits. A review of SQN design confirmed that these requirements are
fulfilled with the following exceptions:

0 Discrepancy exists between TVA Singleton Lab (Reference C.2.1.) and
Unistrut Corp. test data on Unistrut pipe strap P2558-20 to
P2558-40. (Reference C.2.c.)

o} Calculation of double cantilevered conduit hanger was unavailable.

At BFN, the evaluation team concluded that Unistrut type materials are
acceptable for use in supporting seismic Category I items when they are
properly designed to ensure that design loads are within the allowable design
limits and when they are properly installed to ensure that they can develop
their design allowable loads. A review of BFN design confirmed that these
requirements are fulfilled with the following exceptions:

0 Discrepancy exists between TVA Singleton Lab (Reference C.3.g.) and
Unistrut Corp. test data for Unistrut pipe clamps P2558-20 to
P2558-50. ° (Reference C.3.c.)

0. There should be a written requirement to use an interaction equation |

for design of Unistrut pipe clamps subjected to simultaneous loads
in more than one direction. TVA did not specify this requirement,
although it is a standard engineering practice for this type of
application.

0 Reevaluation programs for seismic Category I small bore piping,
tubing, and conduit and their supports must be completed for all BFN
units in order to verify the adequacy of Unistrut material used for
these supports. These reevaluation programs require upgrading the
calculations to current design practices and will include
computations not previously performed because BFN was designed
before many of the current practices were introduced.

26720-R19 (11/18/87)
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. At BLN, the evaluation team conuluded that Unistrut type materwals are -~
acceptab]e for use in supporting seismic Category I items when they are

properly designed to ensure that design loads are within the allowable design

Timits and when they are properly installed to ensure that they can develop

their design allowable loads. Review of BLN design confirmed that these |

requirements are fulfilled with the following exceptions: ;

0 No written justification-existed for the relatively high damping
ratios used to calculate allowable instrument tubing support loads.

0 A d1srrepancy existed between the design drawings and | th@ associated
engineering ‘reports govern1ng the al]ﬁwable 1nstrument tubing '
spans.

o A discrepancy existed betwéen‘thé design criteria and‘FSAR for the
damping ratio to be used for conduit and conduit support design. '

o] DNE calculations for the maximum allowable conduit spans for the
Auxiliary, Control, and D1ese1 GEnerator BU11d1ngs were o
unconservative. S

0 DNE calculations did not evaluate the aquuacy of a]lowable‘ Lo
*alternate Unistrut channel members. o I

0 A discrepancy existed in the mNE\calculat1on of typ1cal condu1t
support for the -assumed conduﬁt span. .

A summary of the classified f1nd1ngs is provided in Table 1. ‘Class Aland B |
findings indicate that there is no problem and that corrective action is not
required. Class C, D, and E f1nd1ngs require corrective actions. The Co
corrective action classification is identified in the table by the numeral |
combined with the finding classxf1cat1on.

A summary of findings by c]ass111cat1on is given in Table 2. Table 2

identifies one finding for each issue evaluated. Of the 31 f1nd1nqs I
identified in Table 1, 13 required no corrective action. Of the remaining 18!
findings requiring correct1ve action, one resulted from an or1q1na1 issue and! '
17 resulted from peripheral findings (1¢suPs) uncovered during the ECTG | | | |
evaluation. From Table 2, it can be seen that, 'at Watts Bar, where most of | ‘
the issues originated, four cut of a total\of\ll issues ‘were found to be valid
and require corrective action. Finally, Table 2 shows that there werP 17 P
peripheral findings that required corre¢t1Ve action. ‘

5. CORRECTIVE ACTIONS

Table 2 identifies 18 findings that requ1re corrective action. Because some !
of the corrective actions apply to more than one plant, only seven different |
corrective action descriptions (categorles) are requ1red tn remedy the 18
negative findings. 1

26720-R19 (11/18/87) e
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5.1 Detailed Corrective Actions

The detailed corrective actions are described in Attachment B. A condensation
of this information, with the applicable plant(s) identified in parentheses,

follows:

228.0, Unistrut Support .Design

o

Reevaluate Unistrut pipe/conduit clamp allowable loads. If
necessary, retest the clamps and evaluate the effect of the revised
allowable loads on conduit support designs (SQN, WBN, BFN).

Evaluate the adequacy of the double cantilever conduit supports. If
required, perform plant walkdowns to identify as-built locations
where the supports were .used. Revise the drawings to restrict
further use of this detail (SQN, WBN).

Revise design support calculations to include correct allowable
clamp loads, correct bolt ultimate shear strengths, correct conduit
spans, and to address all allowed Unistrut member sizes (WBN, BLN).

Add an interaction equation for Unistrut pipe clamps to design
criteria and evaluate the effect on conduit support designs (BFN).

Reevaluate the criteria and calculations used to qualify safety-
related small bore supports, CRD insert and withdrawal piping
supports, instrument tubing supports, and conduit supports (BFN).

Determine appropriate seismic damping values for instrument tubing
and conduit supports. If.current values are revised, evaluate
effect on support designs (BLN).

Determine appropriate spans between supports for instrument tubing
and conduit. If current span allowables are revised, ‘evaluate
effect on support designs (BLN).

The corrective actions above also appear in Table 3, along with. their
corresponding finding/corrective action classifications. Table 3 also shows
the plant(s) to which a corrective action is applicable (Corrective Action
Tracking Document [CATD] column; the applicabie plant is identified by CATD

number).

From the Finding/Corrective Action Classification column of Table-3, it can be
seen that no corrective actions have been identified as requiring hardware or
plant modification, but all involve evaluation completion to determine whether

r;j‘
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hardware changes are necessary. TVA correctivé actions that have been
implemented since the concerns were registered have revealed the needifor many
document changes. A few require other types of corrective act1ons, such' as
testing and plant walkdaowns.

The evaluation team found the corrective action plans for all four TVA nuclear
plants to be acceptable to resoive the flnd1ngs, and their 1mp1ementat1oh will
be adequate to prevent recurrence.

5.2 Corrective Action Status

The corrective actions necessary fOr SQN restart are Lomplete« The ECTG:

reviewed the verification documents and issued a verification closeout P
checklist per BLT 416 (08/11/87) (Reference C.2.s). SQN post-restart: @ | 1,‘
activities, and the verification closeout of WBN, BFN, and BLN CATDs, arb ! 1
still open as of Revision 2 of th1s report.

6.  CAUSES

action and is organized into three major groups: management effectiveness, ‘
design process effectiveness, and technical ‘adequacy. An attempt was made kol | |
identify the most important cause for eachicorrective action; however, in most '.
instances, it was felt that the problem was the result of a combination of | | ! |
causes, each of which shouid be identified. S . o

Table 3 identifies one or more causes for each problem requ1ring‘correcthve oo !
l

The totals in Table 3 show that five causes are in the management ‘
effectiveness category, 14 are in the design process category, and one ls in |
the technical adequacy category. Thus, consideration of cause showed that, in
the area of Unistrut support design, the predom1namt def1c1ency was in design
process effectiveness. ‘ L

The most frequent causes 1nd1cated in Table 3:are those in co]umns 9
(Inadequate Design Bases) and 14 (Insufficient Documentation). This ﬂreQuency
reflects the nature of the design process errors identified during the ECTG
evaluation. ‘ o

The responsibility for design of Unlstrut supports rests pr1mar11y within the |
Civil Engineering Branch (CEB). The errors in the CEB design. calculations | | |
arose from use of inadequate design criteria, from use of criteria with | | | |
inadequate technical basis, and to a lesser extent from inadequate trans1atlon

of the criteria into the design calculations. Development of more
comprehensive design criteria and implementation of more thorough design: b
verifications should have been undertaken by CEB. Such design verifications l
should include, amon§ other elements, assurance of dorumented ‘and verified ' ‘

o
26720-R19 (11/18/87)
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design assumptions used in calculations, documented engineering judgment,
examination of analytical methods and reasonableness of the results, and
verification that engineers are properly utilizing the analytical methods.

In this subcategory, management refers to first- and second-line supervision.
The extent to which management is engaged in the design was examined on the
basis of the findings identified. For the most part, management attention was

.adequate. However, exceptions were noted in the areas of providing thorough

design procedures and monitoring the use of existing procedures and the
results of that use. The deficiencies identified through the ECTG reviews
should have been recognized by the CEB supervisors.

The difficulties encountered by the ECTG during review of the implementation
of the corrective action plans (CAPs) at Sequoyah indicated that the.TVA
Engineering organization needs to look further for appropriate measures to
establish better detailing and monitoring skills. Acceptable CAPs were
developed for implementation. When the corrective actions were reported to be
complete, the ECTG reviewed the actions taken. In a number of cases, the CAP
closures were found to be incomplete. Additional evaluations, clarifications,
and a succession of revisions to the CAP closure documents have been required
to bring the CAPs to acceptable closure.

The bases for identifying specific causes for each of the seven corrective
action descriptions, in the same sequence as in Table 3, are as follows:

0 Review of CEB design. of Unistrut conduit clamps found that existing
clamp capacity test data were inconsistent, did not support -
allowable load values given in the design criteria, and did not
reflect the surface preparation used on the conduit. For these
reasons, "Insufficient Verification Documentation" and "Inadequate
Design Bases" were identified as the causes.

0 Review of CEB calculations for double cantilever Unistrut conduit
supports found that torsional loading was not evaluated. Follow-up
evaluations by CEB, which were reviewed by CEB supervision, were
completed, but with recurrence of analytical problems. For these
reasons, “Procedures Not Followed," "Lack Of Management Attention,"
and "Inadequate Calculations” were identified as the causes.

0 Review of CEB conduit support and pipe support calculations found
that a number of errors were made in selecting the correct data
values from drawings or manuals for items such as allowable boit
shear strengths, allowable clamp loads, and allowable conduit span
lengths. For this reason, "Engineering Error" and "Inadequate
Calculations" were identified as the-causes.

2672D-R19 (11/18/87)
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0 Review of BFN design of Unistrut conduit support calculations found

that an interaction equation had not been used to combine:
multidirectional loads acting simultaneously on conduit clamps.
This omission left the adequacy of the conduit supports in | | | |
question. Further evaluation revealed that the design critéria did'
not contain any requirements for using an interaction equation. For
these reasons, "Inadequate Design Bases," “Inadequate Calculations,"
and "Inadequate Procedures" were identified as the causes. .

.0 The ECTG found that broad programs were under way at BFN to' = @ = .
reevaluate the adequacy of conduit supports, piping supports, and .
instrumentation supports. The need to implement these broad-based '
programs indicates that "Inadequate Design Bases," "Inadequate' | | .
Calculations,” and "Insufficient Verification Documentation" were ¢
identified as the causes. I C

) Review of BLN conduit and instrumentation tubing support designs | |
found that the seismic damping values used in the design bl
calculations were inconsistent' both'with FSAR commitments and with '
values given in project design criteria. In'addition, in some cases
damping values were not stated at all. For these reasons, == =
"Inadequate Calculations," "Inadequate' Procedures,” "Procedures No oo
Followed," and “Design Commitment Not Met" were identified as the 4"
causes. ‘ Lo .

0 Review of BLN instrumentation tubing support designs found that
allowable tubing span lengths were incorrectly caiculated for the
Auxiliary Building. Criteria for calculating allowable spans when
controlled by tubing clamp strengths were not included in the design
criteria. This omission left the adequacy of tubing in the
Auxiliary Building in question. For these reasons, "Inadequate
‘Calculations,” "Inadequate Protedures," and "Insufficient
Documentation" were identified as thie ¢auses. ‘

7.  COLLECTIVE SIGNIFICANCE

Of the ten concerns expressed in the subcategory!Unistrut Support Design, only
one led to the need for corrective action as a direct result of the employee
concerns. The other corrective actions resulted from peripheral findings
uncovered during the ECTG investigation.! | | 1 1 ‘

-
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When the findings and corrective actions for the four plants are viewed
collectively, several overall conclusions emerge:

) Although many of the issues addressed in this subcategory were found
to be valid, evaluations that have been performed since the concerns
were registered indicate that the existing Unistrut supports are
adequate. Completion of remaining evaluations will determine if any
hardware changes are necessary. The corrective actions are expected
to result in documentation changes, and the need for plant
modifications is expected to be minor.

To a great extent, this adequacy is due to the inherent strength of
Unistrut supports, combined with the generally light loads imposed
by supported components such- as conduit and instrument tubing.

o} Beyond the specific issues related to design adequacy, there is a
broader issue of Engineering's lack of attention to detaiis. The
design of nuclear power plants requires the consideration of many
unique items not generally addressed in non-nuclear applications.
Accordingly, there is a significant-need for first- and second-line
engineering supervisors to be adequately trained in nuclear power
plant .design requirements.

nuclear area, the Corporate Nuclear Performance Plan (CNPP) was-created
(Ref. 8). 1In addition, SQN, WBN, and BFN have generated plant-specific
nuclear performance plans (NPPs) (Ref. 8) to further define the programmatic
actions to be taken for their facilities (BLN is broadly addressed in the
CNPP).

." To  address the general broader issues of TVA's past difficulties in the

In general, TVA senior management has identified the need for strengthening
its Engineering organization in responsiveness to the unique requirements of
nuclear plant design and quality assurance. The identification of the need
for strengthening is based on the previous poor performance in the TVA nuclear
program and on the past implementation of the TVA Quality Assurance program.
The Engineering organization is responsible for the content and quality of the
design documents and ensuring that they conform to sound engineering
principles, licensing commitments, and Quality Assurance program

requirements. The .need for strengthening the Engineering organization, as
indicated by the NPPs, is accomplished primarily through additional training
of the DNE personnel to the requirements of that program and to basic
management principles. ONE Nuclear Engineering Procedure NEP-5.2

(Reference I.2) and policy memo PM 87-35 (Reference I.1) clearly delineate the |
responsibility, authority,.and accountability of the Project Engineers and
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Branch Chiefs. The PrOJect Emg1neer is res pons1ble for work >cope, budget, I i i w
and schedule, and for ensuring that project work is executed according to plan @ =
and in conformance with the technical direction of the Branch Chiefs and: the
requirements of the corporate QA program. The Branch Chiefs are responsible

for staffing levels and qualifications of technical personnel on the projects,

and for the technical adequacy of the engineering design. The Branch Chiefs

are the final technical authority within DNE, and have the authority to stop !

work that does not conform to established requirements. In the past ‘Branch

Chiefs' authority or resources to fully administer technical reviews was' =
limited. Under the restructured organization, the Branch Chief provides/ | |
engineers and technical direction for the Project Engineer; the Branch Chief '

also assesses the need for technical.reviews, develops a document review and
approval .matrix, and schedules reviews as required. These programs have.been'

started but have not, as of Revision 3 of this report, been fully 1mp]empnted

as evaluation team exper1ence with CAP verifications has 1nd1<ated. Such
experience is discussed in Section 6.0.

An independent audit on the effectiveness of thé implementation of the total
Quality Assurance program is instituted by Engineering management, as a
management tool, to additionally ensure that management policy is being | | |
enforced. This audit function is prov1ded by the Englneer1ng Assurance (EA)
organization. ‘

The findings of this subcategory are combined with those of oiher subcategory
reports and reassessed in the Engineering Category Report for. reso]ut1on of
the negative findings. That report identifies the necessary corrective
actions and provides corrective act1on tracking documents for: the1r
1mp1ementat1on.

26720-R19 (11/18/87)




TVA EMPLOYEE CONCERNS REPORT NUMBER: 22800
SPECIAL PROGRAM REVISION NUMBER: 3
: Page 17 of 23

TABLE 1
CLASSIFICATION OF FINDINGS AND CORRECTIVE ACTIONS

Finding/Corrective
Issue/ Action Class*
Element Finding** SUN WBN 8FN BLN
228.0 Unistrut Support Design a A A A A
b A A A A
. . c E6 A E6 E6_
d E6 03 E6 E6
e - A ' Eb6 E6
f - A E6 £6
g - A E6 E6
h - A E6 E3
i - E3 - -
k - E6 - -
*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.

|
|
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TABLE 2
FINDINGS SUMMARY SR R R I

Total o 4 11 8 8 31

Plant
Classification of Findings 3 " SQN ' WBN BFN 'BLN Total
A. Issue not valid. No corrective 2 7 2 3 23 13
-action required. ‘ I Lo
B. Issue valid but consequences acceptable. o 0 o0 0 ' 0
No corrective action required. .
C. .Issue valid. Corrective action o 00 o o 0
initiated before ECTG evaluation.. [ | | [ 1 o .
D. Issue valid. Corrective action taken 0o 17T 0 0 1
as a result of ECTG evaluation. [
: o |
E. Peripheral issue uncovered during 2 3 6 6 17 |
ECTG evaluation. Corrective action o |
required. ‘ |
i
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FIn0ING/
CORRECTIVE
ACTION

ELEM CLASS, ¢

CORRECTIVE ACTION

CATD

CAUSES OF NEGATIVE FINDINGS *

HANAGEMENT EFFECTIVENRESS

l
|

DESIGN PROCESS EFFECTIVENESS

TECHXICAL
ADEQUACY

2 1 31 41 51 s

7

9 |10

1 12 |

13 _§

LI |

15 1

16 1}

1)

|Frag-
|mented
jOrgan-
Hza-

Jjtion {trag

Inade-
quate

| |Proce-|Inade-|
Inade-jdures |quate |un-
|quate |Not

[dures |lowed jcation}issues

{Inade-
JCon- [timely|Lack [quate
Q- |Proce-|Fol- [euni- [Res of [of Mgt|Design
Atten |Bases

|1nade-
[quate
Inade-As-blt

quate [Recon-[Design]Oocu-
Detallimented]

Cales Jeil.

Lack [Judgat

of

[Engrg |Destgn|lnsuf. |

] not

Crit/-[Vertf |Stas |
Comnit]Oocu- [Hot |

| Stgnifi- |
| cance of |
| Correctml

Not |wenta-|Fol- [Engrg |Vendor|_Actfons®

[ Met ftion |lowed [Error {Error | D [ K} H |

228.0 E6

E6

€3
03

€6

c6

Reevaluate Unistrut pipe/
conduit claxp allowadle
Josds. 1f necessary, ratest
the claaps and evaluite the
effect of the revised
allowable 10ads on the
conduit support designs.

Evaluate the adequacy of
double cantilever conduit
supports. If required,
perfora plant walkdowns to
1dentify as-dbullt locatfons
where the supports were
used. Revise the drawings to
restrict further use of this
detatl.

Revise design calculations to
include correct allowadle
clasp loads, correct bolt
ultimate shear strengths,
correct conduit spans, and to
address a1l allowed Unistrut®
scaber sizes. ‘

Add an {ntersction equation
for Unistrut pipe claaps to
design criteria and evaluate
effect on condult support
designs.

Reevaluate the.criteria and
calculations used to qualify
safety-related small bore
plping supports, (RO finsert
and withdrawal piping
supports, Instrument tubing
supports, 4nd conduit
supports.

S(N-02
WBN-02
BFK-01

$Qx-03
WBK-0>

w8x-01
Win-03
NBN-04
BLN-D1(e)
8LN-01(f)

BFN-02

8FN-0)
BFN-U4
BFN-05
BEN-06
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TABLE 3
MATRIX OF ELEMENTS, CORRECTIVE ACTIONS, AND CAUSES

REVISION NUMBER: 3

SUBCATEGORY- 22800 PAGE 20 OF 23
1 CAUSES OF NEGATIVE FINGINGS
I . TECHNICAL
] MANAGENENT EFFECTIVENESS DESIGN PROCESS EFFECTIVENESS ADEQUACY
0 2 3 | 4 5 6 | 71 8 9 1101 n 12 13 1L} 1S % 10
|Frag- Proce-|Inade- jinade-} Engrg |Oesign|Insuf, { Signifi-
FIXDING/ |wented) Inade-|Inade-|dures |quate |Un- Inade-| fquate | Lack |Judgat|Ceity |Verif |Stds - ] cince of
CORRECTIVE |Organ-|quate Jquate |Not  [Com- [tfmely[Lack |quate [Inade-[As-bIt] of | not ]Comait[Docu- [Kot . | | Corrective]
ACTION ) J12s- Q- [Proce-[Fol- -[auni- [Res of[of Mgt|Designquate [Recon-|Design|Docu- | Not [menta-[Ful- [Engrg {Vendor] Actions® |
ELEM CLASS, 0 ¢ CORRECTIVE ACTION CATD Jtion ftrnq [dures |lowed fcation]lissuesiAtten [Bases |Cales |cil. |Oetall|mented] Met Jtion [owed [Error JError { O | M | H
‘ ‘ i i i i i i i | PR | | I L1 [
€6 Oetermine appropriste seisaic an-01(s) | | x x| N | x | 1 X [ Ialelr
dasping valves for instrusent 8K-0l{c) | | | | } i | | |
tuding and conduit supports. 1 i 1 1 1 ! ! H !
If current values are i | | | I | | | J |
revised, evaluate effect oa ! H ! i I . i i i i
. support desigas, | | ] | = =
| i
€6 Determine appropriate spans BLN-01(b) X X X Ale])e
between supports for BLK-01(d) |
fnstrument tuding and 1 ]
conduit. 1f current span . ‘ |
allowables are revited, , i
evaluate effect on support 1
- Gesigase - b [ | 1 T
| 1 | | | [
| { | I | | | 1
. I _ { L (O S |
T0TALS | 2 2 T 73 3 1 ] T | | 1
| L | 1 t 3 |

« Defined in the Glossary Suppleeent.

*¢ Defined in Table 1.
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GLOSSARY SUPPLEMENT
FOR THE ENGINEERING CATEGORY

.Causes of Negative Findings -~ the causes for findings that require correct1ve

action are categorized as follows:

].

2.

10.

Fragmented organization - Lines of authority, responsibility, and

accountability were not clearly defined.

Inadequate quality (Q) training - Personnel were not fully trained

in the procedures established. for design process control and in the
maintenance of design documents, including audits.

Inadequate procedures - Design and modification control methods and

procedures were deficient in establishing requirements and did not
ensure an effective design control program in some areas.

Procedures not followed - Existing procedures controlling the design

process were not fully adhered to.

Inadequate communications - Communication, coordination, and

cooperation were not fully effective in supplying needed information
within plants, between plants and organizations (e.g., Engineering,
Construction, Licensing, and Operations), and between
interorganizational disciplines and departments.

Untimely resolution of issues - Problems were not resolved in a

timely manner, and their resolution was not aggressively pursued.

Lack of management attention - There was a lack of management

attention in ensuring that programs required for an effective design
process were established and implemented.

‘Inadequate design bases - Design bases were lacking, vague, or

incomplete for design execution and verification and for design
change evaluation,

Inadequate calculations - Design calculations were incomplete, used

incorrect 1nput or assumptions, or otherwise failed to fully

demonstrate compliance with design requirements or support design
output documents.

Inadequate as-built reconciliation - Reconciliation of licensing and

design documents with plant as-built condition was lacking or
incomplete.

-
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o

11.

12.

13.

14,

1S.

16.

17.

Lack of design detail - Detail in design output documents was
insufficient to ensure compliance with design requirements.i

Failure to document eng1neer1ng judgments - Documentation JuStth1ng
engineering judgments used 1n the dPs1gn process was lack1nq or | |
incomplete. \ DT

Design cr1ter1a/comn1tments not met - Design cr1teria or li¢ensing
commitments were not met. ‘

Insufficient verwf1cat1on documentation - Documemtat10ﬂ (Q) was
insufficient to audit the adequacy of des1gn and installation.

Standards not followed - Code or industry standards and practices
were not complied with. C

Engineering error - There were errors or overs1ghts‘1ﬁ‘the
assumptions, methodology, or Judqments used in the de519n process.. |

- Vendor error - Vendor de,1gm or supplied items were def1c1ent for

the intended purpose.

Classification of Corrective Actions = corrective actions are. c1a551f1ed as'

belonging to one or more of the fohlow1ng groups: L .

7.

Hardware - physical plant changes
Procedure - changed or generated a procedure

Documentation -‘affectedIQA records

Training - requ1red personngl edycation ] ] o
Ana_x_1s - requ1red des1gn calculations, etc., to reso]ve

Evaluation - initial correct1ve action plan, 1nd1cated need to | |
evaluate the issue before a definitive plan could be es tablvshéd. |
Therefore, all hardware, procedure, etc., changes are not yet known

Other - items not listed above

Peripheral Finding (Issue) - A negative finding. that does not ‘result d1rectﬂy‘

from an employee concern but that was uncovered during the prdcess of ' !
evaluating an employee concern. By definition, peripheral findings (issues)
require corrective action. ‘ . o

26720-R19 (11/18/87)
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Significance of Corrective Actions - The evaluation team's judgment as to the
'significance of the corrective actions listed in Table 3 is indicated in the
Tast three columns of the table. Significance is rated in accordance with the
type or types of changes that may be expected to result from the corrective
action. Changes are categorized as:

0 Documentation change (D) - This is. a change to any design input or
output document (e.g. drawing, specification, calculation, or
procedure) that does not result in a significant reduction in design
margin.

0 Change in design margin (M) - This is a change in design
interpretation (minimum requirement vs actual capability) that
results in a significant (outside normal limits of expected
accuracy) change in the design margin. All designs include margins
to allow for error and unforeseeable events. Changes in design
margins are a normal and acceptable part of the design and
construction process as long as the final design margins satisfy
regulatory requirements and applicable codes and standards.

) 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 required to correct an initially inadequate
design or design error.

If the change resulting from the corrective action is judged to be

significant, either an "A" for actual or "P" for potential is entered into the
appropriate column of Table 3. Actual is distinguished from potential because.
corrective actions are not complete and, consequently, the scope of required
changes may not be known. Corrective actions are judged to be significant if
the resultant changes affect the overall quality, performance, or margin of a
safety-related structure, system, or component.

26720-R19 (11/18/87)
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ATTACHMENT A

EMPLOYEE CONCERNS
FOR SUBCATEGORY 22800

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 which
it could be applicable are noted; and the concern is quoted as received by TVA
and characterized as safety related, not safety related, or safety significant.

0107A-R56 (11/18/87)
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EFPLUYEE CUNCERNS FOR SUBCATEGURY 22800
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. PAGE A-2 OF 3
CONCERN PLANT APPLICABILITY

ELEMNT  NUMIER LocATlon 3O Wen BN BLR CONCERN DESCRIPTION*

228.0 Wi-85-100-024 RBN X -X X X "Unjstrut material is used to support instruments, pipe, conduit,
control stations and panels, fluid piping on skids, instrument lines,
COZ fire protectlon Hnes, fire _protection water piping, lighting,
etc. Unistrut is unacceptabie for use as seismic Category i supports
and items so supported may efther fail or become missiles to cause
B other safety related equipment to fail. . . .* (SR)

XX-85-122-v33 SO X X X X “Unistrut material

control stations and

!5. TIuRG pepainig Ui ;nlu). instrument ‘ill:)
CUz fir ¢ pr otectlon ] , fire or rotection water plping. lightlng.
etc. Unistrut is unacceptable for use as seismic Category i supports
and ftems so supported may either fail or become missiles to cause

other safety related equipment to fafl. . . .* (SS)

s us
pan
fne

d to support instruments, pipe, condult.

n £1. nld ninine an 2L 34 fnebmeman

use
ane
nes
Ccepta

XX-85-122-034 BLN X X X X "Unistrut material is used to support fnstruments, pipe, conduit,

control statfons and panels, fluid piping on skids, Instrument lines

SetRNs SR pPanitss "y CRiIlUSy siisws umuliv FelILO)

Cop fire protectlon lines. flre protectlon water plplng. llghtlng, ¢
"""""""""""""""""""""""""""""" ete, - Unistrut - is. blm\-CeybnEIG for use a5 seismic. thcgouy suppor s - -
and ltems so supported may either fail or become missiles to cause
otier safety reiated equipment to faii. . . . (SR} ~ ’ .

XX-85-1¢2-03% BFN X X X X *Unistrut material is used to support instruments, pipe, conduit, :
] control stations and panels, fluid piping on skids, instrument lines

CUy fire protection Ilnes. fire protection water piplng, lighting,
(1.4 ‘
) . etc. Unistrut is unacceptable for use as seismic Category ! supports )
and items so supported may elther fail or become gi;siles to cause .

3 other safety related equipment to faill . . .*

S

7 P e

SR/NO/SS indicates safety related, not safety reldled, or safety significant per determination criteria in the ECIG Program manual and applied
py TVA before evaluations. .

*
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. PAGE A-3 OF 3 |
CONCERN PLANY APPLICABILITY . .
ELEMNT  NUMIER LUCATIOH SQN W8N BFN - BLAW . CONCERN DESCRIPTION®
228.0 IN-85-244-00) HBN X “TVA uses Type 10A pipe attachment (Ref: Dwg. 053-10A) which utilize
. (Cont'd) Unistrut channel and straps. The supports do not appear strong enough .
to support the seismic loads associated with 6" stainless steel pipe .
runs.” (SR)
IN-85-845-002 WBH X "Questionable hanger design on System 43 (sampling). Unistrut s used .

and not uniquely identiffed. Fasteners that secure tubing to hanger
have no guides installed and existing condition will not work under
operation., Owg, 47WAUS0, there §s no mentfon of Unistrut. There is

no docunentation to support the use of Unistruts.” (SR) >
IN-85-947-00) WHN X "Large hangers located throughout Unit £2 and the Aux. Bldg. utilize v
. . 3/8" Unistrut bolts to support pipe up to 6", This appears to be

under designed in relation to other pipe supports.® (SR)
IN-86-164-001 WUN X “Acceptance criteria for Unistrut hangers fs too strict. These
hangers are being rejected for a deviation of as little as 1/32* in
the 1* (typical) dimension between the drilled hole and the edge of .
the hanger. The hangers are fabricated in accordance with the .
*TYPICAL BOUK,' NHotes 51-12 and 54-4. This tight tolerance has only v
recently been enforced, and {f the dimension is really this critical,
TVA needs to institute a reinspection program to identify previously it
fnstalled hangers not inspected per the current criteria.” (SR)

IN-86-299-002 N X "The use of a plece of Unistrut and a bolt on clamp to attach an item
to a tube steel/structural shape fabricated hanger appeared to be a
‘> ‘weak link' in the hanger desfgn, when compared to hangers utilized at
:z othér TVA sites.” (SR?
IN-85-283-002 WBN . X “Pipe at Watts Bar rides on Unistrut which is not sturdy during heat ’
o changes. . . .* (SR)

*  SR/HO/SS indicates safety related, not safety related, or safety significant per detemmination criteria in the ECTG Program manual and applied :
by TVA before evaluations.

o
27690-5 (11/18/87)
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ATTACHMENT 8 b

SUMMARY OF TSSUES, FINDINGS, AND
CORRECTIVE ACTIONS FOR
SUBCATEGORY 22800

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

The tefm "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. ) ,

0107A-R56 (11/18/87)
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ATTACHMENT B
SUHMIRY OF ISSUES, FINDINGS, ANY CORRECTIVE ACTIONS
‘FOR SUBCATEGORY 22800

Findings

REVISION NUMIER: 3
Page B-2 of 18

Corrective Actions

AERARARARAAARAARAS

Element 228.0 -~ Unistrut §upport Design

RANRARARRARAAKRRARR

SQN SQN

a, Unistrut is unacceptable for use a,
as seismic Category I supports
for instruments, pipe, conduit,
control stations, panels, fluid

ninlnn on <|r|rk inctrument

lines. C0¢ flre protection

ll"c). l lrl: PTULCLLIU" water

piping, .1ighting, etc.

b. Items supported by Unistrut may " b,

become missiles and endanger other
cafotv-ralated nnnlnm.mi if the

P15 29 Al B2 1 13

support fails.

2481914 (I‘llllV)
W

Unistruts and their connections are structurally
acceptable as seismic Category 1 supports provided
adequate desfyn conditions are utilized. Unistrut
materfal has been used for sefsmic Category 1-supports on

many licenced nuclear power p olante, Thnrufnrn thic

issue is not leid. fure, this

When Unistrut material s adequately designed for use as
scisaic Category I supports, the ftems supported will not

become micsilues: therefore, this issue is not valid,

QRLOES AT, L2t s Ve

A bolt tightening program undertaken Ly TVA assures
adequate 0o olt torque of Unistrut type claaps to secure
the said commodities Tirmiy to their Unistrut type -

supports.

SQN

a. HNone required.

b. MNone.required.
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ATTACHMENT 8 REVISION HUMBER: 3
SUMMARY OF ISSUES, FINDINGS, AKD CORRECTIVE ACTIONS Page B-3 of 18 .
FOR SUBCATEGURY 22800
Issues Findings Corrective Actions )
Element 228.0 - SQN (Continued) if/ii“
C. Peripheral finding. C. A discrepancy between results from the TVA Single én Lab gf .
and Unistrut Corp. test data needs reconciliatiog. The
allowavle loads for Unistrut pipe strap 2 to 4 es in

diameter (P2558-20 to 40) were pased on TVA test da
which were two to three times higher than Unistrut
Corporation's curresponding test data,

1}4}"'

the evaluatio
adequate. If tes
the adequacy of the p
fdentify the extent and n e
problem and perform further eviiya

- such as considering the actual des
loadings and conditions.
(CATO SQi 02)

d. Peripheral finding. d. Uesign calculations do not exist for doudble canti), i \Because of limited use of the double
conduit supports. TVA EN DES calculations for me ilevered conduit hanger as shown on
f (Y 47AUbb 668, Rev. 0, TVA will
adequacy of the as-buiflt
ations by performing
e evaluation shows

seismic supports ang an instrumentation rack mac 0 J;au
Unistrut materials were reviewed for their adeqyacy to

weet gesign requirements. The evaluation team ound them . .zagpo
adequate with the exception that no calculatida was madeé.’x 5 ¢

n
available for review of the double cantilevered ¢ »uklt Qj ‘,‘tp t su ts do not meet
hanger shown on Urawing 47A05b-668, Kev. 0, where the i n re ;.y 1 modify
Unistrut P10VU meawer may be subjec!ed to torslon. bdgrts as r q @fb nsu adequacy.
wing ége isSwed in”
. the '
futu sé &ed .
. conduit er ¥
: approval.hgﬂ'n q ramng has

oeen replaced by

47A056-1066, RO, in 2/88,_allowing
use of single cantileveﬁwo du.j{ hanger
only.

(CATD squ 03) ™~

24810-14  (11/18/87)
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ATTACHMHT 8
SUMMIRY UF ISSULS, FINDINGS, AND CORRECTIVE ACTIONS
FUR SUBCATEGURY 22800

REVISIUN NUMIER:

Page B-4 of 18

Corrective Actions

3

Issues Findings
Element 226.0 - WBN WEN
4. Unistrut {s unacceptable for use as a, Unistruts and their connections are structurally

sefsaic Category | supports for
instruments, pipe, conduit, control
stations, panels, fluid piping on
skids, fnstrument lines, CUp fire

ma mmnabambldoa
protection lines, fire protection

water piping, lighting, etc. ‘Unistrut
appears to be a “weak iink® in the
hanger design when compared to
hangers at other TVA plants.

b. Iteas supported by Unistrut may b
become missiles ana endanger other
safety-rela}ed equipment if the

support fails.

acceptable as seismic Category 1 supports provided
adequate design conditions are utilized. Unistrut
material has been used for sefsmic Category I supports on
many licensed nuclear power plants. Therefore, this
issue is not vaiid.

When Unistrut materfal is adequately designed for usg a
i

sefsmic Category ! supports, the ftems supported wil

become missiles; therefore, this fssue is not valid.

$
ot

stismiv LelLlly -

For WUN, the adequacy of Unistrut channels and clamps
used for seismic Category 1 supports is assured by the
use of allowable loads based on test results and applying
the appropriate safety factor. In addition, WeN Drawing

Sheets A7AUS0-1J, W, «W2, =M4%, .and =W provide. . . . . . . . . . .

fnstallation requirements for Untstrut clamps, including
bolt tightening requirements, to assure that the
fnstalled clemps will perform their design function,

WHN

a. Hone required.

-b. None required.
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_ ATIACHMNT B REVISION NUMIER: 3 «
SUMMRY UF ISSUED, FINUINGS, AND CURRECTIVE ACTIONS Page 8-5 of 18 iy

FUR SUBCATEGORY 22800

Issues Findinys Corrective Actions .

Element 228.0 - WBN WON

€. Unistruts are not sturdy enough c. Review of TVA pipe stress and pipe support calculations by c. HNone required.
to be used for supports for pipes the evaluation team in response to other action concerns
subjected to temperature changes. has snown that pipe support .loads include Joads due to
piping temperature changes as applicablé.

Une fssue questions the adequacy of Unistrut to support " .
. ‘ pipes subjected to temperature changes. The following
TVA design criteria and desiyn reports for selsmic
. Category I supports require that thermal loads be
considered for piping analysis:
Wi-UC-40-31.3, “assignment of Responsibility for
) analy;ls. Suport, and Fabrication of Piping Systems,*
ev.

WB-UC-4U-31.7, “Analysis of Category I and I(L) Piping .
Systems,” Rev. 7, including a TVA memo from R. 0.
Barnett to CEB Files, [CEB 841015 015), (10/15/84)

HB-UC-40-31.Y, “Location and Design of Piping Supports :

ond Supplemental Steel in Category | Structures,”

. Rev. 5 including a TVA memo from R. U. Barnett to CEB . .
. Files LCEd B50V123 VU4 ], (V1/23/85) *

WU-UC-4U-36, “The Classification of Piping, Pumps,
- Valves, and Vessels,” Hev. 3 .

o . CEB Report 75-9, "Desiyn Vata for Support of Y
s Cale?ury I Stainless Steel and Copper Tubing,”
(l/17715)

- . .CEB Report 76-5, “Alternate Criteria for Piping
Analysis and Suport,” Rev. 5, (12/14/82)

A review of TVA pipe stress anu pipe support calculations
Ly the evaluation tesm in response to other concerns °
(e.g., Element evaluations 218.11A) and 218.4[A] showed
that piping thermal loads have been considered:

- . temo (no names, telecopied U1/28/87 14:23), attachment
. captioned: *3.0 Unit | Hanger and Analysis Update
Program,” rno R1M number), (no date)

¢ 24810-14 (11/18/87) . .
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ATTACHHKNT 8
SUMMRY OF ISSUES, FINDIKGS, AND CORRECTIVE ACTIONS
FOR SUBCATEbORY 2¢800

Findings

REVISION NUMER: 3
Page B-b of 18

Corrective Actions

Element 228.0 ~ WBN

WEBN

Bechtel Plant Uesign Calculation Number.PD-218-10,
Rev. 0, Job Number 10985-026, (08/18/87)

TVA memo from Bill Carson to Nick Liakonis, drawings
attached from problems 26030, 67019, N3-b7-A18A.

31023, H3-40-A1IC, and H3-59-A01A, [no RIS nut:berj,
IUSIZBIBbI

POV - 22 2a

JVA, marked copy telecopied 'ol 1/66 12:¢20, with

v
attachaents, [no RIM nwwerj. {no date)

*Corrective Action Response Evaluation® (marked:
“NSRS reply®), Lno RIM number), (V8/05/85)

0E- SEP 82 IU. IVA. WBN, "Program for Alternate
Analysis Fix - u‘u‘u‘uu‘l&ill‘lg. bl‘)Cﬁﬁt‘:ﬁng. and
Verifying,” Rev, 3, [no RIM numberj. (no date),

Rev, 2, [BZ6 850503 001], (U5/03/83)

TVA memo from R. 0. Barnett to J. A. Raulston, “Watts
Bar Kuclear Plant Units and 2 - Progra.m Deficiency:
Alternately Analyzed Piping - . . .,*

.LCEB 850123-008), (01723/85) - e

VA wemo from J. A. Raulston to J. W. Hufiam, *Watis
Bar Nuclear Plant Unft 2 - Program Deficiencys
Alternately Analyzed Pipin -

1B4s 851219 2641, (12/19/8 I

HCR HEN SHP-B231, (SHP- 820616 QUb), {prepared U6/16/52
ECH 3213, (SWP 830120 526), (0V/20783) ~ —

supports have been deslgned for Ioads due to piping
tenperalure changes.

)
7

LTI
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ATTACHMENT B REVISION NUMER: 3 .
SUMMIRY UF 1SSUES, FINUINGS, AND CORRECTIVE ACTIONS Page B-7 of 18
' FOR SUBCATEGORY 2¢80V ’
. P
Issues Findings Corrective Actions .
Element 228.0 - WBN WBN
d. Unistrut with 3/8-inch-diameter bolts d. Evaluation of b-inch-diameter seismic Category I pipe d. TVA DNE (Knoxvillé) will revise
: appears to be underdesigned for use suports using Unjstrut pipe clawps with 3/8inch- calculation "KCR WBN CEB 850] Tightening
: as sejsmic Category 1 supports for diameter bolts is included in TVA calculation "NCR WHN of PZ558 Unistrut Clamp,” RO [B4] 850305
. 6-inch-diameter pipe in relation 8501 Tightening of PZ558 Unistrut Clamp,” RO. The 945] to reflect the current support :
: to other pipe supports. evaluation team found that this calculation uses an design loads parallel to the Unistrut
. incorrect value for the design load for support axis for Support 47A450-8-12. TVA DNE
. 47/450-8-12. . {Knoxville) will also revise calculation
"Unistrut Clamp Pipe Support - NCR HBN
. Initial element evaluation indicated that Support CEB 8501,* RO [84) 850307 008] to
47A050-5-15 also did not meet design criteria. However, demonstrate the adequacy of the Unistrut
subsequent evaluation teom review indicates that this clamp for this support.
v . support is adequate. CATD 228 OU WON O} has not been (CATO WBR 01)

revised to reflect this change, but it is appropriately
addressed in the associated CAP.

24810-14  (11/18/87)
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ATTACHMNT B

SUMMRY .OF ISSULS, FINDINGS, AND LORRELTIVE ACTIONS
FUR SUBLATEbORY 228007

Findings

x

HEVISION NUMER:
Page B-8 of ‘18

Corrective Actions

3

Element 223.0 < WBN {Continued)

f.

The hanger desfgn on Sampling
System 43 is questionable since
Unistrut .used as support material
is not uniquely fdentified.

Fasteners securing instrument sampling
Hne tubing to supports do not have

guides installed, Iherefore. the exist-
ing configuration wili not work properiy

Drawing 47A050 does not cover the use of

‘Unistrut, (Note. Ung, 47HAUSY §s

- - b YO TTT Ty -
believed to-be 474050, The “W" .and “A

designations are drawing sizes only.)
Ko documentatjon exists approving or
supporting the use of Unistrut.

e, Nuclear Safety Review Staff (nsus) Investigation Report
No. [-85-478-WBN .addresses the issues of Unistrut
-materfal” traceabllity and unique identification of
fnstrument "line_supports for Saspling System 43,
response to the NSRS report states that physical marking
of Unistrut material is not required since it is

f,

.

+ Drawings 47AUHU-!J— =141,
general notes regarding the use of Unistrut channel and
clasps for supports for ait systews nciuding Sdmpiing

fdonti€iahla hy ite wunin:

TULHIGIS SUVILC Wy .0 UIII\.UI; 20UPC and ¢ that uulquc
identification of fnstrument line supports is not
necessary o meet reguiatory requirements or WBH

The evaluation team concurs that
physical marking.of Unistrut material, for traceability-is
-not reguired and notes.that this has.not been required-

licensing comnitments.

ehann-an

for other nuclear power plants.

Guides or shims are used” for l-way or nonaxial supports,

NCOe

nony> mvcsugauun NBPO!‘I. I'DD"‘IO'NDN star.es (ﬂdl N)KD
walked down several supports for Sanpling System 43 and
found.that guldes had been furnished in accordance with

System 43,

~=1d2,. =143, and -

e. HNone required.

«

f.. -Hone required,
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ATTACHMENT B REVISION NUMIER: 3 -
SUMMRY UF ISSUES, FIRUINGS, ANU CURRECTIVE ACTIONS Page 8- 9 of 18
i FOR SUBCATEGORY 22800
Issues Findings ’ Corrective Actions
Element 2¢8.0 - WBN (Continued)
h. Acceptance criteria in the “TYPICAL BOUK* h. For typical support detail Urawing 47AU51-12 the h. None required.
for Unistrut hangers are too strict. tolerance for location of drilled noles in Unistrut .
Strict acceptance criteria for Unistrut channel is #1/8 inch rather than #1732 inch as stated in
hangers have only recently been enforced. the concern. The evaluation team does not consider this
If the dimension is critical, previously tolerance to ve too strict. Since the dimension §s not

installed hangers need to be reinspected. critical, reinspection of previously fnstalled supports
is not required.

i. Petipheral finding. " {. Unistrut pipe strap cepacities determined in tests i. TVA DNE (Knoxville) will reevaluate
performed by TVA Singleton Labs and Unistrut Corp. are Unistrut clamp test data from tests made
not consistent for all clawp sizes. The evaluation team by TVA Singleton Laboratories and
tound that results from tne TVA Singleton Lab tests Unistrut Corporation including the new

conducted in 1975 and the Unistrut Corp. tests conducted data from Singleton for SUN [B46 87010y s
in 1977 on'Unistrut pipe strap P2o%8 series were in 0U1] for Unistrut P2558-20 to P25%8-40

general agreement. However, for streps ¢ to 5 inches in clamps for load parallel to the pipe

diameter ?PbeB-.{O to 50) and load-tested in the axis. For the P2558-50 clamp, the SUN

direction parallel to the pipe axis, the ultimate load test data will be extrapolated if a

obtained from Singleton’s test was two to three times reasonable data curve fit can be

higher than Unistrut’s. The allowable loads for Unistrut obtained. If not, the clamp will be

pipe strap given in the WBN Pipe Support Uesign Minual tested to establish appropriate data

(PSUM) are based on the TVA Singleton test results. values. If, on the basis of this

evaluation, TVA determines that the
allowable clamp loads given in the PSUM
are not conservative, the PSDM will be
revised to include the correct values and
a CAy will be inftiated. The corrective*
action to resolve this potential CAQ
could include a sampling of fastalled

:“ supports, a design evaluation, and .

- o mod{fications to installed supports as
“ . necessary. .
. (CATD WBN 02) 4

PR L. T

2481b-14  (11/18/87)
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SUMARY OF ISSUES, FINDINGS, AND CORRECTIVE ACTIONS
FOR SUBCATEGORY 22800

Findings

REVISION NUMER: 3
Page 8-10 of 18

Corrective Actions

Element 228.0 - WBN (Contfinued)
J. Peripheral finding.

Jo The evaluation team found that UNE calculations

"HCR WBN SWP Bz30 Evaluation,” R1, and "NCR WBM CEB 8501
Tightening of P2558 Unistrut Clamp.' RU, do not contain

any documented Justification for ucing rhmn toct

capaclties without a factor of safety, wa agreed to
revise the calculations to odd the necessary

Justification as documented in telecon 10H 639,

In a subsequent telecon documented in 10M 692, TVA
informed -the evaluation team that a UNE calculation
“Unistrut = Clamp Pipe Support NCR-WBN CEB BS0).* RO,

Justifies using clamp test capacities without a factor of

safety. A review of this caleulation b oy the evaluation

team confirmed that justificatlon is adequate. As DKE
CdlCUldllOl‘l HLN NDII LCD DDUI ugmenlng Ol' F(DDD
Unistrut Clasp,” RU, refers to this calculation, no
further Justlflcatlon needs to be added to DME

revised to reflect th!s rheng but {t {s appropriately
addressed In tne assoclated CAP.

The evaluation team also found that DNE calculatlon
“Unistrut Pipe Strap Load Ratings,” RZ used allowable
clamp loads for Condition 1 (load parallel to.Unistrut)
which are more than twice the values used in TVA
calculation “Evaluation of NCR WBN SWP 8237." R1. TVA
agreed to revise the calculatlon(s) to reconcile this

u..e.ep-r'n as -documented in telecon 10M-639.

TVA DNE (Knoxville) will revise
calculation "NCR WBN SWP 8230
Evaluation,” R1, to include justification

for a factor of cafoty of one against

S JaLeY seICvy Us VAT &yQInSS

slip. Thls wlll include a reference to

cheid NV NI O

calcuuuon *Unistrut bldﬂv rlpe )UPDUT&

NCR WBN CEB 8501," RO. (CATO W8N 03)

IVA UNE (Knoxville) will revise
calculation "Evaluatfon of NCR HBN SWP
8237,"-R1, W8P 840629 003] to correct
the bolt ultimate shear strength value
used in this calculation. (CATD WBN 04)

o
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ATTACHMENT B
SUMMRY OF ISSULS, FINDINGS, AND CORRECTIVE ACTIONS
FOR SUBCATEGOURY 22800

Findings

REVISION NUMBER: 3
Page B-11 of 18

Corrective Actfons

Element 2¢8.0 - W8N (Continued)

k. Peripheral finding.

24810-14  (11/18/87)

K. Uesiyn calculations do not exist for double cantilevered
conduit-supports. The evaluation team found that WHN
uses 3 typical conduit support detail with a double
cantilever (L-shaped) configuration in Urawing 47a056-668
similar to the drawing for SyN. SUN Element Report
2¢8.0(B) Includes corrective action for this item. WEN
DHE calculation “Support Loads for Boric Acid
Evaporator,” RU addresses one specific use of this
detail. However, this calculation only tabulates the *
reactions at the base of the conduit supports and does
not check tne adequacy of the Unistrut channels. The
adequacy of the Unistrut channel members subjected to
torsion due to the dounle cantilever configuration has
not been demonstrated. '

k.

TVA previously identified the
questionable adequacy of the conduit
support detail shown on Drawing
47A056-668. This fs documented by SCR
WBN CEB 8675, R) which was upgraded from
PIR WBN CEB Bb75. TVA has placed hold
H-233 on Urawing 47A056-b6 (including
sheets 66A and 668) to prevent future use
of this detail, The corrective action
from this CAQ is presently under
development but will include at least one
of the following:

o Appropriate revisions to existing
support designs

0 A walkdown to gather data for
installed support evaluation

o Following an assessment of the
quantities of this support type
actually installed, a determination
will be made as to further action to
resolve this issue by:

- Performing structural calculatfons
- Conducting physical tests

- Mdifying supports

(CATD WBN 0b)
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ATTACHIENT o
SUMMRY OF ISSUES, FINDINGS, AND CURRECTIVE ACTIONS:
FOR SUBCAlEbURY 22800

Findings

REVISION NUMBER: 3
Page B-12 of 18

Corrective Actions

ek

Element 228.0 - BFN’

Unistrut is unacceptable .for use as

seisaic Category 1 supports for
instruments, pipe, conduit, control
stations;, panels, fluid piping on
skids, instrument lines, C0) fire
protection lines, fire protection
water piping, lighting, etc.

Iteme supported oy Unistrut may
become missiles and endanger other
safety-related equipment.if the
support: fajls.

BFN

a.

Unistruts and their connections are structurally
acceptable as seismic Category | supports provided
adequate design conditions are utilized. .Unistrut
material has'been used.for seismic Category I supports on
many licensed nuclear.power plants. Therefore, this
issue is not valid. )

Hhen Unistrut material is adequately designed for use as
selsmic Category-l supports, the items supported will not
become missiies; tnerefore, this issue is not vaiid,.

Hecent attention to Unfstrut bolt tightening requirements
for BFN will ensure that the bolted connéction.will

develop their design loads and supported coamoditles will

nnt fall

Ve susre

BFN

a. HNone required.

b. HNone required.
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ATTACHMNT B
SUMMRY OF ISSUES, FINDINGS, AND CORRECTIVE ACTIONS
FUR SUBCATEGORY 22800

Findings

REVISION NUMBER: 3
Page B-13 of 18

Corrective Actions

Element 2¢8.0 - 8FN (Continued)
c. Peripheral finding.

Y LTS

24810-14  (11/18/87)

C.

Unistrut pipe strap capacities determined in tests
performed by TVA Sihgleton Labs and Unistrut Corp, are
not consistent for all clamp sizes. The evaluatfon team
found that the allowable loads used for Unistrat PZb58-20
to P2558-5U pipe clamps for the load direction parallel
to the pipe axis ("slip throuyh” direction) are based on
test values from Singleton Lab tests which are two to
three times the values obtained from tests by Unistrut
Curporation.

[VA will retest the Unistrut standard
pipe strap P2558-20 to P2558-40 in the
slip-through direction to verify the
adequacy of the pipe straps. Three
samples each of carbon pipe and
galvanized conduit will be tested for the
sald pipe straps. This test will be
performed in accordance with Test Plan
CEB-BN-1019 which has been reviewed by
the evaluation team and s considered
adequate. For the P2558-50 clamp, the
test data will be extrapolated if a
reasonable data curve fit can be
obtained. If not, the clamp will be
tested to establish appropriate data
values. If test results do not confirm
the adequacy of the pipe straps, TVA will
fdentify the extent and nature of the
problem and perform further evaluation®
such as considering the actual design
loadings and conditions. The corrective
action relies on/takes credit for

SCR BFN CEB 8701 RO and

SCR BFH CEB 8702 RO that address the load
capacity incdnsistency for Unistrut
P2bsl-Sertes. Hevise QIR-CEB-87-099 to
incorporate available allowables for
8-Line 82400-Series clamps. Incorporate
the QIR in the BFN Pipe Support Design
Handbook. Review existing calculations
for Unistrut P2558-Series or similar
clamps using allowables given in
(IR-CEB-87-099.

(CATD BFN 01)
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FOR SUBCATEGORY 22800

Findings
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Page B-14 of 18

Corrective Actions

Element 228.0 - BFN (Continued)

d.

Peripheral finding.

d. The evaluatiun team founa that there.is no written

requirement to use-an interaction equation for design of
Unistrut pipe clamps. (Standard engineering practice

utilizes applicable interaction equations when designing
structural” fasteners subjected to cimultancoue loade in

asteners subjected to cimultancous loade in
more than onc direction; thus, there §s no.referenceable
source document.) Although esch of the calculations
reviewed by the evaluation team properly used an
interaction equation, since the evaiuation team reviewed
only-several calculations, it is unable to conclude that
an interaction equation has been properly used in all
existing calculations. Therefore, Unistrut clamps
subjected to simultaneous loads in more than one

direction may not have been designed properly,

IVA has-not compieied a reevaiuaiion program regarding
the design of-safety-related small vore piping. The
evaluation team found that TVA is developing a program to

reevaluate all safety-related small bore piping systems = =

excluding the CRUD insert and withdrawal system, The
evaluation team reviewed the propesed scope of: this
program and considers that the completion of the program

for al¥ BFK units will demonstrate the adequacy of

Unistrut material used for supports for safety-related
small bore piping systems, excludiny the CRD fnsert and
withdrawal system. N . o

d. Revise the Calculation Review Program to

(-

include verification of the proper use of
interaction equatfons to qualify Unistrut
type claaps. Include the use of an
interaction equation to quallfy these
clamps in the Pipe Support Uesign
Handbook for bFi as a normal design
practice. HMdify or exclude interaction
equatfons when justified in calculations
for specific cases,

(CATU. BFN 02)

Walkdown and evaluate the small bore

-piping required for plant shutdown to

assure their seismic adequacy. Prepare

calculations. to document installation = .
-adequacy. Perform any necessary

sodifications resulting from these
walkdown evaluations. Evaluate supports
using Unistrut-type materiais. Provide
future modifications based on valid
design output documents followed by
appropriate verification to prevent

recurrence.
(CATD BFN 03)
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. - ATTACHMAT 8 REVISION NUMIER: 3 *
b SUMMRY OF ISSUES, FIKDINGS, AND CORRECTIVE ACTIONS Page B-15 of 18 N
. * FOR SUBCATEGURY 22800 :
: 1ssues Findings Corrective Actions
Element 228.0 ~ BFN (Continued) - o
, f. Peripheral finding. f. TVA has not completed a reevaluation program regarding f. Completed walkdown, established geometry,
. the design of CRD insert and withdrawal piping. The - and finalized evaluation for seismic -
. evaluation team found that a reevaluation program for the adequacy for the unit 2 CRD insert and .
CRD insert and withdrawal system piping and supports for withdrawal system piping and its supports
unit 2 is in progress. The evaluation team reviewed using Unistrut type materials. Issued
examples of typical engineéring calculations and design required modifications under ECH P085Y. X
drawings for required pipe support modification and found Evaluate unit 1 and 3 CRD systems :
) them to be generally adequate. The evaluation team required similar to unit 2. Produce
1 " considers that the completion of the program for all BFH unique support drawings and pipe routing
. units will demonstrate the adequacy of Unistrut material drawings for each unit CRD system to
used for supports for the CRD insert and withdrawal prevent recurrence.
: . system. (CATD BFN 04) >
3
g. Peripheral finding. g. TVA has not completed a reevaluation program regarding g. Review all design drawings to identify . ;!
the design of Category | tubing. The evaluation team all seismic Class I tubing installations ¢
Lo found that TVA plans to perform a walkdown and an and walkdown the tubing installations :
. . engineering evaluation and to implement all necessary fdentified. Document the tubing .
‘ modifications for all seismic Category I tubing for all configurations and support type and .
- BFN units. The evaluation team considers that the locations. Prepare calculations to
. v completion of these actions will demonstrate the adequacy document the installation adequacy.
- of Unistrut materials used for supports of selsmic Perform any required modifications to ”
H Category 1 tubing. establish seismic adequacy. Prepare .
: ’ design output documents routing .
; isometrics and support detafls or -
calculations or both to document ~
» B

installed adequacy. Use BFEP P1 86-39 to
prevent recurrence.
: . (CATO BFN 05)

[
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ATIACHMNT B
SUMHRY OF ISSULS, FINDINGS, AND CURRECTIVE ACTIONS
FUR SUBCATELORY 22800

REVISION NUMBER: 3
‘Page B-16 of 18

K issues Findings Corrective Actions '
Element 228.0 - BFN (Continued)
h. Peripheral finding. h. TVA has not completed a reevaluation program regarding’ h. Completed walkdowns and evaluations for

BLN

a. Unistrut is unacceptable for use

as seisaic 5u5cg\u, H supports

for instruments, pipe, conduit,
control stations, paneis, fiuid
piping on skids, instrument
lines, C0y fire protection
lines, fire protection water
plping. lighting. etc.

b. Items supported oy Unistrut may
become missiies and endanger other

safety-related equipment if the
support fails.

2481D-14 (ll. e

BLN

the'design of conduit suppurts. The evaluation team
found that a reevaluation program for all conduit and
conduit supports installed in Class ! structures before
05/88 is in progress. Inhe evaluation team reviewed
examples of typical engineering calculations for conduit
supports_for unit Z and coamon and found them to be
generally adequate. The evaluation team considers that

the cwle!!on of the program § for all 8FN unite 4iN

hdemonstrate the a ueq sacy of Unistrut materfals used for

conduit SUppores in

a. Unistruts and their connections are structurally — a.

b

acceptable-as selsmic Category-! -supports-provided
adequate design conditions are utilized. Unistrut
waterial has been used for seismic Cateyory 1 supports on
many licensed nuclear power plonts. Therefore, this
issue 1s not valid, o

Hhen Unistrul material is adequately designed for use as b.
seismic Category i supporis, the jtems supported will not
become missiles; therefore, this issue is not valid,

the conduit and conduit supports .
installed before May 1984 in accordance ’
with BFEP-PI 85-02 for unit 2 and )
coamon. Issued support and support
modification drawings. Complete

imnlementation of required

modifications. Conduct walkdowns and

C'Gluﬂblvll) {U \.wv}ctc I.llli\-) ‘ ﬂlld 3 gl‘i -
accordance with approved procedures
before the TESPECHVE unit restart. -
Prevent recurrence of any non-engineered

conduit support being installed in the

plant by implementing current design

procedures and implementing Site Director

Standard Practice l\"‘P 6. I\ which

prohlbits any alteratlon to conduits
andfor conduit supports without UHE

approval. ’
(CATD BFN 06)

None required.

None required.
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ATTACHMNT B REVISION NUMER: 3
SUMMRY OF  ISSUES, FINUINGS, AND CURRECTIVE ACTIONS Page B-17 of 18
R - FOR SUBCATEGORY 22800
1ssues : Findings Correct]ve Actions
Element 228.0 - BLN (Continued) -
. €. Peripheral finding. c. The evaluation team found that no written justification c. Revise calculations “Instrument Line
exists in UNE calculation "lnstrument Line Tubing Tubing Supports - Allowable Loads®
. Supports - Allowavle Loads* for the use of relatively 1821 850809 422] and "Instrument Iubing
high damping ratios to calculate allawable tubing support Support Sefsmic Capacity Determination
loads. - (821 850401 417) to include Justification
for the relatively high damping ratios
used for instrument tubing supports.
Also revise FSAR Section 3.7 to document
: the use of variable damping ratios used
. . for instrument tubing. TVA has prepared
) . proposed FSAR revisions which include
this change as documented by a TVA memo
N from Barnett to Raulston (06/10/85)
{841 850610 O18) and by a TVA memo from
Raulston to Hufman (07/03/85)
(845 850703 260].
(CATV BLN 01)
d. Peripheral finding. d. The evaluation team found a significant discrepancy d. Lalculation “Uocumentation for CEB Report
between the maximum allowable tubing spans given on 78-11, Uesign Data for Support of
: Urawing 5GB80Y25-10-28 and in CEB Report 78-11. Category I Stainless Steel & Copper
. : Tubing,” RO [B4) 850419 001] supersedes .
CEB Report 78-11, R4, and provides
. maximum allowable instrument tubing spans
s ' that agree with values given on Drawing
s 5680Y25-10-28, R7?. Therefore, no
§ corrective action is required.
. (CATD BLKN 01) .
' e. Periphera) finding. ke - e. The evaluation team found a discrepancy in the dasping e. Revise'Design Criteria §4-50-D718 and
i e ratio used for conduit and conduijt support design between FSAR Subsection 3.10.3 to include conduit
. Design Criteria N4-50-0718 and FSAR Subsection 3.10.3. and conduit support damping ratios

measured In dynamic tests. Revise
calculations and modify installatfons, if
necessary.

(CATD BLN 01)

oy cya B e
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i ATTACHMANT B . REVISION NUMIER: 3
i SUMARY OF ISSUES, FINDINGS, AND CORRECTIVE ACTIONS Page B-18 of 18 P
: FUR SUBCATEGORY 22800 .
‘
! Issues : Findings Corrective Actions .
Element 228.0 - BLN (Continued) )
. f. Peripheral finding. f. The evaluation team found that the maximum allowable f. Revise design documents as required to :
conduit spans for the Auxiliary, Contro), and Uiesel reflect the Unistrut P2558 clamp )
Generator Builaings given in DNE calculation “Auxiliary, allowable loads and the interaction N
Control and Djesel Generator Building, Conduit Support equation specifled in YIR CEB-87-09Y o
Typical Selsmic® result in condult clamp loads that {841 870710 250]. Revise caicuiations .
exceed the allowable clamp losds. and modify fnstallations, if necessary. 4
(CATD BLN 01)
g. Peripheral finding. g. The evaluation team found that DNE calculation *Reactor g. Revise calculation volume 4RZ-560C, j
’ " Building, Typical Seismic Conduit Supports® did not titled "Reactor Building Typical Sefsmic
. evaluate the adequacy of Unistrut P3300 channel for the Conduit Supports,' [Bdl BSIllb 401] to
“ typical condult support detail shown on Urawing . include an evaluatfon of the adequacy of
4RA05b0-X£-bU. Unistrut chanael P3300 for typical
seismic conduit support details shown on
Orawings '4RA0560-X2-58 and
4RA05bU-X2-76. Since the use of Unistrut :
channel as ‘a structural member for .
. . reactor building typical sefsmic conduit *
T support detafls is limited to these two - - %
drawings, no revisions of other )
calculations are required.
(CATD BLN O1) .
h. Peripheral finding. h. Tne evaluation team found a discrepancy in the assumed h. Revise calculation volume 4R2-560C, .
) conduit span in ONE calculation “Reactor Building, titled "Heactor Buflding Typical Seismic .
! Tynical Seismic Conduit Supports® for the typical conduit Conduft Supports® [821 851115 4N ] to .
support detail shown on Draning 4RAUSLU-X2-58, delete the incorrect 7-foot conduit span -
for the typical seismic condult support N
detail shown on Drawing 4RA560-X2-58. No
revisions of other calculations are . :
. required: for the same reason as stated in 2
. . the above item. tbdify conduit
, f installations, if required. .

(CAID BLN O1)
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ATTACHMENT C
REFERENCES

FSAR [no RIMS numbers]
1. WBN FSAR through Amendment 54, (01/09/85):

Section 2.5, "Geology, Seismology, and Geotechnical Engineering
Summary of Foundation Conditions"

Section 3.1, “Conformance with NRC General Design Criteria®
Section 3.2, "Classification of Structures, Systems, and Components"
Section 3.7, "Seismic Design"

2. SQN'FéAR Update through Amendment 3:
Section 2.5, "Geology and Seismology"
Section 3.1, "Conformance with NRC General Design Criteria"

0 Section 3.2, "Classification of Structures, Systems, and Components”

Section 3.7, "Seismic Design"

3. BFN FSAR Update through Amendment 4:

Appendix A, "Conformance to AEC Proposed General Design Criteria,"
(submitted to NRC on 08/06/86)

4, BLN FSAR through Amendment 27:
Section 2.5, "Geology, Seismology, and Geotechnical Engineering"
Section 3.1, "Conformance with NRC General Design Criteria”
éecyion 3.2, "Classification oé Structures, Components, and S&stems"
Section 3.7, "Seismic Design"

. Table 3.7.1-2, "Damping Ratios Used in Analysis of Category I
. _ Structures, Systems, Components, and Soil"

R % -t
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SPECIAL 'PROGRAM REVISION NUMBER: 3
‘ Page C-Z‘of‘18

Subsection 3.10.3, "Methods and Procedures of Ana]ys1s or Test1ng of
Supports of E1ectr|ca1 Equupment and Instrumentation®:

B. Design Criteria [no RIMS numbers]

1. For Watts Bar: 3 N

a. WB-DC-40-31.3, “Ass1gnmentlof Responsibility for Analys1s,
Support, and labr1cation of Piping Systems," Rev, 2 Pl

b.. WB-DC-40-31.7, "Analysis of Categony I and 1(L) Piping
Systems," Rev. 7, including a TVA memo from R. 0. Barnet1 to
CEB Files, [CEB 841015 015}, (10/15/84). o |

¢c. WB-DC-40-31.9, "Locatlon and Desfign of Piping: Subpofts and

Supplemental Steel in Category I Structures,” Rev. 5, in¢luding |
a TVA memo from R. 0.‘Barnett towCEB Files fCEB 850123 0041,
(01/23/85) ‘ o

d. WB-DC-40-31.10, "SeismicalTy Qualiﬁying Conduit Supports;u
Rev. 3 ! ! ! ! ! ! | . .

e. WB-DC-40-31.11, "Support of Ltght1ng Fixtures 1n Cateqorv 1§
Structures,” Rev. 0 ‘ .

f. WD-DC-40-36, "The (]ass1f1cat1on of P1p1ng, Pumps, Valve and
Vessels," Rev. 3 b

g. Pipe Support Design Manual (PSDM), Sert1on 9.4, “Unﬁstrut
Data," Rev. 3, (06/12/85) R :

h. Pipe Support Design Manua1 (PSDM), Seution 9. “Udistrut
Data," Rev. 0, (05/18/82) Lo ‘ ‘

2. For Sequoyah:

a. TVA SQN Design Criteria SQN-DC-V-3.0, "The C1ass1f1cat1oh df |
Piping, Pumps, Valves, and| Vessells," Rev. 2 v

b. TVA SQN Design Criteria SQN-DC-V-13.7, “Alternate Piping\ I
Analyses and Support Cr1ter1a‘fdr Catpgory I Piping Systems,"
Rev. 2 ‘

c. TVA SQN Design Criteria SQN-DC-V=24.1, "Location and Desmgn\oﬁ !
Piping Supports and Supp]ementaﬂ Steel 1n Gategory 1 ‘
Structures," Rev. 0 ;

3819D-R4  (11/18/87) o
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h‘

1..

SNP General Design Criteria for Seismically Qualifying Conduit
Supports, SQN-0C-V-13-10, Rev. 2

SNP General Design Criteria for Support of Lighting Fixtures in
Category I Structures, SQN-DC-V-13.11, Rev. 1

Appendix F of Sequoyah Nuclear Plant Quality Assurance Manual,

'"Design Criteria for Qualification of Seismic Class I and Class

I1 Mechanical and Electrical Equipment,” Rev. 2

TVA Civil Engineering Branch Report CEB 75-9, "Design Data for
Support of Category I Stainless.Steel and Copper Tubing," Rev. 1

TVA SQN Pipe Support Design Manual, Volume 3, Sectibn 9.4,
Rev. 1, (07/22/86)

TVA WBN Pipe Support Design Manual, Volume 3, Section 9.4,
Rev. 3 (06/12/85)

3. For Browns Ferry:

a.

b.

f.

Design Criteria’BFN-50-712, "Seismically Qua]if&ing Field Run
Piping, (sizes 1/2 through 2 inches)," Rev.. 4, (11/27/85)

Design Criteria BFN-50-713, "Seismically Qualifying Field Run
Tubing (sizes 1/4 through 1-1/2 inches)," Rev. 2, (08/27/84)

Design Criteria BFN-50-714, "Conduit Support Seismic Design,”
Rev. 0, (01/14/71)

Project Instruction BFEP-PI 85-02, "Seismic Qualification of
Existing Electrical Conduit and Conduit Supports,” Rev. 3,
(10/15/86)

Design Criteria BFN-50-723, “Seismically Qualifying Conduit
Supports," Rev. 0, (03/28/86)

WBN Pipe Support Design Manual, Section 9.4, Rev. 0, (05/18/82)

4, For Bellefonte:

d.

Design: Criteria N4-50-D718, “"Seismically Qualifying Conduit
Supports,” Rev. 1, (09/12/84) .

3819D-R4 (11/18/87)
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C. Reports, Letters, and Memos

1. For Watts Bar:

a. CEB Report 75-9, "Ue5|gn Data for Support of Category I
Stainless Steel and Copppr Tubing," [no RIMS number], (onr/s) . |

b. CEB Report 76- 5 "Alternate Criteria for Piping Ana]ys1s and ;
Support," Rev. 5, [no RIMS number), (12/14/82) - -« 1 o« | 1 |

c. TVA Topical Report TVA-TR7S-1A, "Quality Assurance Program b
‘Description for the Design, Construction, and 0pérat1on of TVA
Nuclear Power Plants,” [no RIMS number], Rev. 8 @ ! ﬂ

d. Unistrut Corporation Test Report! C-36-A, "P-2558 Ser1es P1pe or .
Conduit Clamps," [no RIMS number], (05/13/77) =

e. NSRS Report 1-85-478-WBN, "Unapproved Use of Unistrut Hangers :
on System 43, Samp11ng andeater\Qualmty," {no RIMS number],
~ (11/20/85)

f. Letter from 8. J. Youngb]ood NRC, to S. A. WN1tc, TVA,
"Concerns Regarding TVA Nuclear Program," [L44 860226 001],:

(02/18/86) {"
g. Letter from B. J. Youngb]ood NRC, to.S. A. WN1te, TVA, with
the attached transcript of the 1nvest1gat1ve interview i i
conducted by the NRC on 02/21/86 at the First Tennessee Bank
Building in Knoxville, TN, i[B45 860714 8327, (06/23/86)

h. Let:ter from R, D. Nalker, NRC, to H. G. Parris, {VA, "Meeting ,
Summary - Watts Bar Nuclear P1an; Unit 1, Docket 50-3904" .
[A02 850717 002], (07/]5/8 ) ‘

i. TVA Singleton Laboratory Clamp Test Report; TVA memo from R. 0. N
Lane to.G. G. Stack, “Sequoyah Nuclear Plant - Units 1 and 2 S
Requisition 79211 - Un1strUt P2558 P1pe C]amps,“ [no RIMS
number]}, (07/28/75) ‘

j. TVA memo from J. C. Standifer|tol Those Listed, "Natts Bar
Nuclear Plant Units 1 and 2 - Nonconformance Report
WBNSWP8237," [SWP 830128 053], (01/25/83)

k. TVA memo from R. O. arnetﬁ to J. C. Standifer, "Watts Bar .
) Nuclear Plant Units 1 and 2 - Nonconformance Report: WBNCEB8408
(CEB 840427 021)" [CEB 840806 010], (08/06/84)

3819D0-R4 (11/18/87)
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TVA memo from D. G. Oomer to W. T. Cottle, "Watts Bar Nuclear
Plant Units 1 and 2 - Requirements for Traceability of
Materials and Identification of Supports - Employee Concern
IN-85-845-002," [no RIMS number], (02/05/86)

Telephone call from R. Roberts (Bechtel) to F. L. Ginn,
A. Manzano (TVA), IOM 639, [no RIMS number], (02/12/87)

Telephone call from F. L. Ginn (TVA) to R. Roberts (Bechtel),
IOM 692, [no RIMS number], (02/23/87)

2. For Sequoyah:

d.

b.

C.

CAQ Engineering Report for SCR SQN CEB 8612, [no RIMS number],
(06/03/86)

TVA Nuclear Safety Review Staff ‘NSRS Investigation Report
1-85-979-SQN, "Unistrut Acceptability for Use on Seismic
Category I Supports," [no RIMS number], (03/11786)

Unistrut Corporation Test Report C-36-A, "P-2558 Series Pipe or
Conduit Clamps," [no RIMS number], (5/13/77)

TVA Employee Concerns Sequoyah Element Report 223.1(8B),
“Instrument Support Design," [no RIMS.number], Rev. 1

NSRS Report I-85-478-WBN, "Unapproved Use of Unistrut Hangers
on System 43, Sampling. and Water Quality," [no RIMS number],
(11/20/85)

TVA Test Plan CEB-BN-1019, "SQN-Axial Load Capacity of Unistrut
P-2558 Clamps," Rev. 0, [no RIMS numbery, (12/18/86)

Letter from B. J. Youngblood, NRC, Director PWR Project
Directorate #4, NRR to S. A. White, TVA, Manager of Nuclear
Power, "Concerns Regarding TVA Nuclear Program,"

[La4 860226 001], .(02/18/86)

Letter from B. J. Youngblcod, NRC, Director PWR Project -
Directorate #4, NRR to S. A. White, TVA, Manager of Nuclear
Power, "Transcript of Interview ...," [B45 860714 832],
(06/23/86) "

TVA letter from G. R, McNutt to G. L. Parkinson, "Employee

‘Concern Evaluation Program - SQN Restart Program - Corrective

Action Plan," TCAB-019, [no RIMS number], (12/05/86)

L
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J.  TVA memo from R. O. Barnett to J. P. Vineyard, "NCR SQN SWP.
8305 - Bolt T1gh¢en1ng Requ1rements,“‘[841 851009 001|, ‘
(10/09/85)

k. TVA memo from J. C. Standlfer to Those L1sted9 “NCR WEN wP
8237," [SWP 830128 053], (01/25/83) :

1.  TVA Singleton Laboratory Clamp Test Report; TVA memo from R. 0. | |
Lane to G. G, Stack, "Transmittal of Unistrut Clamp Load\Test\ \
Data," [no RIMS number], (07/28/75) @ S ¢

m. TVA memo from R.. O. Barnett to J. P, Vineyard, “SCR SQN CEB ¢
8612 Specific Bolt T1ghten1ng Instruct1ons," [84! 860!20 0051,
(02/19/86)

n. TVA memo from R. E. Field, Jr., and W. J. Kagay to SQN
Engineering Progect F|1es,‘"SQN SCR SQN CEB 8612 - Technuca]
Justification for Bolt Tightening Recommendatmons,"

[B25 860815 019], (08/15/86) . o |

0. TVA WBN memo from R. G. Domer, Acting Director of Eng1neer1ng
Projects Nuclear, to W. T. Coft]e, Site D1rector, WBN, | .

[no RIMS number], (02/05/86) - |1”
[ y

p. TVA memo from J. A. Raulstan to R. /0. [Barnett, "SQN‘Unlstrut
One- and Two-Piece Tubing Clamps with Sta1n1e¢s Steel Tubing,"
(846 860612 001], (06/16/86) | o

q. TVA memo from J. P. Vnne ard to ThoseiListed, “NCR SQN‘SWP .
8213," [PWP 830803 009], (08/03/83) . Lo

r. TVA letter to Bechtel (TLBqO44),i“WBN—Employee Concerns !

Evaluation Program - Job 16985-026," [U]O 861010 801],
(10/10/86) ‘

S. Letter from G. L. Park1nson, Bechtel, to G. R. McNutt TVA
"CATD 228 00 SQN 02 and 03 Ver1f&cat1on,“ BLT= 41b,
{no RIMS number], (08/11/87) ‘ ‘ ‘

3. For Browns Ferry:

a. NSRS Report I 85-4/8-N8N, “Unapproved Use of Unistrut Hangers !
on System 43, Samp11ng and Water: Quality,“ fno RIMS number],
(11/20/85)

b. Test Plan CEB- BN-]OOZ “Seismic Testing of Se1ected
Configuration Groups of A1um1num Electrical Conduits for the
Browns Ferry Nuclear Plant," Rev. 0, included: in'Test Report
17743-1, ([B41 861028 009], (10/28/86). . Lo ‘
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e.

Unistrut Corp. Test Report C-36-A, "P-2558 Series Pipe or
Conduit Clamps," [no RIMS number], (05/13/77)

Letter from B. J. Youngblood, NRC, to S. A. White, TVA,
"Concerns Regarding TVA Nuclear Program," [L44 860226 001],

- (02/18/86)

Letter from B. J. Youngblood, NRC, to S. A. White, TVA, with

the attached transcript of the investigative interview
conducted by the NRC on 02/21/86 at the First Tennessee Bank
Building in Knoxville, TN, [B45 860714 832], (06/23/86)

Letter from TVA to Gilbert/Commonweaith, Inc., requesting
proposal for reevaluation of small bore piping and supports,
[B41 861124 013], (11/24/86)

TVA Singleton Laboratory Clamp Test Report; TVA memo from R. O.
Lane to G. G, Stack, "Sequoyah Nuclear Plant - Units 1 and 2 -
Requisition 79211 - Unistrut P2558 Pipe Clamps," [no RIMS
number], (07/28/75)

TVA memo from G. R. Hall to R. O. Barnett, "Browns Ferry
Nuclear Plant Units 1-3 - NRC IE Bulletin 79-14 - Qualification
of Unistrut Pipe Clamps," [BWP 831207 011], (12/07/83)

TVA memo from R. O. Barnett to G. R. Hall, "Browns Ferry
Nuclear Plant - Qualification of Unistrut Pipe Clamps -
Standalone Quality Information," [CEB 840124 007], (01/24/84)

Telecon memo from J. Marshall, TVA, to J. L. Boulay, Impell,
regarding award of contract for reevaluation of CRD insert and
withdrawal piping and supports, [no RIMS number], (10/31/85)

TVA memo from W. T. Cottle to K. W. Whitt, "Watts Bar Nuclear
Plant - Response to Employee. Concern Investigation Report
1-85-478-WBN (Employee Concern Number IN-85-845-002)," [no RIMS

number], (02/11/86)

TVA memo from N. .R. Beasley to E. P. Schlinger, "Browns Ferry
Nuclear Plant - Discontinuing Use of Typical Conduit Support
Drawings," [822 860301 004], (03/01/86)

TVA memo from N. R. Beasley to E. P. Schlinger, "Browns Ferry
Nuclear Plant - Discontinuing Use of Typical Conduit Support
Drawings," [B22 860417 014], (04/17/86)

. -
PR
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q, For Bellefonte:

a.

b.

e.

h.

k.

CEB Report 78-11, “Des1gn Data for Support of. Category In
Stainless Steel and Copper ‘Tubing," Rev.. 4, [no RIMS number], .
(01/23/84) ‘ o S

Unistrut Corporation Test Report C-36, "Test of P2558 Series |
Pipe Clamps," [no RIMS number], (04/24/73) b

NSRS Report I-85 -418-MBN “Unapproved Use of Un1strut Hangers |
on System 43, SampﬂIng and Hater Qua]1ty," [no RIMS number], |
(11/20/85) ‘

Letter from B. J. Youngb]ood NRC, .to S. A. White, TVA,«
2C0ncerms)Regard1nq TVA NUﬁIe?r‘Progrmn,“ [L44 860226 001]¢
02/18/86 |

Letter from B. J. Youngblbod NRC, to. S. A. wh1te,‘TVA, with
the attached transcript of ithe 1nvest1gat1ve interview ! | |
conducted by the NRC on 02/21/86 at the First Tennessee Bank |
Building in Knoxville, TN, [BA5 860714 832], (06/23/86) ' .

TVA memo from R. M. Hodges!tol Those Listed, "Bellefonte Nuclear
Plant - Nonconformance Report No. BLN BLP 8224,
[8LP 830228 037], 102/25/83) L

TVA memo for F. Van Meter to R. M. ‘Hodges,‘"8e11efonte Nuclear

Plant - Test1ng of Instrum@nt Tubing Supports - Phase I,"
[CSB 821110 302], 111/09/84) ‘

TVA memo from F. Van Meter|tol R.| MJ Hodges, "Bellefonte Nuclear
Plant - Testing of Instrument' Tubing >upports - Phase Ii,"

[CSB 821216 301], [12/16/82)

TVA memo from F. Van MeteritolR. M/ Hodges, "8e11efonte Nuclear
Plant - Testing of Instrument' Tubing Clamps and F1tt1ngs,"
[CsB 830525 301], (05/25/83) o

TVA memo from J. A. Rau]ston to R. ‘M. Hodges, "Bel]efontb
Nuclear Plant - Instrument’ Tube Clamp Load Teft1ng,“ o
{846 850411 002], | [04/12/8$) R

TVA memo from W. T. Cottleito K. W. wh1tt,\"Watts Bar Nuclear
Plant - Response to Employee Concern Investigation Report | |
[-85-478-WBN  (Employee Con¢erh Mumber INP85-845-002),W [no RIMS
number], (02/11/86) = :
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0. Specifications and Procedures [no RIMS numbers ]}

]‘

For Watts Bar:

General Construction Specification G-43, "Support and Installation
of Piping Systems in Category I Structures," Rev. 8, (08/08/85)

For Segquoyah:

TVA SQN Construction Specification N2C-946, "Requirements for
Tightening of Non-high Strength Bolts in Friction-type Connections,"
Rev. 0

For Browns Ferry:

(None)

For Bellefonte:

‘Quality Control Procedure BNP-QCP-4.3, "Instrument Tubing
.Installation," Rev. 13, (06/25/86) )

and SCRs

2.

3.

- 38190-R4

.For Watts Bar:

a. NCR WBN SWP 8237, [SWP 820630 013], (06/30/82)
b. NCR WBN CEB 8408, [CEB 840427 021], (04/27/84)
c. "NCR WBN SWP 8230 Evaluation," Rev. 1, [B26 850305 076]

d. “"NCR WBN CEB 8501 Tightening of P2558 Unistrut Clamp," Rev. O
{841 850305 945)

e. "Unistrut - Clamp Pipe Support NCR-WBN CEB 8501," Rev. 0
{841 850307 008]

For Sequoyah:
(None)

Browns Ferry:

a. NCR WBN SWP 8237, Rev. 0, [SWP 820630 013], (06/30/82)
b. SCR BFN CEB 8520, Rev. 0, [B41 851112 016], (11/12/85)

(11/18/87)
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c. SCR BFN EEB 8543, Rev. 0, [B43 851224 908], (12/24/85)
d. SCR BFN EEB 8543, Rev. 1, [B22 861117 033], (]]/17k86)
e. SCR BFN CEB 8701, ReQ. 0, [B41 870213 O11], (02/13)87)
f. SCR BFN CEB 8702, ReQ. 0, [B41 870213 008], (02/13X87)

4, For Bellefonte: ‘ ‘
(None)

F. Calculations

1. For MWatts Bar:
a. “"Unistrut Pipe ”trap:Load Ratings," Rev. 2 [NBP:84ﬁ801 037]
b. “Evaluation of NCR WBN SWP 8237," Rev. 1 [WBP 8406’9 003]

¢c. "Cailculations for P1pe Support 47A051-51," Rev. 1
(841 861106 903] ]

d. "Calculations for P1pe Support 47A051-52," Rev. Oj o .'=
{841 860409 907] ‘ ‘

e. "Typical Pipe Support 47A052-24," Rev. 0 {841 8605]9 918]
f. “Typical Pipe Support 47A052-30," Rev. 0 (841 8605]9 911]

g. “Calculations for P1pe ‘Support 47A054-25," Rev. ]1 ‘
(a1 860507 920} ‘ L

h. "Support Loads for Bor1u Acid Evaporator Skid," Rev. [+ I O N
(841 860521 900]

i, "Typical 47A061_13,"]Rev. 0 [B41 860506 903]
j. "NCR WBN SWP 8230 Eva]uat1on," Rev. 1 [826 850305 076]

k. "NCR WBN CEB 8501 T1ghtPn1ng of P2558 Unistrut C]amp,“ Rev., O
{841 850305 945] ‘

1. "Unistrut - Clamp P1pe Support NCR-WBN CEB 8501 M Rev. 0
(841 850307 008) :

38190-R4 (11/18/87)
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2. For Sequoyah:

a. SWP 820218 087, "Instrument Sampling Line Typical Support
Calculation,” Rev. 3

b. SWP 820302 017, "“Control Air Typical Support Calculation,”
Rev. 2

c. SWP 800107 044, "Conduit Support Calculations," Rev. 1

d. SWP 800107 049, "Lighting Fixture Typical Support Calculation,”
Rev. 0 ’ .

e. TVA Calculation, "Seismic Analysis of Instrumentation Rack
Frame of Drawing 47W352," (06/29/72)

f.  TVA Calculation, "Evaluation of NCR WBN SWP 8237, R1,"’
(W8P 840629 003], (07/06/84)

g. TVA Calculation, "Unistrut Pipe Strap Load Ratings," Rev. O,
[SwP 820728 004], (10/27/82); Rev. 1, [WBP 840629 002],
(07/06/84); Rev. 2, [WBP 840801 037], (08/23/84)
‘ h. TVA Ca‘lcu'lat-non, "Tightening of Non-High Strength Bolted
Connections for Conduit, Piping and Tubing,” SQCG 1006
(825 861021 8001, (10/21/86)
3. For Browns Ferry:

a. Calculation "RPV Sensing Line Support R-267," Rev. O,
(822 861205 111], (12/05/86)

b. Drawings for modifications to unit 2 CRD Insert and Withdrawal
Pipe Support 47W2468-101

c. Calculation "Qualification of the CRDH System Insert and
Withdrawal Piping Support Frames," Rev. 0, [822 861110 113],
(11/07/86)

d. Calc. I.D. BFEPC80267, Rev. 0, [B22 860729 1361, (07/29/56)

e. Calc. 1.D. BFEPC80256, Rev. 0, [B22 860801 164], (08/01/86)

f. Cale, I.D. NDB4800-11, Rev. 1, [B22 860926 107], (05/24/86)

g. Calc. 1.D. 4882800-165, Rev. 0, [B22 860926 1041, (09/24/86)

3819D-R4 (11/18/87)
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4. For Bellefonte:

a. Calculation “Instrument Line Tubing Supports - A110wab1e
Loads," Rev. 6, [B2] 850809 4221, (10/04/85) o

. b. Calculation "Reactor Bu11dung Conduit, Supportu,“ Rev. 5,
[BLP 830706-006], (07/06/83) o

c. Drawing 4BA0892-X2-3, Rev.‘2 ‘"Aux,, Cont., & DGB Max1mum
Allowable Conduit Support Spat1ng oor L b

d. -Calculation "Aux11|ary, Control, and Diesel Generator Building,
Conduit Support Typ1ca1 Semsmlc,“ Rev. 7 [821 860825 41 1,
(08/25/86) ‘ L

e. Calculation "Reactor Bu11d|ng, Typical Seismic Cbnduit
Supports," Rev. 3, [B21 851115 401], (12/02/85) I =

f. Calculation "Electrical Conduit Supports," Rev. 7,3
(821 850715 416], (07/16/88) | | | | o

G. Drawings

1. For Watts Bar:

47A050-1J, R13 - "Mechanical Hanger Drawing General Notes".

47A050-1J1, R2 - "Mechanical Hanger Drawing General Notes".
47A050-132, R4 - "MechahicéllHaﬁger Drawing General Notes"
47A050-1J3, R4 - ‘"Mechanical Hanger Drawing General Notes".
47A050-1R, RS - "Mechanical Hanger Drawing General Notes"

47A051-1, R3 - “Mechanical Seismic Category I Support
Instrument Sensing Lines" L

47A051-12, R4 - "Mechanwcal Category 1 Support Inqtrument
Sens1nq Lines" o

47A051-51, R1 - "“Mechanical Category I Support Instrument‘
Sens1nq Lines"

47A051-52, RO - “Mechanical Category I Support Instrument
Sensing Lines"

3819D0-R4 (11/18/87) } o
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47A052-24, R4 - Mechanical Category I Support Instrument
Sampling Lines"

47A052-30,R2 - "Mechanical Category I Support Instrument
Sampling Lines"

47A053-1A, R10 - "Mechanical Seismic Support Process Pipe 2
Inch and. Less"

47A054-1, R2 - "Mechanical Seismic Category I Support
Control Air Lines"

47A054-25, R8 ~ "Mechanical Category I Support Control Air
Lines"

| ' 47A054-25A, R1 - "“Mechanical Category I Support Control Air

| Lines"

! 47A056-66, RS - "Mechanical Category I Conduit Support"
47A056-66A, R1 - "Mechanical Category I Conduit Support" .
47A056-668, R2 - "Mechanical Category I Conduit Support"

‘ 47A061-13, RO - “Mechanical Seismic Category I and I(L)
Instrument Supports"

47A061-13A, RO - "Mechanical Seismic Category I & I(L)
) Instrument Supports"

47A450-3-15, R6 - "Mechanical Unit 1 Seismic Support for ERCW
Support Detail 3-15"

47A450-3-15A, R1 - "Mechanical Unit 1 Seismic Support for ERCW
Support Detail 3-15A"

47A450-3-16, RS - "Mechanical Unit 1 Seismic Support for ERCW
' Support Detail 3-16"

47A450-3-16A, R1 - “Mechanical Unit 1 Seismic Support for ERCW
' Support Detail 3-16"

i 47A450-8-2, R1 - "Mechanical Unit 1 Category I Support for
' ERCW. Support Detail 8-2"

47A450-8-8, R4 - "Mechanical Unit 1 Category I Support for
ERCW Support Detaid: 8-8"

3819D-R4 (11/18/87)
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47A450-8-12, R4 - “Mechan1ca1 Unit 1 Category I Support for
ERCW Support Detail §-12" ‘

' 47A450-8-13, R1 - "Mechan1ca] Unit 1 Category I Support for ‘
ERCW Support Detail 8-13" ‘

47A450-8-14, R4 - "Mechanical Unit 1 Category I Support for .
ERCW Support Detail 8-14" | \

47A450-8-15, R1 - “Mechanical Unit 1 Category I Support for .

For Sequoyah:
47A050-17, RO
47A050-18, RO
47A051-2, R3

47A051-2A, R1
47A052-8, RO
47A052-8A, RO
47A052-7, R4
47A053-10A, R1
47A053-61, RO
47A054-1A,. R4
47A054-2, R2

47A054-2A, R2

38190-R4 (11/18/87)

ERCW Support Detail 8-15" L !

(4

"Mechanical Hanger Drawing General Notes" .

"Mechanical Hanger Drawing General Notes"

"Mechanical Seismic Support Instrument .
Sensing Lines" :

"Mechanical Seismic Support Instrument |
Sensing Lines" ‘

"Mechanical Seismic Support Radiation |
Monitoring Lines" A

"Mechanical Seismic Support Radiation
Mcnitoring Lines" A

"Mechanical Seismic Support Radjation |
Monitoring Lines" N

"Mechanical Seismic Support Process Pipe
2-inch diameter and less" ‘ ‘

"Mechanical Seismic Support Process Pipe
2-inch diameter and less" S ‘
"Mechanical Seismic Support Control Air
Lines" ]

“Mechanical Seismic Support Control Air:
Lines" \

"Mechanical Seismic Support Control Air

Lines"
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47A056-66, R4 & 5 “"Mechanical Seismic Support Conduit"
47A056-66A, R5 & 6

47A056-668, RO & 1

‘"Mechanical Seismic Support Conduit"

"Mechanical Seismic Support Conduit"

47A057-7, R2 - - "Mechanical Seismic Support Lighting
Fixtures Mercury Type/Ballast"
47W600~-14, R4 "Mechanical Instrument and Controls"

47600-23, R11

"Mechanical' Instrument and Controls"

For Browns Ferry:

488810-1, R2, (12/11/86) Miscellaneous étee] Seismic Conduit Supports
488800-1, R5, (01/28/87) Typical Conduit Supports

488800-2, R6, (12/19/86) Typical Conduit Supports

47W2468-101-1, RO, (11/07/86) General Note Drawings

47W2468-101-2, R1, (01/31/87) General Note Dr;wings

47W2468-101-3, R1, (01/31/87) General Note Drawings

47W2468-100-1, RS, (01/14/87) CRD Insert and Withdrawal Pipe Supports
47W2468-100-2, R2, (11/708/86) CRD Insert and Withdrawal Pipe Supports
47W2468-100-3, R4, (01/14/87) CRD Insert and Withdrawal Pipe Supports
47W2468-100-4, R1, (12/03/86) CRD Insert and Withdrawal Pipe Supports
47v2468-100-5, R1, (01/14/87) CRD Insert and Withdrawal Pipe Supports

4782650-340, RO, (12/08/86) Mechanical RPV Sensing Lines Pipe
Supports . .

For Bellefonte:

Series 4BA0570-X2, "Aux. Bldg. and Intake Pumping Station, Typical
Seismic Instrument Tubing Support"

Series 4BA0895-X2, "Aux., Control, and DG Bldg., Typical Seismic
Instrument Tubing Support" T

3819D-R4 (11/18/87)
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5GB0925-10-02, R14, "Instruments and Controls, General Installation |
Notes" ‘ o C

5680925-10-43, R3, "Instruments and Controls, Tubing Hangers" | |
5680925-10-44, R8, "Instruments and Controls, Tubing Hangers® | | |
5G80925-10-45, R7, “Instruments and Controls, Tubing Hangers® | | |
5GB0925-10-46, R5, "Instruments and Controls, Tubing]HahgersW |

5G6B0925-10-47, R6, “Instrﬁments and Controls, Tubing}HahgersW o
5GB0925-10-48, RS, “Instrﬁments-and Controls, Tubingf@ahgersﬁ I
5GB0925-10-49, R8, "Instrﬁments and Controls, TubinngahgersW .
5GB0925-10-11, R4, "Instruments and Controls, Tube Clamp Assemblies"

5680925-10-22, R5, "Instruments and Controls, Thermal Expansioni- | | |
Table 2" ‘ Co

5G6B0925-10-23, R4, "Instruments and Controls, A‘Howab'leIM_otion VS.l | ..
Sx and Wm - Table 1" ] o

5680925-10-28, R7, "Instruments and Controls; Allowable Tubing Spans"
4RA0560-%X2-13, R7, "Reactor Bldg., Typical Seismic Conduit Support"

4BA0892-X2-9, R9, "Aux., Cont., & DGB, Typical Seismic Conduit
Connection to Embedded Unistrut" ]

4RA0560-X2-28B, R3, "React@r Bidg., Typical Seismic Conduit Support"

48B80892-X2-2, R13, "Aux., Control, & DG Bldg., Miscellaneous Steel,
Seismic Conduit Supports, Notes - Sheet/ 2" "' = = =

4RA0560-X2-2, R7, “"Reactor Building, Maximum Allowable Conduit | | |
Support Spacing" j S o )

4RAOS60-X2-58, ‘RO, "Reactor Building, Typical Seismic Conduit
Support" ‘ T

H. Nuclear Performance Plans [no RIMS numbers] S R I
1. For Watts Bar:

Revised Corporate Nuciear}Performance Plan, Volume 1{ Rév.‘4,\(03/86)\ oo
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Watts Bar Nuclear Performance Pian, Volume 4, Oraft (03/87)

For Sequoyah:

Revised Corporate Nuclear Performance Plan, Volume 1, Rev. 4, Z03/86)
Revised Sequoyah Nuclear Performance Plan, Volume 2, Rev. 1, (03/87)

For Browns Ferry:

Revised Corporate ‘Nuclear Performance Pian, Volume 1, Rev. 4, (03/86)
Browns Ferry Nuclear Performance Plan, Volume 3, Rev. 1, (08/86)

For Bellefonte:

Revised Corporate Nuclear Performance Plan, Volume 1, Rev. 4, (03/86)

I. General

].

2.

TVA memorandum from R. W. Cantrell, Acting Director of Nuclear
Engineering, to Those Listed, "Policy Memo PM 87-35 (DNE) -
Project/Branch. Responsibilities,” '[801 870123 002], (01/23/87)

TVA Division of Nuclear Engineering - Nuclear Engineering Procedure
(NEP), NEP-5.2, Rev. 0, "Review," [no RIMS number], (07/01/86)

J. Watts Bar: IN-85-283-002

].
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3.

WB-DC-40-31.3, "Assignment of Responsibility for Analysis, Support,
and Fabrication of Piping Systems," Rev. 2

WB-DC-40-31.7, “"Analysis of Category I and I(L) Piping Systems,"
Rev. 7, including a TVA memo from R. 0. Barnett to CEB Files,
{CEB 841015 015], (10/15/84)

WB-DC-40-31.9, “"Location and Design of Piping Supports and
Supplemental Steel in Category I Structures," Rev. 5, including a
TVA memo from R.AO. Barnett to.CEB Files [CEB 850123 004], (01/23/85)

WD-DC-40-36, "The Classification of Piping, Pumps, Valves, and
Vessels," Rev. 3
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5. CEB Report 75-9, "Design Data for Support of Category I Sta1n1ess
Steel and Copper Tubing," (10/1//75)

6. CEB Report 76- 5” "Alternate Cr1ter1a for P1p1ng Ana]ys1s and ‘
Support," Rev. 5, (12/14/82) ‘ |

7. Memo (no names, telecopied 01/28/87 14:24, attachment. captwoned.
23 OdUn|§ 1 Hanger .and Analys1s Update Proqram " [no RIMS number], :
no date

8. Bechtel Plant Design Caﬂculat1on Number PD 218-10, Rev. 0 Job
Number 16985-026, (08/18/87) o

9, TVA memo from Bill Carson to Nick L1akon1s, drawings attached from:
problems 26030, 67019, N3-67-A18A,: 31023, N3-40-A11C, and
‘N3-59-A01A, [no RIMS number], (05/?8/86)

10. TVA, marked copy telecopied 06/11/86 12:26, with attauhments,
[no RIMS number], (no ddte)

11. "Corrective-Action Response Evaluat1on“ (marked “N¢RS rep]y")L .
[no RIMS number], (08/05/85)

12. OE-SEP 82-18, TVA, WBN, “Program for Alternate Analys1s Fix -
Coord1nat1ng, Document1ng, and Verifying," Rev, 3, [no RIMS number],
(no date); Rev. 2, [B26 850503 001], (05/03/85) .

13. TVA memo from R, 0. Barnett to J. A. Raulston, “watts Bar Nuclear |
Plant Units 1 and 2 - Program Deficiency:. A1ternately Ana]yzed
Piping - . . ." [CEB 850123 008], (01/23/85) . = = = \

14. TVA memo from J. A.. Rauhston to J.:W.: Hufham,: "Watts Bar‘Nuclear
Plant Unit 2 - Program Deficiency: Alternately Analyzed P1p1ng -
. . " [B45 851219 2647, (12/19/85) ‘

15. NCR WBN SWP8231 (reply, RFI 064) [SwpP 820616 006], (prepared\ o S
06/16/82) Co

16. ECN 3213 (TTB 219-3) [SWP"830120'526]Q (01/20/83)
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