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EXECUTIVE SUMMARY

This subcategory report summarizes and evaluates the results of four Employee
Concerns Special Program element evaluations prepared under Engineering
Subcategory 22600, Seismic Interaction Design. The perceived problem was that
lighting fixtures could become free missiles or swinging missiles during a

seismic event and could damage Category I equipment. The element evaluations |
document the evaluation of 20 issues related to TVA's four nuclear plants,
Sequoyah, Watts Bar, Browns Ferry, and Bellefonte. The basic issues were

derived from one employee concern filed for Watts Bar, which cited presumed
deficiencies or inadequacies in the design of lighting fixtures. In addition,

one concern specifically applies to Bellefonte, but its scope is enveloped by |
that of the Watts Bar concern. '

The evaluation determined that the designs for Sequoyah, Watts Bar, and l
Bellefonte provide adequate vertical restraint to withstand seismic l1oads and
prevent lighting fixtures from becoming free missiles; the Browns Ferry design
does not substantiate such adequacy. When examining horizontal support,

however, the evaluation team determined that the TVA design will not preciude ,
pendant-mounted lighting fixtures becoming swinging missiles that might damage
Category I (or Class I for Browns Ferry) components during a seismic event.

‘ The issues evaluated resulted in negative findings which required corrective '
action. Eight corrective actions were developed to remedy the 20 negative
findings. For three of the 20 negative findings, TVA had initiated corrective
actions before the Employee Concerns Task Group evaluations, and three other
negative findings required new actions to resolve the findings. The remaining
14 negative findings resulted from peripheral findings identified during the

evaluations. ’

The causes for the negative findings were diverse, with causes stemming from
design process ineffectiveness being dominant. All of the eight corrective
action descriptions for this subcategory were judged to be individually
significant from a licensing standpoint.

This design area may appear limited, but the cause implies broader |
significance in DNE management's lack of attention to selection, training, and
supervision of first- and second-1ine engineering supervision assigned to this
work.

TVA has developed corporate and plant-specific nuclear performance plans
(NPPs). These plans identify corrective actions to remedy existing problems
and to improve TVA's nuclear program.

‘ 2643D-R26 (10/15/87)
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Although the emplbyee concerns and issues evaluated for this subcategory did |
identify some valid problems, the relatively small number of negative findings
and the random nature of the causes do.not lead to the conclusion that. seismic [
interaction design constitutes a significant technical problem for the ' o
Sequoyah, Watts Bar, Browns Ferry, and Bellefonte nuclear power plants.

The findings of this subcategory are combined with those of other. subcategory
reports and reassessed in the Engineering category evaluation, which has °
assessed the broader issues identified and has issued the necessary.corrective |
action tracking documents. :

2643D-R26 (10/15/87)
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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 (ECTG), were established by TVA'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 a 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.

Either the Subcategory Summary Table or another attachment or a combination

of. the two will enable the reader to find the report section or sections in
. which the issue raised by the concern is evaluated.
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The subcategories’ are them391ves summarized in a series of e1ght tategory
reports. Each category report reviews the major findings and colkpctxve
significance of the subcategory reports in one of the follow;ng ateas:

¢ man&gemént and personnel tqlations

* industrial safety

* construction

* material control

* operations

* quality assurance/quality control.

* welding

* engineering
A separate report on employee Fonceﬁhs +dealing'with specxfic‘contentioms of

intimidation, harassment, and wrongdoiug will be releaﬁed by the TVA Office
of the Inspector General. ‘ (.’

Just as the subcategory reports integrate the information collected at 'the
element level, the category reports 'integrate the information dssembled in
all the subcategory reports within the!category, addceﬂsxng parcivularly
the underlying causes of those. problems thac TuR across more than' one
subcategory.

A final report will integrate and assess the information rollected by all’
of the lower level reports prepared’tor the. 'ECSP, ‘1nc1ud1ng the Inspector:
General's report.

For more detail on the methods by which ECIG employee concerns were
evaluated and reported, consult the Tennessee Valley Authority Employea
Concerns Task Group Program Manual. The Manual spells out the program's
objectives, scope, organization, and-responsibilities. It alse specxfxes
the procedures that were followed in the investigation, reporting. and
closeout of the issues raised hy 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 initiated before the evaluation of the issue

was undertaken

Class D: Issue 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 recucrence.

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
subcategory level, that deals with one or more issues.

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

K-form.

(14
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evaluator(s) the individual(s) assigned the tespon31b11mty to asses s a specific
groupxng of employee concerns.

findings includes both statements of ‘fact land ‘the judgments mad@ about those
facts during the evaluatﬁon process; negative findings requite corrective
action. ‘

issue a potential problem, as 1mterpretéd ‘by 'the ECIG. dur1n5 the evaluation
" ' process, raised in one or more concernb.‘ b

K-form (see ?employee comcern“)
requirement ‘& standard of pertormance. behavzot” or quallty on whxuh Aan
evaluation Judgment or dac;sxon may- be based.

root cause -the underlying reason for a problem,l
*Terms essential to .the program ‘but which requice detaxled det1nition have been

defined ‘in the ‘ECTG ?toreduta Manual (e.g., generic. specific, nuclear
safety- related. unrevxewed smfery-sxgnzficant question)
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Al
AISC
ALARA
ANS

. ANSI

ASME
ASTHM
AWS
BFN
BLN
CAQ

CAR

CATD

CCIs
CEG-H
CFR
CI
CHTR

coc

DCR

DNC

- Acronyns

Administrative Instruction

American Insciéute of Steel Construction
As Low As ‘Reasonably Achievable

American Nuclear Society

American National Standards Institute
American Society of Mechanical Engineers
American Society for Testing and Materials
American Welding Society

Browns Ferry Nuclear Plant

Bellefonte Nuclear Plant

Condition Adverse to Quality

Corrective Action ‘Report

Corrective Action Tracking Document
Corporate: Commitment Tracking System
Category Evaluation Group Head

Code of Federal Regulations

Concerned Individual

Certified Material Test Report
Certificate of Conformance/Compliance
Design éhange Request m

Division of Nuclear Construction (see also NU

-CON)
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DNE Division of Nuclaar}Engimeerin;
DNQA .Division of HucleariQuality Assurance
DNT Division of Nuclear Training
DOE Department of Enatgﬁ
pro Division Personnel Otficer
DR Discrepancy Report @r Deviation Report
ECN Engineering Change Notice ‘
ECP Employee Concerns Pﬁogram
ECP-SR |, Employee Concerns P#ogrampSite Representative 3 3 o
ECSP Employee Concerns Shecial Progranm ‘
ECIG Employee Concerns Iasg Group
EEOC Equal Employment Opportunity Commission e N
EQ Enviconmental Qualification
’ EMRT Emergency Hadicél Résppnse Team

EN DES Engineering Design

a

ERT Employee Response Team or Emergency Response Iéam}
FCR Field Change Request
FSAR Final Safety Analysig Report L o 1
FY Fiscal Year ‘ |
GET General Employee Tr@inin;
HCI Hazard Control antﬁuction 3 3' *
. HVAC Heating, Vencilating. Air Conditioning

11 ., Installation Instruction

INPO *  Institute of Nuclear Power Operations

IRN Inspection Rejectioﬁ Notice
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L/R Labor Relations Staff
M&AX Modifications and ‘Additions Instruction
MI Maintenance Instruction .
MSPB Merit Systems Protection Board
MT Magnetic Particle Testing
NCR Nonconforming Condition Report
* NDE - Nondestructive Examination
NPP Nuclear Perform;nce Plan
NPS Non-plant Specific or Nuclear Procedures System
NQAM Nuclear 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 Nucléar‘Utility Management and Resources Committee

” OSHA Occupational Safety and Health Administration (or Act)
ONP Office of Nuclear Power
owcp Office of Workers Compensation Program
PHR Personal History .Record
PT -Liquié Penetrant Testing
QA Quality Assurance
QAP Quality Assurance Procedures
QC Quality Control .

QI - Quality Control Instruction
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qQce Quality Control Procedure

QIC Quality Technology Company

RIF Reduction in Force |

RT ‘Radiographic T&s;ing ’

SQN Sequoyah Nuclear Plght 3 3 ,
SI * Surveillance Instruction

sop Standard Opetaniyg P?oeedqtg ‘

SRP Senior Review Panel} )
SUBC Stone and Webster Engimeering Corporation

TAS Technical Assistance Staff

T&L Trades ;nd Laﬁpr

TVA Tennessee Valley A;thority

IVILC Tennessee Va;léy'Tradeg and Labor Council,

-UT Ultrasonic Testing

VT - Visual Testing

WBECSP Watts Bar Empimyee Concern Special Program
WBN' Watts Bar Nnclaar‘?}ann
WR. Work Request ot‘Uorg Rules

wpP Workplans
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1.  INTRODUCTION

This subcategory report summarizes and evaluates the results of the ECSP
element evaluations prepared under Engineering Subcategory 22600, Seismic
Interaction Design, which contains concerns about the design and installation
of lighting fixture supports. The concerns cited the perceived problem of
lighting fixtures becoming free missiles or swinging missiles during a seismic

.event and damaging Category I equipment.

Two employee concerns provide the basis for the element report evaluations and
are listed by element number in Attachment A. The plant location where the
concerns were originally identified and the concern applicability to other TVA
nuclear plants are also identified.

e

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

o} Section 2 -- summarizes, by element, the issues stated or implied in
the employee concerns

0 Section 3 -- outlines the process followed for the element and
subcategory evaluations and addresses the determination of generic
applicability

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

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

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

) 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 cateqory 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.

0 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

26430-R26 (10/15/87)
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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 Attacnment B in parentheses at the end of the corrective
action description.

The term "Peripheral f1nd1nq" 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 I I '« =

0 Attachment C -- lists the references cnted in the text: « | 1 1 |

2. . SUMMARY OF ISSUES SRR

The employee concerns listed in Attachment A for each element -and plant have
been examined, and the potentlal prob1ems ra1sed by the two concerns have been
identified as two separate 1ssues.‘

A summary .of the issues evaluated under this subcategory for each element and
each plant is listed below: :

o  226.0, Design of Light1nd Fixture Supports - L1ght1hq fixtures ‘are
’ - not proper]v designed to prevent [them from damag1ng Category I
equipment during a seismic event |(SQN, | WBN, BFN, and BLN)

Safety cable is not adeqwate to seismically support lighting
f1xtures shown in: draw1nqs 4BA0893-X2-43, Rev. 1, and ~44 Rev. 1
BLN)

The issue summary above covers a pﬁeSumed deficiency or inadeduaéy in the ‘
design of lighting fixtures and is associated with the quality of that design.

A statement describing the issues eva1uated within the element reports is
provided in Attachment B, This attachment also identifies findings and '
corrective actions, which will be d1scussed in Sections 4 and § of this report.

As the following sections show, the above 1ssUes\werewfound to be va11d and to
require corrective action at each of the four plants. o ! !

3. GENERIC APPLICABILITY/EVALUATION‘PROCESS‘

This subcategory report is based on the information canta1ned in’ the élement
reports prepared to address the specific employee concerns related to the |
issues broadly defined in Section 2. The evaﬂuat1on urocess is described in
the following subsections.

2643D-R26 (10/15/87)
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3.1 Generic Applicability Review

Two employee concerns provide the basis for the element evaluations and are
listed by element number in Attachment A. The plant location where the
concerns were originally identified and the concern applicability to other TVA
nuclear plants are also identified. One concern was initiated at Watts Bar
(WBN) and is sufficiently broad to generically apply to the three other TVA
nuclear plants, as shown in the applicability column. The second concern
specifically applies to Bellefonte and is enveloped by the scope of the Watts
Bar concern. :

3.2 General Evaluation Process

a.

b.

h'

Developed issues from the employee concerns. .

Reviewed current regulatory requirements, industry standards, and
TVA criteria documents related to the issues to develop an
understanding of the design basis.

Reviewed applicable design documents and conducted facility
walkdowns, as appropriate, to develop design understanding and to
verify implementation status. .

Reviewed applicable FSAR, Safety Evaluation Report (SER), and SER
Supplements to understand scope and basis of NRC review, determine
regulatory compliance, and to identify any open issues and/or TVA
commitments related to the design.

Reviewed any other documents applicable to the issues and determined
to be needed for the evaluation such as correspondence, transcripts
of interviews, procedures, test reports, nonconforming condition
reports (NCRs), engineering change notices (ECNs), evaluation
reports, etc.

Using the results from steps a through e above, evaluated the issues
for each element and documented the findings in element reports.

Tabulated issues, findings, and corrective actions from the element
reports in a plant-by-plant arrangement (see Attachment B).

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

2643D0-R26 (10/15/87)
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i

i. Classified the findings and corrective actmons from the e]emeht o
reports using the ECSP definitions. ‘

J. On the basis of ECSP guide]ines; analyzed the' causes éndiestab1ished ‘

the collective significance of the findings from the element reports.

k. Evaluated def1n9d uorrect1ve actions to determine if add1t1ona]
actions are required as a resu]t of causes found in step jeo I

1. Provided additional judgment or\1nformat1on that may not be apparent

at the element report 19ve1.

3.3 Specific Evaluation Process

In addition to the general evaluation, as described above, performed by the
evaluation team for each plant, Spec1f1c documents were also reviewed on the
basis of their app11rab11mty to the issues. I These documents and other unigque
information are listed in At%achment C.

a. Evaluated program to assure that lighting fixtures do not became‘ i
seismic interaction items. (SQN, WBN, BFN, and BLN) - !

b. Reviewed attachments to the two NRC letters from Younqb1ood to White

(February 18, 1986, and June 23, 1986) for !possible add1t1ona1
relevant 1mformdt1on. (SQN NBN BFN, and 'BLN) « = |

c. Obtained and reviewed des1gn draw1ngs\for IIght f1xtures. (SON, !
WBN BFN and BL N) | i i i

d. Reviewed selected Lalculatlons of light f1xture restra1nts. (saQh,
WBN, BFN, and BLN) ‘ AR

e. Performed walkdown in Cateqory I strurtures to view 11ght1ng f1x1ure
installations (all plants) and-exit signs (BLN). ‘

f. Reviewed program and results towdate in resolving SCR: SQN MEB 8610 °
and Gilbert/Commonwealth Technical Issue 11. (SQN) =

g. Reviewed program and resu]fs to date in resolving SCR NBN CEB..8537
and TVA generic review of ¢CR SQN MEB'8610. (WBN and BFN) o

h. Reviewed program and results to date in resolving and TVA generic¢

review of SCR SQN MEB 8610, SCR WBN CEB 8537 SCR BFN MEB 8605, and!
PIR WBN CEB 8572. (BLN) b

'26430-R26  (10/15/87)
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4.  FINDINGS

The findings from each of the four element evaluations for this subcategory
are listed in Attachment B by element number and by piant in a matrix form
along with corresponding issues and corrective actions. The discussion and
summarized element findings for each plant follow.

4.1 Desiagn of Lighting Fixture Supports - Element 226.0

Individual lighting fixtures are typically lightweight, generally 50 pounds or
less and rarely exceeding 100 pounds, and are adequately supported for
Sequoyah, Watts Bar, and Bellefonte to withstand a seismic event and prevent
the fixtures from becoming free-falling missiles that might damage seismic
Category I components. ‘However, the TVA design of pendant-mounted lighting
fixtures does not, in general, provide adequate horizontal support during a
seismic event to prevent them from becoming swinging missiles that might
damage adjacent seismic Category I components.

4.2 Seauoyah
4,2.1 \DetaiIgd Findings for SQN

Light Fixture Support Criteria for SQN. NRC General Design Criterion 4

requires that Category I structures, systems, and components be appropriately
protected against dynamic effects, including the effects of missiles, pipe

whipping, and discharging fluids, that may result from equipment failures and
from events and conditions outside the nuclear power unit. SQN commitment to

-comply with this criterion is contained in FSAR Section 3.2.

Position C-2 of Regulatory Guide 1.29, "Seismic Design Classification," states
that those portions of structures, systems, or components that are
non-Category I, i.e., I(L), but whose failure could reduce the functioning of
a Cateqory I item to an unacceptable safety level should be designed and
constructed so that the Safe Shutdown Earthquake (SSE) would not cause such
failure. SQN commitment to comply with this regulatory guide is contained in
FSAR Section 3.2.1.

The design of SQN electrical system is based, in part, on Standard
IEEE-308-1971 as stated in FSAR Section 8.1.5. This standard establishes and
defines Class 1E as the classification of electrical equipment required to
achieve safe shutdown. SQN was originally designed with three lighting
systems:

] Normal Lighting - This system is powered from non-Class 1E power
sources.

2643D-R26 (10/15/87)
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0 Standby Lighting - This system is normally powered from non-Class 1E °
power sources and transfers to the onsite Class IE diesels upon' @ |
failure of non-Class 1E sources. A

l
o  Emergency Lighting - This system is powered from the onsite Class 1€/ | = |
vital battery -boards and is activated by failure of the offsite! | | | |
sources and operates until transfer from the normal to standby ' ' |
system is completed when the diesels are fully functional. This 125

Vdc system is designed for 2-hour operation. ‘

The structural support of these three systems is described in SQN-DC-V-13/11
and shown -on drawing series -47A057, Co

NCR SON MEB 8304, Rev. 2, indicates that TVA committed to- the NRC on October
23, 1979, to provide a fixed self-contained 'second emergency 1ighting system
consisting of fluorescent or sealed-beam units with an individual 8-hour
minimum battery power supply in areas that must be manned for safe cold
shutdown and for access and egress routes to and from all fire areas.

This commitment was made in response to NRC review of FSAR f6r]10]CFR Part 50,
Appendix R requirements. The structural support for this system is not
included in SQN-DC-V-13.11, but is shown on drawing 47N1410-1, Rev. 18.

TVA design criteria for seismic support of original design lighting fixtures

in Category I structures are contained in'Civil Design Guide 0G-C1.6.3, which
states that a literature survey of damage due to earthquakes finds lighting
fixtures highly susceptible to failure. This is particularly true for
pendant-mounted fluorescent and incandescent fixtures. The criteria. conclude
that, with certain stated exceptions, the incorporation of an auxiliary' ' |
support cable as an integral part of the light fixture 'is 'the most effective
approach for ensuring an appropriate degree of 'seismic vertical restraint. ' |
This support is a 1/16~inch flexible corrosion-resistant cable (MIL-C-5424). ' '

Additional requirements are imposed for the first emérgéncy lighting system to '
maintain_the electrical power supply to the fixture during or after a seismic |
event. This is accomplished by a three-way lateral.cable support system which
keeps the fixture in a plumb position. ' o 1 oo

Design Guide DG-C-1.6.3 further statQS‘that:

"In the event of a 1ighting fixture failure due to seismic conditions,
motion of the fixture in any direction will be limited to the length of '
free cable. Care must be taken to eliminate or otherwise protect any
safety-related equipment within the range of motion afforded by thé cable
from impact by the fixture.* ~~ ' ' 7 | | o
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The evaluation team has reviewed these criteria in 1ight of general
engineering industry experience and determined that they are adequate.

The SQN design criteria for support. of original 1ighting fixtures in

Cateqory I structures (which predate the civil design guide) are contained in
SQN-DC-V-13.11, which forms the design commitment for SQN. The two sets of
design criteria are very -similar. With the exceptions noted later, after
review of the 47A057 series 1ighting fixtures support drawing, the evaluation
team determined that SQN-DC-V-13.11 criteria are adequate based on general
engineering industry experience.

Criteria Apolication for SQN. The implementation of the SQN design criteria
1s contained in the notes and details shown on the 47A057 series lighting
fixture support drawing which is invoked by lighting plan and detail drawings
such as 45N1410-1, 55N416-1, and. 55N416.2. Individual lighting fixtures in
nuclear industry facilities are typically light weight, generally 50 pounds or
less and rarely exceeding 100 pounds. These weights are confirmed by
SON-DC-V-13.11 Section 4.0, which indicates weights in the 20~ to 35-pound
range.

Smaller and lighter fixtures have one auxiliary cable support at the fixture
stem while larger and heavier fixtures generally have more than one stem with
auxiliary cable supports at each stem. The minimum breaking strength of the
cable is specified to be 480 pounds. The cable is generally attached to a
sinale expansion anchor either 1/4- or 3/8-inch in diameter. Specification
G-32 indicates allowable tension working loads of 500 and 700 pounds and shear
working loads of 300 and 500 pounds. Thus the evaluation team concludes that
the light fixtures are properly designed with adequate vertical support to
withstand a seismic event. The evaluation team has reviewed this drawing
series and concludes that it is technically adequate, subject to one
observation which is similar to that for Design Criteria SQN-DC-V-13.11. This
observation is that Figure 5.0-1 of SQN-DC-V-13.11 and the principal detail
for emergency lighting fixtures on 47A057-21, Rev. 3, correctly illustrate
aoplication of Section 5.0 criteria. However, the details in Figure 4.7-1 for
the emergency light and the alternate detail shown on 47A057-21 and‘ the
emergency light detail shown on 47A057-6, Rev. 5, do not agree with the text
of Section 5.0 and with Figure 5.0-1.

The evaluation team reviewed drawings 47N1410-1, Rev. 18, 55N416-1, Rev. 18,
and 55N416-2, Rev. 19, and noted that they refer to a battery pack emergency
light system that differs. from the types described in either the SQN design
criteria or drawing 47A057, as discussed earlier. This battery pack emergency
lighting system is not required to withstand a SSE, as indicated by general

. note 5 of drawing 47N1410-1, but must be restrained from becoming a hazard to
Cateaory I systems during or following a SSE. These restraint details are

L
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shown as detail A of drawing 47NI410 1 and the eva]uat1on team deeme them to
be adequate for the purpose. !

Seismic Interaction Proaram for SQN. The discussion below is not specifically
about the support of 11ght1ng fixtures. ' It does, however, relate to the
development of TVA's seismic interaction program and the subsequent  addressing!
of lighting fixtures as a component of that program. L

In ear]y 1986, G11bert/Commonwealth (6/C) conducted a technical review of the
SON main and auxiliary feedwater systems modifications betwaen issue of | | |
operating license and June 1985. .G/C Report 2614 (March 3, 1986) describes
the anproach, methodology, results, and conclusions of the technical review.
Technical Issue 11 of that report is titled "Sei¢mic Interactions" and
describes a condition where a 2-inch 0.D. Category I(L) prwmary makeup water
suoply piping system was located near tubing supplying air to-the auxiliary' !
feedwater bypass valve 2-LCV-3-148A. This. piping is not seismically | | | |
restrained to prevent lateral displacement and the : striking. of. the air supply
line. G/C found no documentation to demonstrate that this mntpract1on would
not impair the auxiliary feedwater system safety functions. = P

G/C also found that INPO Finding DC:3-2 (1985) for WBN 1dent1f1ed a 'proximity |
issue regarding displacement of Category I(L) piping systems as a potentially |
generic concern. This INPO finding and the resultant SCR. SQN. CEB 8514 address
the position retention (falldown) but not the displacement (swinging) of @ | |
Cateqory I(L) system. The TVA action plan to reso]ve G/C I%sup No. 11‘ Lo
resulted: in the generation of SCR SQN MEB 8610. oo b

From February 12 through March 14, 1986 ‘the NRC.'staff conducted a special
inspection to examine design con1ro1 pra¢tices for SQN. The main focus of @
this inspection was on the findings of the G/C technical review and additional.
items. The inspection results are contained in NRC:!I&E Inspection Reports
50-327/86-27 and 50-328/86-27 transmitted by NRC letter from Taylor to!White
(Apbril 22, 1986). The NRC concluded that the G/C review was thorough and'
appropriate in technical depth within the selected review scope and that the
technical and generic issues 1dent1f1ed appear to be valid. P

6/C Technical Issue No. 11 indicated that a prbxﬂm1ty fssue was identified
with recard to the displacement of Category I(L) piping as a potentxa]ﬂy ‘
generic concern by INPO Finding DC.3-2 in 1985 for WBN.” This finding resulted:
in SCR SON CEB 8514 (December 24, 1985, and February 28, 1986) The INPO
finding states: ‘ A L

"An engineering evaluation has not been performed: to Justify the desﬁgn
criteria of seismically supported nonsafety (IL) FI(L)] systems. The
present design criteria for IL [I(L)] rod hangers is not adhered to
consistently. Some IL [I(L)] ,upport desﬁgns do not consuder all seismic
loadings."

2643D-R26 (10/15/87)
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The INPO finding contained the following as’ supporting facts:

0 Undocumented development of vertical load criteria for piping
support rod hangers

o Inconsistent factors of safety not meeting design criteria for
piping supports

o Undocumented development of flexibility criteria for HVAC duct rod
hangers .

o The potential for rod hanger supported pipe displacing and impacting
other nearby components/systems is not addressed

0 Rigid supports are interspersed with rod hangers in HVAC I(L) duct
systems. Distribution of horizontal loads in a seismic event is not
modeled consistently with actual structural behavior

Further Relevant Document Review for SQN. The evaluation team reviewed the
attachments to NRC letters from Youngblood to White (February 18, 1986, and
June 23, 1986) for issues or information, relevant to this report, that are
not included in the concern statement itself. No such issue or information
was found in the February 1986 letter; however, on pages 131-133 of the
attachment to the June 1986 letter, it became apparent to the evaluation team
that the term "caged" used in the concern relates to prevention of the light
bulbs or tubes. from falling out of the fixtures as a result of a seismic
event. This associated issue does not appear to have been subjected to a
documented review by TVA. However, the evaluation team's generic conclusion
is that because 1ight bulbs and tubes have brittle glass and 1ight mass
(usually one pound or less), they do not generally present a significant
safety hazard that might compromise the function of adjacent Category I
equipment, which is of greater ruggedness and mass. According to criteria
developed by the evaluation team for.other nuclear power plant facilities, the
item being struck will not generally be adversely affected if the size or mass
of the striking item is less than or equal to that of the item being struck.

Exceptions for this conclusion might be found in areas such as over the main
control room semi-horizontal panels where plant operators or panel switches or
buttons might be impacted. During the evaluation team walkdown during the
week of June 24, 1986, for evaluation of Sequoyah Element Report 224.5, it was
noted that there was a grate or grid for diffusing light between the tubes or
bulbs and the control panels which will mitigate any falling tubes or bulbs.
Thus the evaluation team considers this associated issue to be of no safety
significance. :
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TVA Evaluation of SCR SQN MEB 8610. Inspection criteria for rod hung -
Category I{L) items are established in TVA memo from Handy to SQN Files
(April 22, 1986). This memo, which has been checked, reviewed, and approved
by TVA, estab11shes a maximum horlzontal‘d1sp1hcément of + 6 1nches for such
pipes, conduits, HVAC ducts, and cable trays and 'a maximum Horizontal
displacement of + 10 inches or + 30 degrees sw1ng angl| whichever is less,
for pendant-mounted light fixtures.: ! b

Evaluation team discussion with TVA. personnel 1nd1cated that there are’ no
calculations or other documentation for these criteria which are based on’
informal studies of ground motion dusp1ademénts at rock-based sites within the:
TVA service territory plus consideration of building movements during an $SE..
TVA personnel agreed to provide such documentation in the correct1ve action
plan.

On the basis of evaluation team discussions with TVA personnel, new
engineering. change notices will address seismic¢c interaction coricerns as a: ‘part
of the seismic review process. These new evaluations will be:similar to, and
compatible with, those completed under SCR SQN MEB 8610. This seﬁsm1C\reV1ew
process will be in accordance with CEB-DI-121.03, Rev. 1, “Seismic Des1gn,
Review and Control." The CEB seismic evaluation for seismic 1nteract10n will
include the following elements: ‘

) Ensure equipment and systems will not. have UMackeptable impact from
existing rod hung Category I(L) items ,

) Ensure' that new rod hung Category E(L) items will not 1mpact
existing Category 1 frag11e items in an unacceptable manner

These two elements are currently expected to be based on design consultation
and walkdown information and evaluation. !As'these elements are currently
based on verbal instruction, TVA persomnel understand that there is a need td
formally document this instruction. by revision of CEB-DI-121, 03 o

A walkdown of the Auxiliary Building was conducted (March 8 and 9; 1986, and'

v
|
'

documented by TVA memo from Estes to Brown, June 5, 1986) to 1dent1fy possible

interactions between Category I(L) suppor*ed‘compdnehts and - ,af@ty-rela1ed
components which could result in degrad1nq a safety system.

This TVA walkdown of the Auxiliary Bu11d1ng identified 204 p0551b1e
interactions of which 98 were reviewed by CEB. The remainder were ‘justified !
by Electrical Engineering Branch (EEB) and MEB. Approximately 20 1nteract10ns
involved lighting fixtures or stems. TVA conc]uded that 10 interactions -
none involving lighting - required field work. | TVA determined that one of'
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- these ten interactions (one pipe potentially interacting with two separate air
line solenoid valves) was due to seismic interaction considerations and that
the remainder were due to other considerations.

A second walkdown of the Control Building, Diesel Generator Building,
Additional Diesel Generator Building, emergency raw cooling water (ERCW)
pumping station, and the annulus areas of both units 1 and 2 Reactor Buildings
was conducted on April 26 and 27, 1986, as documented by TVA memo from Estes
to Brown (June 11, 1986), for similar purposes and with similar methodology as
the first walkdown.

This TVA walkdown identified 90 possible interactions of which 49 were
reviewed by CEB. The remainder were justified by EEB and MEB. There were two
interactions involving lighting fixtures and/or stems. TVA concluded that two
interactions - none involving lighting - required field work for reasons other
than seismic interactions.

The first walkdown was surveyed by the TVA Quality Surveillance Group (on
April 18 through 22, 1986, and documented by TVA memo from Andrews to Wilson,
May 14, 1986) to assess the adequacy of the walkdown procedures. and walkdowns
performed by Division of Nuclear Engineering (DNE) in the Auxiliary Building.
The weaknesses listed by this memo appear to the evaluation team to have been
satisfactorily resolved based on review of the walkdown package.

Technical Instruction TI-98, Rev. 0 (April 25, 1986) and a similar predecessor
document were used to perform the walkdowns. This instruction was reviewed
and aporoved by Plant Operations Review Committee (PORC) as documented by
Unreviewed Safety Question Determination (USQD) for TI-98, Rev. O (April 25,
1986), in response to directions in. a TVA memo from Andrews to Abercrombie
(April 18, 1986) that walkdowns or surveys of safety-related matters must be
performed by PORC-reviewed instructions pending an approval programmatic
instruction. The evaluation team reviewed TI-98 and concluded that it was
adequate for its stated scope.

During review of the walkdown instruction and resultant documentation the
evaluation team noted that portions of the Auxiliary Building and the
containment vessel portion of the Reactor Buildings were excluded from the
scope of the walkdowns. TVA's Action Plan to resolve G/C technical Issue 11
(February 24, 1986) agreed to 1ist, walkdown, and evaluate all Seismic .I(L)
systems for SQN as corrective action.

The evaluation team notes the lack of a document describing the complete
program for controlling this seismic interaction activity. The technical
instruction will effectively implement the walkdown activities of this
program. The TVA memo from Handy to SQN files (April 22, 1986) contains .

C L
]
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.adequate threshold criteria for subs equedt évaﬁuatxéns when its basis is =
adeauate]y documented. The division of Hesbon§1ﬁ1lit1es between d1sc1p11mes
is defined in CEB-DI 121.03, Rev. 1. Such a program might include thresholds
of frag111ty/duct1]lty/f1ex|b111ty to provide additional criteria for
interaction resolution. The walkdowns and evaluations performed to date and
those that are required to complete this effort will resolve near-term issues
and furnish an adequate baseline for future evaluations as additional p]ant
modifications are made. Recognition of this future need is a]ludpd to 1n 1tEm
c. of block 5e in SCR SQN MEB 8610, whnch states:

"Corrective action will be readdrcssed to the 'post- -modification walkdown
phase' rather than.to the 'design phase,' ‘and will be included in the
acceptance criteria of the post-modification walkdown." ‘

TVA personne1 will revise CEB-DI-12. 1 03 to prov1de a complete program as -a
part of the corrective action p]an. , ‘

The walkdown results are indicated on a marked 'set of plant draw1ngs and a
computerized 1isting attached to the two TVA memos from Estes to Brown. The
documentation of the EEB and MEB Pvaluat16ns adpeﬁrs to be pr1nc1pa1]y the
interaction resolution contained in the computer1zed 1lst1ng wh11e that for !
the CEB is calculation CEB CAS 214, Rev. 1.

The evaluation team reviewed both the computpr1zed listings of potent1a1
se1sm1c interactions and the calculations and noted the fo]low1ng'

0 Many interactions are resolved by- the ndtat1oh that the nonrod -hung
item is nond1v1<1oma1, nontrained, lete. ' This'is acceptab]e since
neither item in the 1ntera<t1on s’ clparly requ1red for safe plant
operation or shutdown. S

"0 The evaluation team rev1ewed a copy of the CEB calculdtlon !

(CEB- CAS-214) for lighting fixtures and other items included W1th1n !

the scope of SCR SON MEB 8610. The calculation was reviewed for 'its '
assumptions, collection of data, ldgic, analysis, and conclusions, '
This ca]culat1om is based on photographs’of the interaction, the |
interaction description in the computerized listing, the design
criteria in the TVA memo from Handy to SQN files (April 22, 1986)
and other data gathered during the walkdowns. The Pvaluat1on team
considers the calculation to be genera]ly adequaie, however,
additional written justification' is needed in some areas to permit
another engineer who did not participate in the original walkdowns
to arrive at the same conclusions. During the d1scuss1ons with TVA
personnel it became apparent that enhdnced under$tand1ng may be
obtained by viewing the orig1na1 color photographs. During these
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discussions-TVA personnel agreed to have a supervisor re-review
calculation CEB-CAS-214 in 1ight of the above and any necessary
changes to the calculations will be made at the time of additional
walkdown evaluations. This action is a part of the corrective
action plan.

The evaluation team considers the TVA action plan response to G/C Issue No. 11
and corrective “action/action required to prevent recurrence portions of SCR
SON MEB 8610 generally adequate in concept. ‘However, some deficiencies and
discrepancies exist in TVA evaluations and design documents regarding
prevention of lighting fixtures from becoming swinging missiles (seismic
interaction) and the application of the lighting design criteria. TVA
personnel agreed to correct these deficiencies and discrepancies as part of
their corrective action plans. .

4,2.2 Summarized Findings for SQN

Overall, on Sequoyah, the basic structure of a program to control seismic
interaction design was in place as a direct result of an early 1986
Gilbert/Commonwealth technical review of the Sequoyah main and auxiliary
feedwater systems.. However, portions of this basic structure were not
cohesively integrated. "There is no document which describes the complete
program for controlling the seismic interaction design activity. A properly
documented instruction has been issued to effectively implement the walkdown
activities of this program when amended to address all plant areas. There is ‘
documentation that provides adequate threshold criteria but no technical basis
for the criteria has been documented. The Civil Engineering Branch staff has
formally revised a design interface document for seismic design, review and
control, and the division of responsibilities between engineering disciplines
after report preparation. This document contains generic instructions for
seismic interaction design.

In addition, several inconsistencies were observed within. and. between both the
desiaqn criteria and the construction drawings for the support of lighting
fixtures. The Sequoyah project has agreed to resolve the inconsistencies as
part of their corrective action plans.

At the time of evaluation team review, Sequoyah reviews were documented as
being complete. The evaluation team'noted that the Sequoyah action plan to
resolve the Gilbert/Commonwealth issues committed to list, walk down, and
evaluate all seismic interaction conditions at Sequoyah. The evaluation team
found that the scope of the completed reviews for these mechanical,
electrical, and civil interface reviews excluded portions of the Auxiliary
Buildings and- the containment portions of the Reactor Buildings. Sequoyah
corrective action plan is. to walk down and evaluate these areas. The
evaluation team reviewed the calculation which supported the conclusions for
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the completed efforts, and. con$iders it to be generally adequate. However,
additional written justification is lacking in some areas to permit another
engineer who did not participate in the original walkdowns ‘to arrive at the
same conclusions as. required by sound engineering practice and TVA management

0

policy.
4.3 Watts Bar

4.3.1  Detailed Findings for WBN

Light Fixture Support Criteria for WBN. NRC General Design Criterion 4 :
requires that ‘Category I structures, systems, and components be appropriately
protected against dynamic effects, including the effects of missiles, pipe

whioping; and discharging fluids, that may result from equipment failures ‘and
from events and conditions outside the nuclear power unit. WBN commitment to
comply with this criterion is contained in WBN FSAR Section 3.1. o

Position C-2 of Regulatory Guide 1.29, "Seismic Design Classification," states
that those portions of structures, systems, or components that are =~ ' '
non-Category I, i.e., I(L), but whose failure could reduce the functioning of
a Category I item to an unacceptable safety level, should be designed and
constructed so that the safe shutdown earthquake (SSE) would not cause such '
failure. ‘WBN commitment.to comply with this regulatory guide is contained in
FSAR Section 3,2.1. R

The desian of the WBN-electrical system is based, /ini part, on Standard = = =
IEEE-308-1971 as stated in FSAR Section 8:1.5. ! This!standard establishés and
defines class 1E as the classification of electrical equipment required' to ' ' |
achieve safe shutdown. FS5AR Section 9.5.3 and NCR WBN MEB 8305 indicate that |
WBN was originally designed with three lighting systems (hereinafter called
"original lighting systems"): : S ‘

o Normal Lighting - This system is powered from non-1E power sources. @ |

o Standby Lighting - This system is norimally powered-from non-1E power
sources and transfers to the onsite'class IE diesels upon failure of |
non-1E sources. e

o Emergency Lighting - This system (hereinafter called "first
emergency 1ighting system") is powered.from the onsite class 1E
vital battery boards and is activated by failure of the offsite
sources and operates until transfer from the normal to standby ' | | | .
system is completed when the diesels are fully functional. This' | | | :
system is designed to operate for 2 hours.' ' =~ ' @ A |
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The structural support of these three systems. is described in Design Criteria
WB-DC-40-31.11 and shown on drawing series 47A057 and drawing 45W1418-4.

- NCR WBN MEB 8305 indicates that TVA committed to the NRC, on 09/09/80, to
provide a fixed self-contained "second emergency lighting system.” This
system would consist of fluorescent or sealed beam units with an individual
8-hour minimum battery power supply in areas that must be staffed.for safe
cold shutdown and for access and egress routes to and from all fire areas.

This commitment was made in response to NRC review of FSAR for 10 CFR 50,
Appendix R requirements. The structural support for this system is not
included in Design Criteria WB-DC-40.31.11 but is shown on drawing 45W1410-1.

TVA design criteria for seismic support of "original lighting systems" in
Category I structures are contained in Civil Design Guide 0G-C1.6.3, which
states that a literature survey of damage due to earthquakes finds lighting
fixtures highly susceptible to failure. This is particularly true for
pendant-mounted fluorescent and incandescent fixtures. The criteria conclude
that, with certain stated exceptions, the incorporation of an auxiliary
support cable as an integral part of the light fixture is the most effective
approach for ensuring an appropriate degree of seismic vertical restraint.
This support is a 1/16-inch corrosion-resistant cable (MIL-C-5424).

Additional requirements are imposed for the first emergency lighting system to
maintain the electrical power supply to the fixture during or after a seismic
event. This is accomplished by a three-way lateral cable support which keeps
the fixture in a plumb position. ’

Design Guide DG-C-1.6.3 further states that:

“In the event of a lighting fixture failure due to seismic conditions,
motion of the fixture in any direction will be limited to the length of
free cable. Care must be taken to eliminate or otherwise protect any
safety-related equipment within. the range of motion afforded by the cable
from impact by the fixture."

The evaluation team has reviewed these criteria in light of general
engineering industry experience and determined that they are adequate.

The WBN design criteria predates the criteria contained in the civil design
quide. The design criteria for support of "original lighting systems" in
Category I structures are contained in WB-DC-40-31.11, which forms the design
commitment for WBN. The two sets of design criteria are very similar. With
the exceptions noted later, after review of the design drawings the evaluation
team determined that the WBN-DC-40-31.11 criteria are adequate based on
general engineering industry experience.

.
q‘:,,{,”:,_"-
TRNTY .
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Criteria Application for WBN. The ‘implementation of the WBN dés1gn criterid
1s contained in the notes and details shown on the 47A057 series 1ighting
fixture support drawing which is invoked by 1lght1ng plan and detail draw1ngs
such as 4541410-1, 55W416-1, and 55W416-2. . Individual. lighting fixtures in
nuclear industry far111tmes typically weigh 50 pounds or less and rareﬂy
‘exceed 100 pounds. These weights are confirmed by WBN-DC-40-31.11, b
Section 4.0, which indicates weights in thel 20~ to 35-pound range.

Smaller and lighter fixtures have one auxiliary cable support at the fixture

stem while larger -and heavier fixtures‘genera11y have more than one stem with

auxi11ary cable supports at each stem. The minimum breaking strength of the
cable is specified to be 480 pounds. The cable is generally attached to a
single expansion anchor either 1/4- or 3/8-inch in diameter. pec1f1cat1on
G-32 indicates allowable loads of 500 and 700 pounds in tension and 300 and .
500 pounds in shear for these expansion anchors. i Thusi the evaluation team

concludes ‘that the light fixtures are properly designed with adequate vertical

support to withstand a seismic event.. ' The evaluation team has reviewed this
drawing series and concludes. that it is technically adequate, subject to one
observation which is similar to that for iDesign Criteria WBN-DC-40-31.11.!

This .observation is that Figure 4.7-1 of WBN-DC-40-31.11 correctly 111ustrafesl
-application of Section 5.0 criteria. However, the details in Figure 4.7-1 for:

the emergency 1ight and the emergency 1ight detail shown on 47A057-6 do not

agree with. the text of Section 5.0 and with Figure 5.0-1. In addition, detail

M of drawing 45W1418-4 shows a portion of the.emergency light detail
corresponding to Figure 5.0-1 of the design:criteria with a reference to

drawing 47A057 for remaining details: Drawmng 47A057 contains: ‘no such Idetaills.

The evaluation team reviewed drawings 47W1410-1, 55W416-1, and‘55N416-2 and |
noted that they refer to a "second emergency light system" that differs from

the types described in either the WBN design criteria or drawing 47A057, as = -

discussed earlier. This "second emergency lighting system" is not reqd1réd to !
withstand a SSE, as indicated by general note 5 of drawing 47W1410-1, but
must be restra1ned from becoming a hazard to Category I systems dur1ng or:
following a SSE. These restraint details are shown ‘as detail A of drawing
47W1410-1, and the evaluation team deems them to be adequate for the purpose.

Seismic Interaction Program for WBN. The discussion below is not specificaily |

about the support of l1ght1ng fixtures. /ItIdoes, however, relate to the
development of TVA's seismic interaction program and the subsequent addre¢s1ng
of lighting fixtures as.a component of that program. ;

In ear1y 1986, Gt]bprt/COmmonwealth (G/C) conducted a Lechnlcal review of ' the
SQN main and auxm11ary feedwater systems modifications made between issuance
of the operating license (September 17, 1980) and June 1985. G/C Report 2614
(March 3, 1986) describes the approach methodology, results, and conclusions
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of the technical review. Technical Issue No. 11 of that report, titled
"Seismic Interactions," describes a condition where a 2-inch-0.D. Category
I(L) primary makeup water supply piping system was located near instrument
tubing supplying air to the auxiliary feedwater bypass valve 2-LCV-3-148A.
This piping is not laterally restrained to prevent it from striking the air
supply line valves. G/C found no documentation to demonstrate that this
interaction would not impair the auxiliary feedwater system safety functions.

G/C also found that INPO F{nding'DC.3-2 (1985) for WBN identified a proximity

issue regarding displacement of Category I(L) piping systems as a potentially
generic concern. This INPO finding and the resultant SCR WBN CEB 8537 address

the position retention (falldown) but not the displacement (swinging) of a
Category I(L) system. The INPO finding states:
"An engineering evaluation has not been performed to justify the design
criteria of seismically supported nonsafety (IL) [I(L)] systems. The
present design criteria for IL [I(L)] rod hangers is not adhered to
consistently. Some IL [I(L)] support designs do not consider all seismic
loadings." ‘ “

As a result of the G/C findings, SQN issued SCR SQN MEB 8610. The WBN generic
* evaluation was performed before the SQN extension of the scope of the SCR.
Thus, DNE-WBN concluded that the SCR was not applicable to WBN. A documented
re-review of this present SQN SCR would be appropriate.

TVA Evaluation of SCR SQN MEB 8610 for WBN. Inspection criteria for rod hung
Category I(L) items are established in TVA memo from Handy to SQN Files
(April 22, 1986). This memo, which has been checked, reviewed, and approved
by TVA, establishes a maximum horizontal displacement of + 6 inches for such
pioes, conduits, HVAC ducts, and cable trays and a maximum horizontal
displacement of + 10 inches or + 30 degrees swing angle, whichever is less,
for pendant-mounted 1ight fixtures.

Evaluation team discussion with TVA personnel indicated that there is no
documentation-for these criteria. They are based on informal studies of
ground motion displacements at rock-based sites within the TVA service
territory plus consideration of building movements during an SSE. TVA
p$rsonne1 agreed to providing such documentation in their corrective action
plan. .

On the hasis of evaluation team discussions with TVA personnel, new
engineering change notices will address seismic interaction concerns as a part
of the seismic review process. These new evaluations will be similar to, and

26430-R26 (10/15/87)




TVA- EMPLOYEF CONCERNS REPORT NUMBER: 22600
SPECIAL PROGRAM REVISION NUMBER:' 3
: Page 20 of 45

compatiblie with, those completed under SCR SQN MEB -8610. This seismic review
process will be in accordance with CEB-DI-121.03, "Seismic Design, Review and
Control." The CEB seismic evaluation for‘sehsm1c interaction w111 ensure that:

o Equipment and systems w111 not have unacceptable 1mpact from
existing rod hung Category I(L) items, and ‘

0 New rod hung Category I(L) items will not impact ex1st1ng Category I
fragile items in an unarceptab19 manner

These two elements are currently expected! to‘be based on design consultation
and walkdown information and evaluation. !As/ these elements are currently
based on verbal instruction, TVA personnel understand that there is 2 need to
formally document this instruction by revision 'of ICEB-DI-121, 03. = '

The evaluation team notes the lack of a document describing the compiete | |
program for controlling this seismic interaction- activity. The technical '
instruction will effectively implement the walkdown activities of this !
program. The TVA memo from Handy to SQN files I(April 22, 1986) contains | |
adequate threshold criteria for subsequent evaluations whe its basis is '
adequate1y documented. The division of responsibilities between d1sc1p]1nes
is defined 'in CEB-DI 121.03. Such a program might include thresholds of

fragility/ductility/flexibility to provide additional criteria for interaction '

‘resolution. -The walkdowns and evaluations performed to date and those that

are required to complete this effort will resolve near-term issues and furnish !

an adequate baseline for future evaluations as iadditional plant modifications
are made. Recognition of this future need 15 alluded to 1n 1tem c. of block'
5e in SCR SQN MEB 8610, which sta1es. b P

"Corrective action will be r@address&d to the post-mod1f1cat1on walkdown
phase' rather than to the 'design phase,' and-will be 1nc1uded in the‘ |
acceptance criteria of the post-modification walkdown." ‘ 3

TVA personnel agreed .to revise CEB- D[ 12. 1 03 to prov1de a comp]ete program as
a corrective action plan ftem.

The evaluation team considers the TVA action plan response to G/C Issue No. 11
and corrective action/action requ1red to Urevent recurrence portions of SCR
SON MEB 8610 generally adequate in concept.. However, some deficiencies: and
discrepancies exist in TVA evaluations and dés1gn documents regarding
prevention of lighting fixtures from becom1ng sW1ng1ng missiles’ (se1sm1c
interaction) and the application of the lighting design'criteria.

Further Relevant Document Review for WBN. | The evaluation team-: rev1ewed\thé
attachments to NRC letters from Younqblood to White (February 18, 1986, 'and
June 23, 1986) for their relevance to th1s report, tNat are not’ 1nr1uded in
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the concern statement itself. No relevent information was found in the

February 1986 letter; however, on pages 131-133 of the attachment to the June
1986 letter, it became apparent to the evaluation: team that the term "caged"
used in the concern relates to prevention of the light bulbs. or tubes-from
falling out of the fixtures as a result of a seismic event. This associated
issue does not appear to have been subjected to a documented review by TVA.
However, the evaluation team's generic conclusion is that because 1ight bulbs
and tubes have brittle glass and 1ight mass (usually one pound or less), they
do not generally present a significant safety hazard that might compromise the
function of adjacent Category I equipment, which is of greater ruggedness and
mass. According to criteria developed by the evaluation team for other
nuclear power plant facilities, the item being struck will not generally be
adversely affected if the size or mass of the striking item is Tess than or
equal to that of the item being struck. ¢

The one likely exception for this conclusion would be over the main control
room semi-horizontal panels where plant operators or panel switches or buttons
might be impacted. During the evaluation team walkdown on January 30, 1987,
for other element evaluations, it was noted that there was a grate or grid for
diffusing light between the tubes or bulbs and the control panels which will
mitiqate any falling tubes or bulbs. Thus the evaluation team considers this
associated issue to be of no safety significance.

4.3.2 Summarized Findings for WBN

Evaluation team discussions with Watts Bar personnel indicate that they are
aware of the design oversights on the subject of seismic interaction, but they
have not initiated activity in this design area as they are waiting for the
completion of Sequoyah work to enable them to make maximum use of those
efforts in developing an effective Watts Bar program. However, the tracking
documentation. indicates that the subject is closed since the design oversights
were not noted during a generic design evaluation feedback from Sequoyah.

In addition, several inconsistencies were observed within and between both the
desian criteria and the construction drawings for the support of lighting

fixtures. The Watts Bar corrective action plan is to resolve the
inconsistencies. .

4.4 Browns Ferry
4.4.1 Detailed Findings for BFN

Light Fixture Support Criteria for BFN. NRC General Design Criterion 4

(previously AEC General Design Criterion 2) requires Category I* (Class I for
Browns Ferry) structures, systems, and components to be appropriately

ST ae

* The term "Category I" is applicable for TVA other nuclear power plants
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protected against dynamic effects, 1nclud1ng the effects of mlss1|es, pipe | |
whipping, and discharging fluids, that may result from equipmerit failures and
from events and conditions outside the nuclear power unit. The BFN commitment
to comply with this criterion is contained in the Browns Ferry Final Safety
Analysis Report (FSAR), Appendices A and C. ‘

Position C-2 of Regulatory Guide 1.29, “Seismic Design Classification" i |
(previously Safety Guide 29 issued Junp 7, 1972), states that those portions

of structures, systems, or components that are non-Category I* (Class II for
Browns Ferry), but whose failure could reduce the functioning of a Category I
(Class I for Browns Ferry) item to an unacceptable safety level, should. be
designed and constructed so that the safe shutdown earthquake (SSE) would not
cause such failure. BFN commitment to comply with this regulatory guide ﬁs\ \
contained in the BFN FSAR, Section 1.6.7 iand Appendix C, Section C.2.1. !

BFN FSAR Section 1.6.7 defines C1ass I and Class Il:items as fo]]pws:
o Class I ‘ -

“This c¢lass includes those structures, equipment, and components

whose failure or malfunction might cause, or: increase the severity
of, an accident which would endanger: the public health and safety.
This category includes- those structures, equipment, and components
required for safe shutdown and isolation of the reactor." ‘ |

o Class II

"This ¢lass includes those structures,‘equ1pment and components
which are important to reactor .operation, but are not essential:for
preventing an accident which would endanger the publlc health and
safety, and are not ess sential for the mitigation of the conseauences
of these accidents. A Class-II-designated item sha]! not deqraue
the integrity of any item designated Class ) PR

NRC has initiated several unresoﬁved safety: issues (USIs) which affect the |
seismic design basis at Browns Ferry. This is indicated in the draft version 1
of TVA BFN Seismic Design Basis Status Report.. For example, the safety issue | |
in USI A-17 (NUREG-OSOG? considers “system interactions" which include seismic’ |
interaction between Class I and Class II components. Part of the NRC Nuclear - |
Reactor Regulation (NRR) plan to resolve A-17 is to assign the responsibility . l
J
|
|

v

* These non-Category [ items dre des1qnated as Category I(L) for ‘TVA other |
nuclear power plants ‘ |
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for identifying seismically induced adverse system interactions to the USI
A-46 program, "Seismic Qualification of Equipment in Operating Plants." This
is indicated in Advisory Committee on Reactor Safeguards (ACRS) Full Committee
meeting on the resolution of USI A-17 on May 8, 1986.

The safety issue in USI A-46 (NUREG-0606) is the concern that the margins of
safety provided by equipment in operating nuclear power plants under
seismically induced 1oads may vary considerably. These variations were due to
the significant change in design criteria and methods for seismic
qualification of equipment which have been -adopted since these plants were
reviewed-for their operating license. NRC indicates that the seismic
capability of equipment in operating plants should be reassessed to assure
that the plant can be brought to a safe shutdown condition when subjected to a
design 'basis seismic event. The NRC resolution of USI A-46 is contained in
NUREG-1030 and NUREG-1211. Implementation of the requirements delineated in
NUREG-1030 will have a duration of approx1mate1y 40 months (Table 4 of
NUREG-1211) .

The design of the BFN electrical system is stated in FSAR Section 8.0. This
section together with FSAR Appendix C indicate class 1E as the classification
of electrical equipment required to achieve safe shutdown. The BFN lighting
system is addressed in FSAR Section 10,19. This section indicates that BFN is
designed with normal lighting and emergency lighting systems: the normal
lighting is supplied from nonclass 1E power sources, and the emergency
lighting is genera]]y battery powered from class 1E batteries. Standby
lighting which is class 1E diesel-backed is also provided for fixtures in the
main control room as stated in TVA BFN Design Criteria BFN-50-789.

TVA's new plan for compliance to 10 CFR 50, Appendix R, comits to upgrade BFN
emergency lighting with at least an 3-hour battery power supply in all areas
needed for operation of safe shutdown equipment and in access and egress
routes to and from all fire areas. This new plan was attached -in TVA's letter
to NRC (January 31, 1986). ‘

Based on evaluation team discussions with TVA on March 9, 1987, TVA indicated
that BFN ‘has no original design criteria: for lighting fixture support. No
original ‘design criteria were implemented for design other than the National
Electrical Code for the given year in which the design was issued. Civil
Design Guide DG-C1.6.3, "Seismic Support of Lighting Fixture in Category I
Structures,"” wa5'1ssued in July 1978, and BFN has not implemented this design
guide nor evaluated the adequacy of the previously installed lighting fixture
supports against the criteria and/or the intent of the design guide. TVA
stated that this design guide was not a BFN design commitment, and
implementation would represent a plant back-fit. Typical draw1ngs or -specific
drawings showing support details for lighting fixtures do not exist,. other
than drawings 4841284-1, -2, and -3 of the main control room lighting

4 “
a .
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supports, wh1ch were initially mssued in late 1982 for unit 2 and in 1983 for
units 1 and 3 s. In a subsequent discussion at Browns Ferry during the week of
March 2, 1987, TVA indicated that no calculations have been performed on BFN
11ght1ng f1xture supports other than the recent calculation on supports for
the main control room.

TVA BFN Design Criteria BFN- 50-]89 for lighting systems for the main ¢ontrdl
rooms were issued on January 9, 1984, Section 4.0' of the design criteria | |
required lighting fixtures in the main control rooms to be mounted 1n‘ o
accordance with Civil Design Guide DG- Cl 6 3. or as approved by Civil
Engineering Branch (CEB).

The evaluation team reviewed drdw1ngs 4841284-1, -2, and =3. and noted ‘that ‘the
drawings were initially issued for. mod1f1cat1ons to the control .room lighting:

structure.. Additional lateral bracing was added between the existing bracing,
and end bracing members were added to the south wall on the existing braces. |

However, the evaluation team observed thati there are no end bracing members in )

the east-west direction; the lighting f1xture supports are d1fferent 1rom
those shown in Civil Design Guide DG C1.6.3.

A review of TVA EN DES Calculation on "Mistellaneous Steel Main Control Room 1
Lighting" revealed TVA CEB had reviewed and approved the main control room '
ceiling and 11ght1ng fixture supports shown on drawings 4841284-1, -2, and ' |
-3. CEB review and approval for seismic adequacy of these draw1ngs is
indicated by TVA memoranda from Coleman and Huie to CEB files (December 22,
1982, and July 7, 1983). However, the evaluation team did not find any
ana]yt1ca1 data in the calculation or memoranda to:demonstrate the adequacy of
the control room lighting structure and 1ighting faxture support to withstand:
a seismic event. N I

Seismic_Interaction'Program for BFN. The discussion below. 1s not spec1f1ca11y
about the support of lighting fmxtures.l It does, however, ‘relate to the
current development of TVA's seismic interaction program and the subsequent
addressing -of lighting fixtures as a component of that program.

Ouring late 1985 and early 1986; BFN generated several 51gn1f1cant condition
reports (SCRs). They indicated that an enq1neer1nq evaluation was not :
performed which would ensure that various Class II features cannot degrade the
integrity of Class I features as a result of forces caused by earthquake:

round motions. This is generally referred to as evaluation of II over I
?II/I) or seismic interaction between Class I and II components. In July | !
1986, the Mechanical Enq1neer1nq Branch (MEB) of BFN issued SCR BFN MEB 8605 °
to serve as a single generic significant condition report to reduce, if not
eliminate, the writing of additional SCRs on the subject of II/I. =

Conditions Adverse to Quality ((AQ) Engineering Report for SCR BFN MEB 8605

stated that this SCR is intended to address all BFN Class II features and
their components when they are: Tocated near Class I features. The Engineering
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Report stated that the SCR is also intended to address potential damage to
Class I features caused by impact from failure and excessive movement of

Class II lighting fixtures. The report concluded that no documentation exists
to assure that the integrity of Class I features has been considered in the
design of Class II features; neither does documentation exist that would
assure that the design of Class I features recognizes the presence of Class II
features. Further, the potential exists that failure of Class II features
could degrade the integrity of Class I features as a result of a seismic event.

The Engineering Report recommends that BFN develop a seismic II/1 program or
obtain the services of an engineering firm that has an acceptable 11/1 program
developed to evaluate seismic interaction ‘between Class I and Class II

components.

TVA Division of Nuclear Engineering (DNE) is developing a program to evaluate
seismic-induced effects of Class II items on Class I components. This was
confirmed by the evaluation team discussion with TVA at Browns Ferry during
the week of March 2, 1987. The program consists of two phases. Phase I
establishes acceptance criteria, develops procedures, and defines work scope
for evaluation of seismic-induced effects of Class II items on Class I
components. Phase II implements the program. Phase I already has been
awarded to two contractors. TVA, after reviewing the program, will select one
contractor for Phase II. Phase II also will include development of a
Tong-term program for the design of future modifications at Browns Ferry to
prevent probiems due to seismic interaction between Class I and Class II
components. This plan is indicated in TVA's letter to EQE Inc., as well as in
a letter from.TVA to Sargent and Lundy (both dated November 24, 1986).

BFN has reviewed the applicability of Watts Bar SCR CEB 8537 which addressed
the "position retention (falldown)" of a Category I(L) (class II for BFN)
system as a result of INPO Finding DC.3-2 against WBN. BFN found the
condition does exist and is being covered by SCR BFN CEB 8602 (indicated in a
memo from Marshall to Barnett). SCR BFN CEB 8602 was later superseded by SCR
BFN MEB 8605.

BFN has also reviewed the applicability of Sequoyah SCR MEB 8610, which
addressed the horizontal movement (swinging) of seismic Category I(L)

(Class IT for BFN) supported items (including lighting fixtures) and their
effect on adjacent seismic Category I (Class I for BFN) items. Sequoyah SCR
MEB 8610 was generated as a result of G/C Technical Issue 11. BFN found the
condition does exist and is being covered by SCRs BFN CEB 8602, CEB 8524, and
NEB 8514. This was indicated in a memo from Crisler to Chandley (March 7,
1986). SCRs BFN CEB 8602 and CEB 8524 were later superseded by SCR BFN MEB
'8605. For SCR BFN NEB 8514, portions related to seismic' interaction are also
coveﬁedsby SCR BFN MEB 8605 as indicated in CAQ Engineering Report for SCR BFN
MEB 8605. o
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Evaluation Team Walkdown of Lignting Fixture Supports for 8FN. The evaluation
team perftormed a plant waikdown during the week: of March ¢, 1987, to gain an
understanding of how the lighting fixtures were supported. The]specific areas
included as a sample were the control room for units 1, 2, and 3, and various
other areas of the unit 2 Reactor Bu11d|nq at eﬁevat1on< 593 feet and 621
feet. The following observations were made durnng the walkdown° o

(o} The structural framing of the unit 3 control room lighting fixtures

. mamn]y consists of Unistrut P100D channels and 1/2-inch d1aheter‘or‘
smaller threaded rods. The Unistrut channels 'span the control roan
in the east-west direction and are interconnected with .
1/2-inch-diameter rods spanning in the north-south direction. Th
horizontal framing structure has'end ﬂraé1ngs in'the north-south
direction but no end brau1nqs in' the east-west direction. The
horizontal Unistrut P1000 is qenbraﬂ1y supported by a vertical'
3/8-inch-diameter threaded rod anchored to-the ceiling concrete
slab. Two rows of fluorescent fixtures running parallel to each row
of Unistrut P1000 are attached to each end of a mounting arm ' | |
connected to the Unlstrut channel at mid-length of the mounting arm.

o Safety cab]es are installed abové the contro] room 1n unwt 3 for'
emergency light f1xtures.

0 The suspended ceiling. in the control room for unit511,12; and 3
would protect control panels from falling light tubes or bulbs. ' |

0 In other areas of the Reactor Building, both fluorescent and ' | |
incandescent fixtures have been used. ' Fixtures are}tybica11y ‘
supported from the ceiling with steel rod or conduit. ‘For rooms
with high ceilings and a heavy cbngbsﬂ1oh of commodities routed
below the ceiling, the fixtures dre' attached to the support of ' one
of these comnodities (e.g., HVAC duct or cable tray support) No
safety cables were found. Wall-mounted battery pack, emergency
light fixtures were observed in several locations. Each battery ' |
pack fixture was resting on a steel angle attached to the wali: A '
steel strap attached to the wal] ‘prevents the’ battery pack from
sliding off the support angle.

Further Relevant Document Review for 8FN. The evaluation team reviewed the
attachments to NRC letters from voungblood 'to'White (Febiruary 18, 1986, and
June 23, 1986) for issues. or information relevant to this report, that are not
1nc1uded in the concern statement itself. No such issue or information was
found in the February 1986 letter; however, on pages 131-133 of the attachment
to the June 1986 letter; it became apparent to the evaluation team that the
term "caged" used in the concern relates to prevention of the light bulbs or
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tubes from falling out of the fixtures as a result of a seismic event. This
associated issue does not appear to have been subjected to a documented review

by TVA. However, the evaluation team's generic conclusion is that because

light bulbs and tubes have brittle glass and light mass (usually one pound or
less), they do not generally present a significant safety hazard that might
compromise the function of adjacent Class I equipment, which is more rugged
and has greater mass. According to criteria for other power plant facilities,
the item being struck will not generally be adversely affected if the size or
mass of the striking item is less than or equal to that of the item being
struck.

Exceptions to this conclusion might be found in areas such as over the main
control room inclined panels, where plant operators or panel switches or
buttons might be impacted. During the same evaluation. team walkdown for
lighting fixture supports (week of March 2, 1987), it was noted. that there was
a grate or grid for diffusing light between the tubes or bulbs and the control
panels that will mitigate the effect of any falling tubes or 'bulbs. Thus the
evaluation team considers this associated issue to be of no safety
significance.

4.4.2 Summarized Findings for BFN

The, Browns Ferry design of light fixtures in aeneral may not provide adequate
vertical support to withstand a seismic event and to prevent the fixtures from
becoming free missiles that might damage Class I equipment. Also, the Browns
Ferry design of light fixtures does not provide adeguate evaluation of
horizontal support during and after a seismic event to prevent the fixtures
from becoming swinging missiles that might damage adjacent Class 1 equipment.
Both of these design items have been documented and are being addressed.

Browns Ferry DNE is developing a program to address seismic interaction
between ‘Class I .and Il components. The program consists of two phases:

Phase I is the program development, which has been started, and Phase II is
the implementation of the program. This program will also include development
of a long-term program to preclude future II/I problems. :

No calculations, exist for lighting fixture supports, other than those for the
main control room. No analytical data were provided in supporting
calculations to demonstrate the adequacy of the control room lighting
structure and fixture supports to withstand a seismic event. No end bracing
members are shown in the east-west direction of the control room lighting

structure on the construction drawings.
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4.5 Bellefonte
4.5.1  Detailed Findinas for BLN = |

Light Fixture Support Criteria for BLN. NRC General Design Criterion'4 '
requires Category [ structures, systems, and components to be appropriately
protected against dynamic effects, including the effects of missiles, pipe
whipping, and discharging fluids, that may result from equipment failures and
from events and conditions outside the nuclear power unit. The Bellefonte | | |
Nuclear Plant (BLN) commitment to comply with this criterion is contained in | |
the Final Safety Analysis Report (FSAR), Section 3.1. S

Position .C-2 of Regulatory Guide 1.29, “Seismic Degigh Classification," states
that those portions of structures, systems, or components that are . . .
non-Category I, i.e., Category I(L), but whose failure could reduce the = =
functionina of a Category I item to an unacceptable safety level, should be
designed and constructed so that the safe shutdown earthquake (SSE) would not |
cause such failure. BLN commitment to comply with this requlatory guide'is |
contained in the BLN FSAR, Section 3.2.1. C

BLN FSAR Section 3.2.1 describes Category I(L) items as follows:

“Some safety-related components or systems perform a secondary safety
function and are seismically designed to a limited .extent because their
locations create a potential for damaging features which performla | | |
primary safety function. Those components or systems which must 'retaif '
limited structural integrity because their failure could jeopardize to an
uriacceptable extent the achievement of a primary safety function are
designated as Seismic Category I(L) (i.e., limited requirements). Those
fluid containing elements which are included in Seismic Cateqory 'I(L) are
seismically qualified to meet Position C.2 and Position C.3.0f NRC | | |
Requlatory Guide 1.29." : o Lo :

»

BLN is designed with three basic lighting systems:

o  The Normal Lighting System is desiqned' to.economically provide the
amount and quality of illumination to meet normal plant operations ' *
| | ! | : : : :

and maintenance requirements. ' |

0  The Standby Lighting System, upon 1oss of the Normal Lighting
System, provides adequate illumination'for the safe shutdown of the
reactor and the evacuation of personnel from the plant if the need
should occur. It forms an integral part of the normal lighting
requirements and is fed from an independent class 1E source.
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o The Emergency Lighting System is composed of two separate systems:
(1) the 125V dc lighting system, which is designed to provide
immediately the minimum illumination level in areas vital to the
safe shutdown of the reactor for the 30-second period for diesel
loading or for a two-hour period upon the l1oss of all ac auxiliary
power; and (2) an individual eight-hour battery pack network, which
is used to supplement the 125V dc emergency lighting, provide
emergency lighting in areas that must be manned for safe shutdown,
and to enable access and egress to and from all fire areas.

The supports for the components of these systems that are located in seismic
Category I structures are to be seismically qualified to prevent failure that
could impair the functioning of any safety-related plant feature. Oetails of
the supports for the three systems (except for the emergency 8-hour Battery
pack network) are described in Design Criteria N4-50-D719. Details of the
various support types are shown on drawing series 4BA0893-X2. Details of the
8-hour battery pack supports are shown on the various lighting plans, such as
the 5AWQ420-RW, 5CW0420-RW, 50W0420-RW, and 5RW0420-RW series.

Additional requirements are imposed for"the first emergency lighting system to
maintain the electrical power supply to the fixture during or after a seismic
event. This is accomplished by a three-way lateral cable support, which is
intended to keep the fixture in a plumb position.

BLN also utilizes Design Guide DG-C-1.6.3 in accordance with the limitations
described in the TVA policy statement. The design guide states that:

“In the event of a lighting fixture failure due to seismic conditions,
motion of the fixture in any direction will be limited to the length of
free cable. Care must be taken to eliminate or otherwise protect any
safety-related equipment within the range of motion afforded by the cable
from impact by the fixture."

The evaluation team has reviewed the above reguirements in light of qeneral
engineering industry experience and determined that tney are adequate.

The BLN Design Criteria N4-50-D719 forms the design commitment for BLN. The
criteria and General Design Guide DG-C-1.6.3 are similar. With the exceptions
noted later, after review of 4BA0893-X2.1lighting fixtures support drawing, the
evaluation team determined that N4-50-D719 criteria are adequate for
preventing lighting fixtures from becoming free-falling missiles, based on
general engineering experience.

Criteria Application for BLN. To implement the BLN design criteria and FSAR
commitments, notes and details are shown on drawing series 4BA0893-X2 except
for the emergency eight-hour battery pack network, which is shown on the
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various lighting plans. Ind1v1dua1 11qht1hg Y1xtures 1m nuc]ear indust y
facilities are typically lightweight, génerally ‘50 pounds or less and' rare]y ‘
exceeding 100 pounds. These weights are confirmed by N4-50- 0719 Section 4
which indicates weights. in the 20 to 35 pound range. ' Small and Tlighter
fixtures, including the emergency exit signs, have one 1/16-inch- d1ameter
auxiliary cable support at the fixture stem, while longer and heavier f1&tdre
genera]]y have more than one stem with an auxiliary cable at each stem. ' The
minimum breaking strength of the cable is 480 pounds. The cable is qenera]]y
attached to a single expansion ancnor either 1/4- or 3/8~inch in d1ameter.ﬂ ‘
Specification G-32 indicates allowable loads of 500 and 700 pounds in tension:
and 300 and 500 pounds in shear for the 'two specified sizes of expansion
anchors. Thus the evalwation team concludes that the light fixtures are '
properly designed with adequate vertical support to withstand. a se1smic event.,

The evaluation team has reviewed the 4BA0893-X2 drawing series and concludes

.that it is technically adequate subJeet to the following observattons.

o The requirements for conditions under which the three-way 1éte+aﬂ
cable support may be deleted is not consistent between drawing'
4BA0893-X2-21 and Design Guide C1.6.3, Figure 18. ODesign Criteria
N4-50-D719, Figure 5.0-2, is consistent with the drawing series.

TVA did not furnish a calcu]atﬁoﬁ fbr BLN that supporté Figure 5.0-2
of the criteria. ‘

o Drawing 4BA(0893-X2 .er1es does not have a detail shcw1nq slack 'in’

the electrical cables at the emergency 11ght1nq f1xture as requ1red

by Design Criteria N4-50-0719, ‘Fiqure 5.0-3.

0 Drawing 4BA0893-X2-32, Rev. 1, shows a 4 by 4 by 1/4 1nch structura]

tube support up to 8 feet long, wh1ch may be used in lieu of the
three-way lateral cable support. 'This' detail was developed when
Bellefonte construction personnel encountered difficulties in
apolying the 4BA0893-X2-21, Rev. 1, 'detail as described in TYA memos
from Hodges to Barnettand Barnett to Hodges. Although the
correspondence and the resultant ¢a1cu1at10n refer to the support as
“r1q1d" and the evaluation team e§t1hates the support freauency as
in the 9 to 12 hertz range, for 20- to SO«pound fixtures, review of

the calculation and project resoonse spectra by the evaluation team l

indicates the deswgn output is adequate. ‘However, this, change has
not been reflected in the design criteria. ‘

o The details in the design criterid Figure 4.7-1 for Lhe emergency '

light and ‘the emergency 1ight detail shown on 4BA0893-X2-7, ReV» 1,
do not agree with the texl of Section 5.0 and with Figure 5.0-1
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Seismic Interaction Program for BLN. During a trip to Knoxville, the
evaluation team determined that TVA did not have a complete seismic
interaction program at BLN. This situation was expected because TVA's generic
seismic design interface document, CEB-DI 121.03 did not address the control

and coordination of an overall program.

Recently, TVA has revised this design interface document. Although, the

. details of the revision have not been completely reviewed by the evaluation

team, it appears that TVA has adequately defined an overall umbrelila program.
To implement this program on BLN, a walkdown and evaluation will be perf ormed
at a time near fuel load. Specific details of the criteria to be used will
need to be developed for BLN.

Evaluation Team Walkdown of Lighting Fixture Supports for BLN. During a trip
to BLN, the evaluation team performed a walkdown of portions of the Category 1
structures with the intent of observing lighting fixture installations. The
evaluation team observed the installation of safety cables for the lighting
fixtures; however, installations were also observed where the rod hangers

supporting lighting fixtures were in contact with other commodity supports.

No false ceiling was observed in the main control room. When information was
requested by the evaluation team regarding any proposed false ceiling, TVA
advised that there will be no false ceiling in the main control room. A
properly designed false ceiling would mitigate the sway of the fixtures and
prevent loosened bulbs from falling on operators or the semihorizontal control
panels. For fluorescent 1ight fixtures, the tubes appeared to be adequately
restrained by the metal reflector bars that run perpendicular to the fixture.
On the other hand, the incandescent fixtures do not have grilles or cages to
retain the bulbs. The bulbs, however, are made of brittle qlass and are light
in mass (usually one pound or less). Therefore, although there is a remote

* possibility that the bulbs could become loose and fall during a seismic event,

the evaluation team does not consider that this could have any significant
impact on the safe operation or shutdown of the plant.

A separate walkdown was performed by the evaluation team specifically to view
‘emerqgency exit signs in Cateqory I structures. This walkdown revealed the
following: .

o} Certain installations had safety cables and certain ones did not.
No consistency was evident,

0 Where safety cables were installed, they appeared to be adequate to
prevent the fixture from becoming a free-falling object. Therefore,
it appears the field has satisfied the design intent relative to
proper location of safety cables for emergency exit lights.

£
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0 As would be ‘expected, most locations where ex1t ¢1gns haVe beeh E

jnstalled are in corridors and other areas where the potent1a1 of
impact with seismic Cateqory I components is m1n1ma1

Review of SCRs, PIRs, .and NCRs for’ BLN. Numerous documents have been issued
at various TVA plants 1den11fy1ng concerns or problems with seismic
interactions between seismic Category I and non-Cateqory I commodities. ‘The
following. 1isting identifies the Conditions Adverse to Quality documents'
furnished by TVA to the evaluation: ‘team and BLN's resulting act1ons' o

1. Initiating Document: SCR:SQN MEB 8610

BLN Document: None. . | I |

Issue: Seismic Category I(L)' piping supports‘wi1J\noﬁ
prevent the piping from swaying and possibly
damaging adjacent safety-related components during
a seismic event, ‘

BLN Disposition: ‘Although ‘the concern for swinging p1pes exists at
BLN, it is stated in the Potential Generic
Condition Evaluation that construction
spec1m1cation N4C-913 controls 1nterference%

Discussion: A review of -construction. spec1f1cat10n N4C-913
revealed that Construction was informed that, for
piping, certain interactions during seismic even
should be prevented. The spec1f1cat1on 1nd%ca¥e§
that where rigorous analysis is not performed, ‘
Construction should assume the Category I(L) pipe
movement is 1 inch. According to discussions with

TVA personnel, this l-inch movement . is. be11eveg to

accommodate tne worst pipe movement, but this ‘
assumnt1on ‘has not been validated. In add1t1on,
this does not preclude the poss1b1lmty of b
safety-related commodities be1ng installed after
the Category I(L) piping is in place and v1olaf1nq
the clearance requirements. Further, it does not

take into account the possible lateral d1sp1ac9memt
of the safety-related components.
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Initiating Document: SCR BFN MEB 8605

BLN Documents:

Issue:

BLN Disposition:

Discussion:

SCR BLN MEB 8509 and NCR BLN EEB 8420

Non-seismic Category I HVAC piping and components
may impact safety-related components in the
vicinity during a seismic -event.

BLN reviewed the plant arrangement and determined
that one seismic Category I locally mounted
instrument panel was susceptible to damage from
non-seismic Category I HVAC equipment.
Accordingly, the HVAC component supports in the
vicinity were upgraded to seismic Category I(L).

BLN disposition adequately addresses this
particular seismic interaction issue.

Initiating Document: PIR WBN CEB 8572

BLN Document:

Issue:

BLN Disposition:

Discussion:

(10/15/87)

PIR BLN CEB 8519

Design criteria for seismic Category I(L) rod
nangers are not consistently adhered to (INPO

Finding DC.3-2)

Piping supports that. do not meet the requirements
of Design Criteria N4-50-D725 will be redesigned
and modified as required. Also the NRC has
identified an unresolved safety issue, and ASME III
is reviewing modified seismic analysis rules.
Additional corrective actions are to be identified
after 03/86.

The referenced criteria (N4-50-D725) indicate: the
use of Design'Criteria N4-50-0711 for the analysis
of Category I(L) piping systems. These criteria
1imit the design consideration to failure of the
piping system and do not address lateral
displacements of Category I(L) components damaging
adjacent Cateqgory I items. In addition, the NRC
and ASME efforts have not ‘been completed.
Accordingly, no additional corrective actions have
been identified.

(1 4
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4. Initiating Document: SCR WBN CEB 8537
BLN Document: None
Issue: Lateral. 1oads on certain types of seismic Cateqory

I(L) supports could cause failure.’

BLN Disposition: It was determined that the potent1a1 generﬁc |
condition does not exist at BLN. This P
determination was based on the fact that Desiqn ' !
Criteria N4-50-0725 require only dead load: b
considerations and not lateral loads.‘ o

Discussion: To comply with NRC General Design Criterion 4|anB
. the BLN FSAR, consideration of’ both vert1ca1 and
1atera1‘effects from seismic events is required.

5. Initiating Document: BLN NCR 2058 C

~

BLN Document: Same aslaboveL .

Issue: Lighting fixtures with glass or poﬁce1a1n cannot’ be
restrained with safety cables since the Lables
would damage the fixture.

BLN Disposition: Where attachments ¢anhot be made‘td qﬁass or
porcelain lamp shades, safety cables must be
attached to lamp housings.

Discussion: TVA dlspos1t1bn‘0f‘this issue’is’ reasonable based
on current engineering practice.

Further Relevant Document Review for BLN. The evaluation team réviewed the
attachments to NRC Tetters from Youngblood to White (February 18, 1986, and
June 23, 1986) for issues or information relevant to this report, that are qot
included in the concern statement itself. No 'such issue or 1nformatio

found in the February 1986 letter; however, on paqes 131+133 of the attachment
to the June 1986 letter, it became apparent to the pvaluat1on team that the
term “caged" used in the concern relates to prevention of the 11qht bulbs or
tubes from falling out of the fixtures as a result of a seismic event. This

associated. issue does not appear to have been subjected to a documented review',

by TVA. It has, however, been addressed'by the evaluation team in the
evdluation team walkdown of lighiinq fixture supports above, = - Lo
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4.5.2 Summarized Findings for BLN

Evaluation team discussions with Bellefonte personnel indicate that they are
aware of the design overs1ghts on ‘the subject of seismic 1nteract1on, but they
have not initiated activity in this design area because TVA experience
indicates little benefit in developing a program for seismic interaction

4 years before unit 1 fuel load. However, the tracking documentation shows
the subject closed since the design oversights were not noted during a generic
design evaluation feedback from Sequoyah.

In addition, several inconsistencies were observed within and between both the
design criteria and the construction drawings for the support of lighting

fixtures.

4.6 Summarized Subcateqory Findjnqs

The classified findings are summarized in Table 1, . Class A and B findings
indicate that there is no problem and that corrective action is not required.
Class C, D, and' E findings require corrective actions. The corrective action
class is 1dent1f1ed in the table by the numeral combined with the finding
class.

The findings are summarized by classification in Table 2, which identifies one
finding for each issue evaluated. Of the 20 findings shown in Table 1, three
had corrective actions initiated before the ECTG evaluations and three
required new corrective actions to be identified. The rema1n1nq 14 had
actions reauired to resolve peripheral findings noted during the ECTG

evailuation.

5.  CORRECTIVE ACTIONS

Since some of the corrective actions apply to more than a sinqgle plant and
since some of the findings may be addressed by a single corrective action plan
description: for an individual plant, only eight different corrective action
plan descriptions are required to remedy the 18 negative findings. The
detailed corrective‘action plans are described in Attachment B. A

-condensation of this information, with the applicable plant 1dent1f1ed in

parentheses, follows:

226.0, Desiqn of Lighting Fixture Supports

0 Complete the resolution of plant-specific significant condition
reports (SQN and BFN).

0 Provide a complete program to describe and control the seismic

interaction evaluations for current and future design activities
(SQN, WBN, and BLN).
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o Perform walkdown(s), evaluat1ohs, and %a]tuTatﬁons for plant areas
prevuous1y excluded (SQN).

o} Provide techn1ca1 basis for inspect1on cr1ter1d (aQN)

0 Review the adeauacy of ca]culatlon CEB CAS 214 for wr1tten technical’
justification (SQN).

0 Revise design documents to e11m1nate 1ncons1stenc1es and evaluate '
any potential hardware 1mpact (SQN, WBN, .BFN, and BLN).

0 Provide a generic review of cuﬁreht SCR SON MEB 8610‘(WBN‘and BLN). l

0 Finish development of a conolete pro@ram to describe and contro] the
seismic interaction evaluatwons for current and future des1qn
activities (BFN). ‘

These corrective actions also appear in Table 3, 'along with the1r .
corresponding finding/corrective action c1a$s1f1catwons. The table 1nd1cates

the plant or plants to which a corrective action plan description is ‘
applicable by the Corrective Action Tracking Document (CATD) column where the P
applicable plant is identified by the CATD number. - i !

From the Finding/Corrective Action Classification column of Table 3; it can be
seen that of the eight corrective action plan descriptions identified, 'none ' '
explicitly reaquire hardware. or plant modification, four involve add1t1onaﬁ
analysis to validate the design and determine if plant modifications are | !
necessary, and the remaining four require scme type of documentatjon remedy.

The evaluation team found the Lorrectlve action plans for Seuudyah, Watts Bar,
Browns Ferry, and Bel]efonte to be acceptable to resolve the f1nd1ngs.

6.  CAUSES

Table 3 identifies one or more causes for each problem requ1r1ng corrective

action. For each corrective action descr1pt1on, Fhe prmmary or most important
cause is identified.

For the eight corrective action descr1pt1ons listed in Table 3, e1qht causes
.have been identified. These are shown in'the table and tota]]ed at the'end. '
The two most frequent causes are "inadequate as-built reconciliation," ¢olumn
10, and “engineering judgment not justified, " column 12. ‘These two causes,
which reflect on the design process and, more part1cu1ar1y on design ! !

| ]
2643D-R26 (10/15/87)

. .. , : . " | e e’ -aes | nom teeuts m oW w8 N e A s
© e Yemm® T Ea m me o w w Ae . -




TVA EMPLOYEE CONCERNS REPORT NUMBER: 22600
SPECIAL PROGRAM REVISION NUMBER: 3
Page 37 of 45

documentation, combine to represent four of the ten causes identified. This
indicates that weakness in the design documentation area have contributed to a
number of problems and, ‘therefore, improvement in this area appears warranted.

In addition, a number of the causes in Table 3, such as "Engineering Error,"
“Engineering Judgment Not Documented,” and "Inadequate Design Bases," suggest
a weakness in TVA's design review process. Besides improving the quality of
the design, a stronger design review process would also be expected to resolve
some of the weakness noted above in the design documentation area.

The bases for identifying specific causes for each corrective action
description in Table 3 with the negative findings are as follows:

o} Completion of resolution of plant-specific significant condition
reports on Sequoyah and Browns Ferry requires walkdowns because the
as-built plant conditions have not been reconciled with the design
basis.

o Provision of a complete program to describe and control the seismic
interaction evaluations for current and future design activities on
Sequoyah, Watts Bar, and Bellefonte is required because the existing
procedures are incomplete.

o  Performance of walkdown(s), evaluations, and calculations for.plant
areas previously excluded is required for Sequoyah to rectify an
engineering error that permitted exclusion of the Reactor Building
and portions of the Auxiliary Building.

o Provision of a technical basis for Sequoyah inspection criteria is
required” because the current criteria.are not based on documented
engineering judament.

0 Review of the adequacy of calculation CEB CAS 214 for written
technical justifications is necessary because the current revision
is not based on adeguately documented engineering judgment as
required by TVA policy. This policy requires that the written basis
be sufficiently clear to permit another engineer to understand the
preparer's thought process.

0 Revision of design documents.to eliminate inconsistencies and to

evaluate any potential hardware impact is required for the four
plants because design bases are fragmented and incomplete.
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o Prov1510n of a generic Watts Bar and Bellefonte review of ‘current
SCR SQN MEB 8610 is requ1red because the Px1st1ng Watts Bar and !
Bellefonte generic reviews were performed before completion of | | |
Sequoyah scope definition. Thus, the nroredures for such qener1c
review were not completely followad. @ b 1

o) Development of a f1m1shed program on Browns Ferry is reauwred to [
describe and control the seismic interaction evaluation for current
and future design activities. 'The as-built conditions will be ! | | |
reconciled with a revised design basis’ conform1ng to NRC guidellinds, |
neither of which has been issued,

7. - COLLECTIVE SIGNIFICANCE

The evaluation team's judgment as to the significance of the correct1ve
actions is indicated in the last three columns of Table 3. 'Significance is’
rated in accordance with the types of ChdngPS that may be expected to result |
from the corrrective action. A1l of the icorrectiveiaction plan deSCr1pt1bns
for this subcategory are judged to be individually significant froma ‘
licensing standpoint because there is a potential for degrading the funct1ona1‘
capability of adjacent Category I or Class I equ1pm9nt during a seismic event.

When all of the findings and correct1ve action descr1pt1ons for the four
nuclear plants are viewed co]]ec11ve1y, the following overall uonclus1ons
emerge:

o} Because of the relatively low number of negative f1nd1nds in this
subcategory, the random nature of the causes, and the overall |
s1qn1f|cance level of the correctivel adtions, it cannot be cioncluded

that the seismic interaction design for the four nuclear plant 51tes
investigated represents a significant technical orob1em. ‘

0 Although the design area of lighting may dppPar ]1m1fed the ‘cause
implies broader significance in DNE manaqement s lack of attention
to select1on, training, and supervision of first- and second-11ne‘ !
engineering supervision assigned to this work which represenfs a
microcosm of activity that will be assessed ln deta11 1n the:
Engineering category evaluation.

To address the general. broader issups of TVA's past d1fficult1es in the
nuclear area, a Corporate Nuclear Performance Plan (CNPP) was created. In
addition, SQN, WBN, and BFN.have generated plant-specific nuclear-performance

' plans (NPPs) to 1urther define the proqrammatic actions to be taken for their
facilities.

‘ |
I .
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In general, TVA senior management has identified the need for strengthening
its Engineering organization in response to the requirements of nuclear plant
design. The Engineering organization is responsible for the content and
quality of the design documents and for ensuring that they conform to sound
engineering principles, licensing commitments, and Quality Assurance program
_requirements. This need for strengthening is based, in part, on deficiencies
in design process effectiveness, which are partially illustrated by the cause
discussion in Section 6. This need is also partially based on past
implementation of the TVA Quality Assurance program. Thus, 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 and policy memo PM 87-35 clearly delineate the
responsibility, authority, and accountability of the Project Engineers and
Branch Chiefs. The Project Engineer is responsible for work scope, budget,
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 2 of this report, been fully implemented.

An independent audit on the effectiveness of the 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 provided by the Engineering Assurance (EA)
organization.

_The findings of this subcategory report are combined with those of other
‘subcategory reports and reassessed in the Engineering category evaluation,
which has assessed the broader issues identified and has issued the necessary
corrective action tracking documents. :
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- TABLE 1
CLASSIFICATION OF FINDINGS AND CORRECTIVE ACTIONS

Finding/Corrective

- Issue/ Action Class* = =
Element - 'Finding** ! 'SQN '~ WBN  BFN ' BLN |
226.0 Seismic Interaction . a 6 D6  C6 D6
Design ‘ o o
b E6, E6 . C6, D6
¢ E6 E6 . E6 E6
d E6 - . Eb E3
e E3 -  Eb -
f E3 - E6 -
g E6 - j 3 - =

*Classification of Findings and Corrective Actions

A. 1ssue 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 requ1red“

**Defined in Attachment B.
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TABLE 2
FINDINGS SUMMARY

Plant

Classification of Findings SQN WBN BFN BLN Total

A. Issue not valid. No corrective 0 0 0 0 0
action required.

B. Issue valid but consequences acceptable. 0 0 0 0 0
No corrective action required.

C. - Issue valid. Corrective action 1 0 2 0 3
initiated before ECTG evaluation.

D. Issue valid. Corrective action taken 0" 1 0 2 3
as a result of ECTG evaluation.

E. Peripheral issue uncovered during 6 2 4 2 14

ECTG evaluation. Corrective action
required.

. Tgtal 7 3 6 4 20
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TABLE 3
MATRIX OF ELEMENTS, CURRECTSVE ACTIONS, ANO CAUSES

REVISION NUMBER: 3-

SUBCATEGORY 22600 PAGE 42 OF 45
} N CAUSES OF KEGATIVE FINDINGS® | |
I - ] T temior | i
| HARAGEMENT EFFECTIVENESS 1 DESIGN PROCESS EFFECTIVENESS | ADEQUACY | ]
j_ vt 21 31 41 541 61 721 81 9jloftn 12 13 ] W} 1s 16 ] 17 | 1
|Frag- | | {Proce-jinade-| | i I |1nade-| Engrg J0esign]Insuf. | | Signifi- |
FINO1NG/ sented|Inade-}inade-|dures |quate |Un- Inade- quate | Lack |Judgmt|Crit/ |verif [Stds | | cance of |
CORRECTIVE Organ-Jquate Jquate [Kot  [Com- |timelyJLack ‘[quate JInade-[As-bIt] of | mot [Comait|Docu- |Not | Correctlvel
ACTI0% 128- | Q- |[Proce-[Fol- [munl- [Res of[of Mgt[Oestgn[quate [Recon-[Design|Docu- | Kot |menta-{Fol- [Engrg |Vendor]_Actionss
ELEM CLASS, *¢ CORRECTIVE ACTION CAID tion |trny |dures |lowed |catfon]issues]Atten [Bases [Cales |ci), |Detaillmented] Met |tion |lowed |Error [Error H)H]
226.0 cé Complete resolution of plant SQn 03 i I { % X : [
specific sfgnificant &n 0l | | | | | (
condition reports, 1 i ! ! |
‘ . | || | |
[ 1 Provide a coaplste program to S 02 | % i i .
describe and control the WEN 02 | |- | |
' selsale lateraction 8N O i i i i P11
evaluations for current and r | i | | |
future desfgn activities. | | I | | | | i
, T S I . I | |
€6 Perform walkdown(s), SQi 03 | | ] | | | | | | j x| PP
evaluations, and calculations [ ! ! ! ! ! 1 1 1 1 1 ' oo
for plant areas previously | | I | | | i l I I I I I I l
- exgluded. . - . . - 11 1 1 1 - - S I - - o - 'II
| | | | | | ] |
&6 Provide technicai basis for 5Q% 02 i i i i i 4 x I | | | [A) =]~
fnspection criterfa, . | . L ¢ °r o ot ' T A | L L L
[ | | | | | | | | | | | I [
€3 Review adequacy of SQN 02 [ I 1 L L L L L I B B i x 1 I [ L bpl-1-
calculation CEB CAS 214 for | | | i | i | | | | | I | | | I 11
written tectatcal S S
Justification. | | | | i | | | | { } [ | | | Il
: i i I [ i i . ) ] i1 rri
€6 Revise design documents to Qn 01 | ) | | x | { 3 | Alr]er
elininate fnconsistencies and  WBN 0) I I | } | | }
evaluate any potential .BFN 02 L I I | 1 _ I B : |
harovare iapact. 2N 0) 1 | { | } | | ] }
[ | Lol S ool
06 Provide a generic W8N and &N WBN 0) l | 1 | I | | jajele
veview of curreat SCR SQM ME8 - 8N Q1 } } { i [ i - i
8610, | | I | i | |
’ U AN R S S A N I SR A |
c6 Finish developaent of a 8FN 01 } i | ] ] | R e I O T e e R R I S .Y B
© cosplete program to desceibe - ) 1 |} ] | [ | | | | | | | | 11
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GLOSSARY SUPPLEMENT
FOR THE ENGINEERING CATEGORY

" .Causes of Neaative Findings - the causes for findings that reauire corrective

action are categorized as follows:

1.

2.

50

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

incomp lete for design execution and verification and for design

change evaluation.

Inadequate calculations - Design calculations were incomplete, used

incorrect input or assumptions, or otherwise failed to fully
demonstrate compliance with design requirements or support design
output documents.

Inadequate as-built reconciliation - Reconciliation of licensing or

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

26430-R26 (10/15/87)
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11.

12.

13..

14.

15.

16.

17,

Lack of design detail - Detail ,in design output documents was
insufficient to ensure compl1amce with design requirements.

o B T T ]

‘engineering judgments wsed 1n the! desqu proress was 1ack1ng or
incomplete. | I

Failure to document engi neer1ng yd ments' - Documentat1on Justifying:

Design criteria/commitments not met - Design cr1ter1a or licensing
commitments were not met.‘ ‘

Insufficient ver111cat1on documentation - Da"umentation (Q) was!
insufficient to audit the -adequacy of desmgn and 1nsta11at1on.

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

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

Vendor error - Vendor desugn or supplied items were def1c1ent for

the intended purpose.

a

Classification of Corrective Act1on< - corrective actions are classxf1ed as

belonging to one or more of the folhownng groups:

].
2.

7.

Hardware - physical plant changes |

Procedure - changed or generated a procedure, .= = | | Lo

Documentation - affected QA records = . . . . . . . L1 1 |

Training - required personnel education

Analysis - required desiqﬂ calculations, etc., to reéol?e S

Evaluation - initial corrective action plan indicated a need to

evaluate the issue before a definitive plan could be ‘established.

Therefore, all hardware, procedure, etc., changes are not yet kriown

Other - items not listed ab0ve

Peripheral Finding (Issue) - A negat1ve finding that does not result d1rect1y

from an employee concern but that was uncovered during the process of

eva]uat1ng an employee concern. By definfition, peripheral findings {issues)
require corrective action. ‘ . o

2643D-R26 (10/15/87)
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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
last three columns of the table. Significance is rated in accordance with the
type or types of changes that may be expected to result from the corrective
action. Changes are 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. A1l 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.

0 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 plan descriptions is judaed
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 action plan
descriptions are judged to be significant if the resultant changes affect the
overall quality, performance, or margin of a safety-related structure, system,
or component.

2643D-R26 (10/15/87)
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Page A-1 of 2

ATTACHMENT A .

EMPLOYEE CONCERNS
FOR SUBCATEGORY 22600

Attachment A -- 1ists, by element, each emplioyee 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-R43 (10/09/87)




ATTACHMENT A ’

EMPLOYEE CUNCERNS FUR SUBCATEGORY 22600

REVISION NUMBER: 3
PAGE A-2 OF 2

. . CONCERN PLANT APPLICABILITY A

ELEMENT NUHBER LOCATIuN SQi wuR  BFH  BLA ____CONCERN DESCRIPY10H*

226.0 wl-85-100-023 wii b3 X X X “Lignting fixtures at wiNP are not properly restrained and caged to
prevent them from becoming missiles or Suinglnq missiles during :
seismic events. CI nas no further {nformation. Anonymous concern via
Tetter.” (SR) a

8KP-4CP-10.35-13 bLN * X “Safety cable (shown on drawings 48A0893-X2-43R1 ana 44R1) does not )
provige the flixture its required selsaic support.® {SR) .
v 3 , .
—— — — — — R — - R — - '.l
':_,.'

b SR/KO/SS inaicates svafety relatea, not safety related, or safety significant per aetermination criteria in the £CIG Program manual and appiied .

by TVA pefore evaluations.

27670-3 {09/01/87)
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ATTACHMENT 8

SUMMARY OF ISSUES, FINDINGS, AND
CORRECTIVE ACTIONS FOR
SUBCATEGORY 22600

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

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

"

N107A-R43 (10/09/87)
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ATTACHMENT B
SUMMARY OF ISSUES, FINODINGS, AND CORRECTIVE ACTIONS
- FOR SUBCATEGURY 22600

Findings

REVISION HUMBER: 3
Page B-2 of 10

Corrective Actions

NARRAARANARRANRRRR

€lement 226.0

ARRRRAARRARARANARR
SQN

a. Lighting fixtures are not properly
designed to prevent tnem from becomings
o Free missiles
o Swinging missiles
which might damage Category |
equipment during a seismic event,

2340D-10 “/87)

- Seismic Interaction Design

SyN
a. The IVA design of light fixtures provides for adequate

verticai suppurt to witnstand a seismic event and P event
their becoming free missiles that might damage-Category I
equipment. The TVA design of light fixtures, per se,

does not, in general, provide adequate horizontal support

during and after a seismic event to prevent their
becoming swinging missiles tnat mignt damage adiacent

L gt ] at .8t ELE [-100 118

Category 1 equipment. However, this deslgn overslgnt has

b s bad nn CPO C g
been documented on SCR SyN MEB U610 {A and s

being addressed.

ippe A, 5.1, anG V3

SQN . .
a. ATVA transmittal submit a correc%

i

ot doaa an nll_(-.tu

bel\lll PIG" \\oﬂl’) Illlsl.ll ¥ Ilr‘
the discrepancies betwee t ‘

design drawings and desig erna

prov?de a complete prograa t descrfﬁ 3 \

and control the seismic irfge action \

evaluations for current a turer
desfign activities;.and pro

ofika =
techaical basis for the 3] 'Vﬂ.u.=£

memo from Handy to sdu“rili?\

A daniIne [ Y gy
lll duull.lUll. ll‘ \l\l’
of

21 hoom

(04722786} .
provide for an evaluation

the plant previously excludid.
evaluatfon will use an appr
tecnnical program followed
evaluation via calcylation r
CEB CAS 214, R1. -This calcu a ion
revision will inciude a re-rdvibw for 'gﬁl
adequacy of written technica ‘ou-
Justification of the existindg -
and as described in findings §b vgmin
10M 2399 (11/14/86) and 10N I{16 =8 =4k
(11/19/86). The evaluation ttam-w
concludes that the stated CAP lis 52?' f J

accentabla racalution of the chn

VLLOPsaU IS T Cvive

l lllullls)o 3 .

1D 226 00 S04 O

]
1) Z7b (M) SUN UZ o
e o sord S~ |

that should also preclude recufrepcgpf oo
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) ATTACHMENT B REVISION HUMBER: 3
SUMMHARY OF ISSUES, FINDINGS, AND CORRECTIVE ACTIONS Page 8-3 of 10

FOR SUBCATEGORY 22600

1ssues Findings Corrective Actions

Element 226.0 - SQN (Continued)

b. Peripheral Finding. b. The evaluation team noted that there is no document which b. Refer to a. above.
describes tne complete program for controlling the
. sefsmic interaction design activity. Technical

Instruction T1-98, RO (App. A, 5.5) will effectively
implement the walkdown activities of this program when
amended to address all plant areas. The TVA memo from
Handy to SUN files (04/22/86) (App. A, 5.k) provides
adequate thresnold criteria for subsequent evaluations.

. The division of responsibilities between disciplines is
defined in CEB-UI 121.03, R1, (App. A, 6.f). In v
addition, tne CEB seismic review process for future
reviews is to be in ‘accordance with a future revision of
CEB-DI-121.03, R1 (App. A, 7.0) and includes an
evaluation for adverse impact of rod hung items as
indicated by 104 #3¢6 (10/01/86) (App. A, 7.k). However,
this evaluation is cyrrently in the form of verbal
instructions which:TVA personnel have committed to
properly document.

¢. Peripheral Finding. ¢. Plant walkdowns and subsequent technical evaluations by C. Refer to a, above.
. - TVA to resolve SCR SQN MEB 8610 (App. A, 5.v) excluded

portions of the auxiliary building and the containment
vessel portion of the reactor bui?dlng which were
contaminated or required dress-out. Evaluations of these
areas are necessary to determine the need for any
potential nhardware fixes. TVA personnel committed to
perform a walkdown and evaluation of these areas in I0M

i #416 (11/19/86) (App. A, 1.p).
d. Peripheral Findlng.ég d. Tne technical basis for the inspection criteria d. Refer to a. above
w established in TVA memo from Handy to SUN Files
P (04/22/86) has not been documented. TVA personnel

committed to providing such documentation in 104 #326
(10701/86) (App. A, 7.x).

-

2340D-10 (10/12/87) /
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ATTACHHMENT B
SUMMARY OF ISSUES, FINDINGS, AND CORRECTIVE ACTIONS
FOR SUBCATEGORY 22600

Findings

REVISION NUMBER: 3
Page 8-4 of 10

Corrective Actions

Element-226.0 - SQ (Continued)
e. Peripheral Finding.

f. Peripneral Finding.

g. Peripheral Finding.

WBN

a. Lighting fixtures are not properly
- designed .to prevent them from
becmlno'

. o Free missiles

4 i 1
¢ Swinging aissiles

During a selsnic event, these
missiies mignt damage Category i

equipment.

e. The evaluation team considers calculation CEB-CAS-214, R1
generally adequate; however, additional written
Justification is needed in some areas to permit another
engineer who did not particlpate in the origlnal

walbdavine #a swmic S erma anoa PR

cWaIKGOWNS O arrive Gl. T ol LUlILIU)IUII). I'l‘l
.personnel comnitted to re-review the calculation based on

the above and make any necessary changes {App.:A, 7.p).

f

Figure 5,01 of the design criteria SQN:DC-V-13.1]
(App. A, 5.r) correctly fllustrates the criteria

Figure 4.7-1 for the emergency lignting do not ag

the text of Section 5.0.

applicatlon of Section 5. 0; towever, the details in
ree with

g. The principal detail for emergency lighting fixtures on
47A057-21, R3 (App. A, 5.u) correctly illustrates tne
aonllcatlon of desiun criteria SON-DC-Y-13.11,

Section 5.0 (App. A, 5.r). towever, the alternate detail

on 47A057-6, RS do not agree with the text of Section 5.0.

. WUN

a. Tne TVA design of light fixtures provides for adequate

vertical support to withstand a seismic event and
prevents the fixtures from nnrnmlng freo miceilac that

Yease Tures. LU R ) HIsSVIiLe e

mlgnt -damage- Category 1 equipment. Ihe TVA design of
tight fixtures, per se, does not, -in general, provide
adequate horfizontal support during and after a seismic
event to prevent them from becoming swinging missiles
that might damage adjacent Category I equipment. This
design oversight for BN has not been documented as a
generic review of the present-program on SUN as a result
of SCR SyN MEB 8610, Also, no technical instruction was
found to effectively ‘implement plant walkdown activities
of this program.

e,

»fu

q.

WBN

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, {04/22/86) and make it

. calculation..

Refer to a. above.

Refer 'to a. above.

Refer to a. above.

rrrrrrrrrrrrrrrrrrrrrrrrrrrrr shown.on 474057-2) and the emergency Mght detafl shown ~ - - - - - -

TVA transmittals TCAB 227-WBM through
229-WBN submit corrective action plans

{CAPs) which wil) {a) eliminate the

dlscrepancies between the varlous design
drawings and-design criteria, {bj provid
a generfic WBN review for SCR SQN MEB
8610, (c) provide a complete program to
describe and control the seisnic
interaction evaluations for current and
future design activities based on plant
walkdoun(s) generated information, "and
|d, prov‘dc a technical basis for the

internal TVA memo from Handy to SQN files

e

WBN.

Further, these CAPS will
result ln a new drawlng to provide
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SUMMARY OF ISSUES, FINDINGS, ARD CORRECTIVE ACTIONS

ATTACHMENT B
FOR SUBCATEGORY 22600
Findings

REVISION NUMBER: 3
Page B-5 of 10

Corrective Actions

Element 226.0 - WBN (Continued)

b. Peripheral Finding.

23400-10 (10/12/87)

b. Tnhe evaluation team noted tnat there is no document that
describes the compjete program for controlling the
seismic interaction design activity.
Handy to SQN files (04/22/86) provides adequate tnreshold
criteria for evaluations but does not document the
technical basis for the inspection criteria (nor does any
otlier document); the memo has not been made applicable to

WBN.

The division of responsibilities between

disciplines is defined in CEB-DI 121.03, Rl.

addition, the CEB seismic review .process for future
. reviews is to follow revision 1 of CEB-DI-12),03 when it
This review process includes an evaluation
for adverse impact of rod hung items as indicated by
This evaluation 1s currently in tne
form of verba) instructions which TVA personnel have

is issued.

104 326-(10/01/86).

comnitted to properly document.

The TVA memo from

In

b.

emergency Vight details which will be
forwarded to DNC for retroactive
application via the £CN process; DNC wil)
then review completed work to easure
installation in accordance with the
drawing or obtain DNE approved variance
on a case-by-case basis. The evaluation
team concludes that the stated CAPs are
an acceptable resolution of the concern
that should also preclude recurrence of
findings.

CATD 226 00 WBN O1)

CATD 226 00 W8N 02

{CATD 226 00 wBH 03

Refer to a. above,
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ATTACHMENT B
SUMMARY OF ISSUES, FINDINGS, AND CORRECTIVE ACTIONS
FOR SUBCATEGORY 22600

Findings

REVISION HUMBER: 3
Page 8-6 of 10

Corrective Actions

Element 226.0 - WBN (Continued)
€. Peripheral Finding.

BFN -

a. Lighting fixtures are not
designed to prevent them from

becoming:

o Free missiles
o Swinging missiles
Durin

23a00-10 MK /57)

. .- . e =

c. Figure 5,0-1 of Uesi?n Criteria WB-0C-40-31. 1 correctly

1Vlustrates the application of the criteria in
Section 5.0; nowever, the details in Figure 4.7-1 and
drawing 47A057-6 for the “original -emergency lignting
system® do not ayree with the-.text of WB-DC-40-31.11

Section 5.0, Detail M of drawing 45W1418-4 shows a

L L]
portion of the “second emergency lighting system* deta

11
corresponding-to Figure 5.0-1 of the design criteria with
a reference to drawing 47A057 for remaining details.
Orawing 47A057 contains no such details.

BFN

a,

The TVA design of ligh

t e Ve
provide adequate vertica to withstand a seismic
event and to prevent the fixtures from becoming free
missiles tnat might damage Class 1 equipment. Also, the
TVA design of 1ight fixtures:does not provide adequate
evaluation of horizontal support-during and after a
seismic event to prevent the fixtures from becoming
swinging missiles that might damage adjacent Class’l
equipment. Both of these design issues have been
documented -on SER BFN MEB 8605-and -are being addressed.
RRC nas initiated several unresoived safety fssues (USis)
that affect the seismic design basis at Browns Ferry.

USK A-17 considers “systems interactions,™ which include
seismic_interaction between Class I and Class I
components.” Part of the NRC NRR plan to resolve A-17 is
to assign the responsibility for identifying selsmically
induced adverse system interactions to the USI A-46
program, "Seismic yualification of Equipment in Operating
Plants.® A-46 concerns margins of safety provided by
equipment in operatiny power plants to resist seismically
induced loads. The NRC resolution of A-46 §s contained
in NUREG-1030 and HUREG-1211. TVA's Browns Ferry Nuclear
Plant_is identified in NUREG-121) as one of the operating
plants to be reviewea to A-46.requirements.

~__ _between as-built Class | and Class 1}

c. Refer. to a. above. | ’
L4

BFH

3. Develop a seismic interaction program to -

evaluate sefsmic-induced effects of Class

Ii items inciuding iighting fixtures on

Class I components. Perform a walkdown

to identify I11/1 seismic interaction

components. Develop an evaluation

methodology and provide. fixes as .

required. Class I11/1 evaluation for
seismic interaction between as-buiit
Class ‘I and Class Il components will be e
performed under the Unresolved Safety =%

Issue {USI) A-46 program as a
post-restart activity. A procedure for
controlling future 1171 sefsmic
interaction will be developed prior to
corpletion of the baseline A-46 effort.
This procedure will meet the more general
requirements of design interface document
Ces-01-121.03. :
(CATD 226 00 BFN O1)

o——
"

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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ATTACHMENT B
SUMMARY OF ISSUES, FINDINGS, AND CORRECTIVE ACTIONS
; FOR SUBCATEGORY 22600

Issues Findings

REVISION KUMBER: 3
Page 8-7 of 10

Corrective Actions

Element 226.0 - BFN (Continued)

b. Peripheral Finding. b. Tne evaluation tean noted tnat there is no document that b,
describes tne complete program for controlling the
seismic interaction design activity. TVA DNE is
developing a proyram to address seismic interaction
between Class 1 and 11 components. The program consists
of two phases: Pnase | is the program development, which
has been started, and Pnase 11 is the implementation of
the program. This program will also include development
of a long-term program to preclude future {I/I problems.

c. Peripheral Finding. c. BFN has no original design criteria for lignting fixture
. support. No original design criteria were implemented c.
for design other than the National Electrical Code for
the year in which tne design was issued, Civil Design
Guide DG-C1.6.3 for sefsmic support of lighting fixtures
was issued 07/78. BFH has not implemented this design
guide as it was not a design comnfitment.

d. Peripneral Finding. d. BFN nhas no typical drawings or specific drawings showing d.
support details_for lighting fixtures other than drawings
48KH1264-1, -2, and -3 of the main control rooa lighting
supports. These drawings were {nitially issued for
modifications to the control room lighting structure in
late 1982 for unit 2 and in 1983 for units 1 and 3.

»

23400-10 (10/12/87)

Refer to a. above. l

Watts Bar Design Criteria for lighting |
fixture supports WB-DC-40-31.11 will) be
used for the current design of BFN
lighting fixture supports. A criteria
will be developed for the future )ighting
fixture supports based on the A-46
resolution methodology or TVA design
guide DG-C~1.6.3 or Watts Bar Design
Criteria W8-DC-40-31.11 (including the
future versions).

(CATD 226 00 BFN 02)

Existing lighting fixture support
installations wid) be assessed for
structural adequacy and documented under
the seismic interaction program which is
part of USI A-46 program and fixes will
be provided as required.

Provide drawings with support details or
approved field change requests for new
installations or rework of lighting

fixture supports. Perform supporting
calculations to document structural

adequacy for these new or rework supports.
(CATD 226 00 BFN 02) '
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FOR SUBCATEGURY 22600

Findings

REVISION NUMBER:
Page B-8 of 10

Corrective Actions

Element 226.0 - BFN (Contfnued)
Peripheral Finding.
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e. No calculations were performed on lignting fixture
supports other than those on the main control room
lignting fixtures which were generated in 12/82,

£. Tvn EN UES calculation on "Miscellancous Steel Haln
Control Room Ligntlng documents the fact that TVA CEB
reviewed and approved tne main control room ceiling and

lghting fixture supports shown on drawings 4841284-1,

-Z, and -3, CEB review and approvai for seismic adequacy
of these drawings is indicated by TVA memoranda from
Coleman and Hyfe to CEB files. However, no analytical
data are provided in the calculation or memoranda to

ata Ll caltilael SRRV enea ¢

demonstrate the adequacy of the control rooa lighting

)tl UL‘UIC auu llglltlllg llktul!: SUPPUTL tU Hllll)ld"u a
seismic event. Also, drawings 48W1284-1, -2, and -3 do
not snow any end bracing members provided in the
east-west direction of the control reom lignting
structure.

Refer to d. above.

Adequacy of the main control room
llghtlng structure and fixture supports
to withstand a seismic event wili be
assessed under the A-46 sefsmic
interaction program. This assessment
will take into consideration that there
were no end bracing members provided in

the east-west direction of the control

rooa lighting §tructures.

(CATD 2¢6 00 8Fi 02)
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ATTACHMENT B
SUMMARY OF 1SSUES, FINDINGS, AND CORRECTIVE ACTIONS
FOR SUBCATEGORY 22600

Findings

REVISION NUMBER:

Page B-9 of 10

Corrective Actions

3

Element 226.0 - BLN

a. Lighting fixtures are not properly
designed to prevent them from
becoming:

. o Free missiles

o Swinging missiles
During a seismic event, these
missiles might damage Category 1
equipment.

b. Safety cable is not adequate to
seismically support lighting
fixtures shown on drawings
4BA0893-X2-43R1 and 44R1.

c. Peripheral Finding.

n R
T

23400-10 (10/12/87)

b

BLN

a. Tne TVA design of light fixtures provides for adequate

.

vertical support to withstand a seismic event and prevent
the fixtures from becoming free-falling missiles that
mignt damaye seismic Category | components. However, the
TVA design of pendant-mounted light fixtures does not, in
general, provide adequate horizontal support during a
seismic event to prevent them from becoming swinging
missiles that might damage adjacent seismic Category I
components. This design oversignt for BLN was not
addressed during any potential geseric condition
evaluations such as for SCR SUN MEB 8610.

Safety cables for emergency exit lights, where they have
been installed, appear to be adequate to prevent the
items from becoming free falling missiles. However, the
requirement to have a safety cable on all emergency exit
lignts in seismic Category { structures has not been
satisfied at this time. The evaluation team was-not able
to determine whether tne installations observed without
safety cables were work in progress or had already been
accepted by Quality Control. It snould be noted that
most fnstallations observed without safety cables were
located in areas where the potentfal for unacceptable
interaction with seismic Category | components was not
lixely. The assignment of responsibility to the field
for locating safety cables is adequate.

In addition, tne evaluation team noted that there was no
document provided by TVA tnat describes a complete and
overall program for controlling seismic interaction
design activities.

BLH

d.

C.

Generate a CAQR to adequately document

the BLN generic review of the present

program on SQN as a result of SCR SQN MEB

8610.
(CATO 226 00 BLN O1)

Complete installation and inspection of
light

ing fixtures in accordance with
project procedures and construction

drawings. Approve any varfations prior

to final quality control acceptance,
(CATD 226 00 BLN 01)

Prepare a complete procedure for

performing a sefsmic interaction walkdown

and evaluating its results to supplement

‘the generic requirements of CE8 DI
121,03, Revise tne BLN Engineering

Project Manual to require establishment

of spacing criteria for seismic

interaction and verification of existing

spacing adequacy. lIeplement such
walkdowns and evaluations before fuel
load of each unit.

(CATD 226 00 BLH 01)
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ATTACHMENT B
SUMMARY OF ISSUES, FINDINGS, -AND CORRECTIVE ACTIONS
FOR SUBCATEGORY 22600

N

Findings '

. REVISION NUMBER: 3
Page 8-10 of 10

Corrective Actions

Element 226,0 - BLK (Continued)
d. Peripheral Finding.

"~ nanm

N e

-

TR >

«

3 zsqon-.nz_/an
\ 4

d. In addition, the requirements for conditions under which

the three-way lateral cable support may be deleted are
not consistent between design guide G1.6.3, Figure 18,
and desfgn criteria H4-50-071Y, Figure 5.0-2, and
reconciliation is not available. Drawing 48A08Y93-X2
serfes does not have detail showing slack in the

elactrical cables at the emergency lighting fixture as
CITwer Ivus LEWILS e Tl yTniLy seryuvsiy § IXJUFE &S
required by design crlteria N4- 50-07]9 Figure 5.0-3.

AVAMIAY_¥TD alden.n P P P

Or clllug wnﬂuoza M'. aithough u:umu.aul agequaie, uoes

The details
in Figure 4.7-1 of design crlterla ﬁ4-50-07i9 and drawing
48A0893-X2-7 do not agree with the text of Section 5.0

and Figure 5.0-1 of design criteria N4-50-0719.

d.

Revise design criteria, drawings, and |
calculations to remove inconsistencies.
Evaluate any potential hardware impact

‘resulting from these revisions and

provide any necessary modifications,
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ATTACHMENT C
REFERENCES
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1. Sequoyah Element Rebort 226.0, "Seismic Interaction Design", Rev. 2
(12/18/86) “

2. TVA Nuclear Performance Plans:
Revised Corporate Nuclear Performance PYan, Volume 1 (03/86)
Revised Sequoyah Nuclear Performance Plan, Volume 2 (03/87)
Browns Ferry Nuclear Performance -Plan, Volume 3 (06/87)
Watts Bar Nuclear Performance Plan, Volume 4 (03/87) ¢

3. Sequoyah Documents

a. Gilbert/Commonwealth's "Final Report Technical Review of SNP

Modifications for TVA," G/C Report No. 2614, Technical Issue Data
Sheet"No. 11 (03/03/86)

b. Letter from J. M. Taylor, NRC, Director of Office of Inspection and
-Enforcement to S. A. White, TVA, Manager of Nuclear Power.

Subject: "NRC Reports 50-327/86-27 and 50-328/86-27,"
(L44 860506 5421, (04/22/86)

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

"Concerns Regarding TVA Nuclear Program," [L44 860226 0011,
(02/18/86)

d. Letter from B. J. Youngblood, NRC, Director PHR Project Directorate
#4, NRR to S. A. White, TVA, Manager of Nuclear Power, Subject:
"Transcript of Interview ...," (nonel, €06/23/86)

e.  TVA SQN.-memo from J. P. Vineyard, Project Manager to-H. B. Rankin,
Manager Design Services. Subject: "Routing of Safety Related
Conduits, Cable Trays, Piping and Instrument Lines in Nonseismic

Designated Areas in Category [ Structures," [B25 851205 0041,
(12/05/85)

f. TVA SQN memo from H. B. Rankin, Manger Design Services to J. P.
Vineyard, Project Manager. Subject: *“SCR SQN NEB 8516 .Rev. 0,"
{S01 860102 8051, (01/03/86) '

g. TVA SQN Memo from J. P. Vineyard, Project Manager td H. B. Rankin,
Manager Design Services. Subject: "SCR SQN-NEB 8516 RO,"
{B25 860107 0111, (01/07/86)
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TVA SQN memo from J. C. Key. M@chanicaﬁ Lead Engimeer to C. N.
Johnson, Civil Lead Engineer. Su Jﬁct, "SCR 8610 Nalkdown Civil
Involvement," [B2S 860408 0021! 08/86> '

TVA SQN memo from . E. Andrews to D. W. Wilson. Subject:
"Walkdowns conducted by DNE " [SO8 860502 8141, (05/14/86)

TVA SQN memo from W. E. Andrews, Site Quality Manager to H. L.

Abercrombie, Site Director. Subject: :“Conduct of Plant Nalkddwn#
and Surveys," [SO8 860418 8111, (04/18/86> . i

TVA SQN memo from K. 0. Handy. Mechanical Engineer to SQN Files.
Subject: "SCR SQN NEB 8515 - Rod Hung ‘Category ICL) System
Interaction Limits with Safety Related Targets - Quality Design !
Information," [B25 860422 0081, (04/22/86) ‘

TVA SQN memo from C. N. Johnson. Civil Lead Engineer to J. C. Key
Mechanical Lead Engineer. Subject: ' "SNP-SCR 8610 - Nalkdowm Civil
Involvement,” fBZE 860516 0211, (05/16/86)

TVA SQN memo from D. W. Wilson, Project Engineer to = =~ | | |
H. L. Abercrombie, Site Director. Subject: "SNP - Seismic Dead and
Supports Used for Class 1E Electrical Conduit Insfallation,"

[B25 860603 0131, (06/03/86)

TVA SQN memo from W. E. Estes;‘Methahidal‘En@ideeﬁ to w; H. Brown,
Mechanical Engineer. Subject: "Report'of Results of March ?-9; ‘
1986 Walkdown of the Auxiliary Building for Interactions,“

{B25 860606 0031, (06/05/86)

o) TVA SON computerized‘"walkdown Report for Seismlc Safety
Interfaces SQEP Mechanical Section No. 1" for the Auxi]tary
Building attached to [B25 860606 0031, (04l17/86

TVA SQN memo from W. E. Estes. Mechanical Engineer to W. H. Brown,
Mechanical Engineer. Subject:  "Report of-Results of April 26-27 ‘
1986 Walkdown of the Ul and U2 Annulus, Control and Diesel Generator

Buildings, 'and the ERCH Intake Pumping Station," [B25 860610 OOI]
(06/11/86)

o] SQON computerized "Walkdown Report for Identifying oo
thexactions in the Control and Diesel Generating Buildings, ' '
ERCH Pump Station and Ul and U2 Annulus,” attached to
.[B25 860610 0011, (04/26-27/86) o

(10712787
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p. TVA SQN DIM from C. N. Johnson, Civil Lead Engineer to SQN CEB
files. Subject: "Sequoyah Nuclear Plant - Design Input Memorandum
for Location and Design of Piping and Supplemental Steel in
Category I Structures - Design Criteria, SQN-OC-V-24.1," preliminary
(10/03/86>

q. TVA Memo from J. C. Key, SQN Mechanical Lead Engineer to N. A.
Liakonis. Subject: "Auxiliary Building Piping Interaction
Halkdown," {B25 861014 0151, (10/14/86)

r. TVA Design Criteria/Guides:

o} TVA Design Criteria SQN-DC-V-13.11, R1, "Support of Lighting
Fixtures in Category I Structures," (03/23/73) ¢

o] TVA General Design Information, DG-C1.6.3, "Seismic Support of
Lighting Fixtures in Category I Structures," (06/05/81)

s. TVA Procedures:
0 TVA SQN Technical Instruction TI-98 RO, "Walkdown Procedure for
Identifying Interactions in the Control and Diesel Generating
Bujldings, ERCH Pump Station and Ul and U2 Annulus," (04/25/86)
‘ o] TVA SQN USQD for T1-98 RO, (04/25/86)
t. TVA Specification:

o] TVA General Construction Specification No. G-32, Rev. 11, "Bolt
Anchors Set in Hardened Concrete," {B42 851216 500] <01/31/86)

u. TVA Drawings:
0 47A057, R10, "Mechanical Seismic Supports - Lighting Fixtures"
o] 45N1410-1, R18, "Lighting - Plans and Detajls - Elev. 653.0"

o . 55N416-1, R18, "Lighting - Floor ELev. 732.0 - Plans and
Details” - .

o} SSN416-2, R19, “"Lighting - Floor Elev. 732.0 - Plans and
Details"

;‘Wl 0 e

3860D-RO  (10/12/87)
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aa.

ab.

ac.

ad.

ae.

af.

ag.

3860D-RO

TVA Conditions Adverse to Qualﬁty (CAQ):
o NCR SQN MEB 8304, R2‘ (B44 860404 0071} (04/04/86)

o SCR SQN CEB 8514, RO, [B41 851231 0211 and [B41 860228 0171,
(12/24/85) and (03/28/86)

o SCR SQN MEB 8610, R]:, (B44 860611 047) (06/”/836) .
TVA Calculation: ‘ oo ‘

o CEB CAS 214, RI “tvaluation of Walkdown Report for Seismic
Safety Interferen1es," (B41 860516 004] €05/16/86)

TVA SQN ECN L6693, (B25 860617 5271 (05/19/86) -

TVA SQN work request nos. 107622, 1076?3 and 107627 dated 05/20/86,
03/09/86, and 03/09/86 respectively [Interactions TPN/734/003
HVG/734/003 HVG/734/004]

INPO WBN 1985 Audit Finding DC.3-2

TVA ECEP-SQN Restart Program -!Corréctivel Action Plan (CAP) for
Element 226.0(B), TCAB-029 (12/12/86) '

SNP FSAR Update through Amendmbnﬂ o3 | I | ‘
3.1 “Conformance with NRC General De'ign Criterfa"

3.2 "Classification of Structures. Systems and Pomponents"
3.0 "Electric Power® ‘

NRC Regulatory Guide 1.29 R1, "Seismic'Desidn Classification," (8/73)

TVA Design Criteria SQN-UC-V-IB 17, R1) "Support of nghting
Fixtures in Category I Structures‘“‘(03/23/73)

TVA General DesianInformationL DG-C1.6.3, "Se%smicfSuﬂport of
Lighting Fixtures in Category I Structures," (06/05/81)

TVA Policy Memorandum PM86 04(DNE) from W. C. Drotleff, Director of
Nuclear Engineering to Those Listed. Subject: "Engineering
Judgment," [B20 860424 0011, (04/25/86) ' L

TVA Design Interface Document CEB-DI 121. 03, RI, "SéisﬁiC‘Design.‘
Review, and Control," (05/16/86)‘ b ]

(10/12/87)
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ah. IEEE Standard Criteria for Class 1E Power Systems for Nuclear Power
Generating Stations, IEE Std 308-1971

4. Hatts Bar Document

a. Gilbert/Commonwealth, "Final Report Technical Review of SNP
Modifications for TVA," G/C Report No. 2614, Technical Issue Data
Sheet No. 11, ¢03/03/86)

b. Letter from J. M. Taylor, NRC, Director of Office of Inspection and
Enforcement to S. A. White, TVA, Manager of Nuclear Power.

Subject: "NRC Reports 50-327/86-27 and 50-328/86-27,"

(L44 860506 5421, (04/22/86)

tetter from B. J. Youngblood, NRC, Director PHR Project Directorate
#4, NRR to S. A. Hhite, TVA, Manager of Nuclear Power, Subject:
“Concerns Regarding TVA Nuclear Program," [L44 860226 0011,
(02/18/86)

(g}
.

N d. Letter from B. J. Youngblood, NRC, Director PWR Project Directorate
#4, NRR to S. A. White, TVA, Manager of Nuclear Power, Subject:
“Transcript of Interview . . . ," [B45 860714 8321, (06/23/86)

TVA SQN memo from K. D. Handy, Mechanical Engineer to SOQN Files.
Subject: ™SCR SQN NEB 8515 - Rod ‘Hung Category I(L) System
Interaction Limits with Safety Related Targets - Quality Design
Information," '[B25 860422 008]), €04/22/86)

(4]

f. TVA Design Criteria/Guides:

o] TVA Design Criteria WB-DC-40-30.11, RO, "Support of Lighting
Fixtures in Category I Structures," (07/03/75)

0 TVA General Design Information, DG-C1.6.3, “Seismic Support of
Lighting Fixtures in Category I Structures," (06/05/81)

o] Electrical Design Standard DS-E 17.1.1, R2, "Lighting and
Heating - Lighting Design Standards and Practices," (06/15/83)

g.. TVA Specification:

0 TVA .General Construction Specification No. G-32, Rev. 11, "Bolt
Anchors Set in Hardened Concrete," [B42 851216 500}, (01/31/86)

| .

3860D-R0  (10/12/87)
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TVA Drawings: o b

o0  47A057, (Revisions as of 01/24/87), "Mechanical Seismic
Supports - Lightimg:Fixtures“ ‘

o] 45W1410-1, R21, "Lighting - Plans and Details { Etev. 676.0"
o  45W1418-4, R10, “"Lighting - Plans and Details"

o  55W416-1, R15, "Lighting - Floor Elev. 755.0 - Plans and
Details” - ‘

o  55H416-2, RIS, "Lighting - Floor Elev. 755.0 - Pians and
Details" ‘ ]

TVA Conditions Adverse to:Qualttyl(dAQ): : |

o NCR WBN MEB 8305, R2, [MEB 840111 018] (01/11/84)2

o  SCR WBN CEB 8537, RO; (B41 861010 0031 (10/10/86)

o) SCR SQN MEB 8610, R1, [B44 860611 0473 (06/11/86) .

INPO HBN 1985 Audit Finding DC.3-2

TVA memo from E. Chitwood to C. A. Chand}ey. Chief Mechanﬁcal
Engineer, “Potential Generic Condition Evaiuation (OEP-I7) "
{B43 860404 9131, (04/04/86)

TVA memo from R. 0. Barnett, Chief Civil Engineer, toC. A.
Chandley, Chief Mechanical Engineer‘ "Potential Generic Condition'

Evaluation (OEP-17)," [B41 860311 0061, (09/11/86)

WBN FSAR through Amendment 54 | | ||

3.1 “Conformance with NRC General Detigm Criterﬁa" 1 Lo

3.2 "Classification of Structures. Systems and Components"‘ b
8.0 "Electric Power"

9.5.3 "Lighting Systems" .1 1 1 1

NRC Regulatory Guide 1.29 R1, “Sefismic Design Classification,” (8/73)

TVA Design Criteria WB-DC-40-30.11, RO, "Support of nghtﬁng
Fixtures in Category I Structures.“ (0//03/75)

(10/12/87) SRR
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TVA General Design Information, DG-C1.6.3, "Seismic Support of
Lighting Fixtures in Category I Structures," (06/05/81)

TVA Policy Memorandum PM86-04(DNE) from HW. C. Drotleff, Director of
Nuclear Engineering to Those Listed. Subject: "Engineering
Judgment," [B20 860424 0011, (04/25/86)

TVA Design Interface Document CEB-DI 121.03, R1, "Seismic Design,
Review, and Control," (05/16/86).

IEEE Standard Criteria for Class 1E Power Systems for Nuc¢lear Power

-Generating Stations, IEEE Std 308-1971

Browns Ferry Documents )

a.

Gilbert/Commonwealth's "Final Report Technical Review of SNP
Modifications for TVA," G/C Report No. 2614, Technical Issue Data

-Sheet No. 11 (03/03/86)

Letter from J. M. Taylor, NRC, Director of Office of Inspection and
Enforcement to S. A. White, TVA, Manager of Nuclear Power.

Subject: "NRC Reports 50-327/86-27 and 50-328/86-27,"

[L44 860506 5421, (04/22/86) .

Letter from 8. J. Youngblood, NRC, Director PHR Project Directorate
4, NRR to S. A. HWhite, TVA, Manager of Nuclear Power, Subject:
"Concerns Regarding TVA Nuclear Program," (L44 860226 0011,
(027/18/86)

Letter from B. J. Younghlood, NRC, Director PWR Project Directorate
4, NRR to S. A. White, TVA, Manager of Nuclear Power, Subject:
“Transcript of Interview ...," {B45 860714 8321, (06/23/86)

TVA memo from J. P. Stapleton to H. P. Pomrehn. Subject: "Browns
Ferry Nuclear Plant Unit 1, 2, 3 - Engineering report for CAQ Report
No. SCR BFN MEB 8605, Rev. 0,” [B22 86 0717 0031, (07/17/86)

0 CAQ Engineering Report for SCR BFN MEB 3605, (07/14/86)

TVA memo from R. W. Cantreil té G. H. Painter. Subject: “Browns
Ferry Nuclear Plant - Request for use of existing personal services
contract," [no RIMS numberl}, (01/26/87)

Letter from R. 0. Barnett, TVA, to P. Yanez{v}, EQE Inc., “Seismic
Interaction (II/I Program),” (841 861124 0011, (11/24/86)
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Letter from R. O. Barnett, TVA, to R. J. Pruski, Sargent and' Lundy
Engineers, "Seismic Interaction (II/I Program) “ {B4Y 861124 002,
(11/24/86)

Proposal 0197-33 from R. J ‘Pruski, Sargent and Lundy Engtneers. #o |

R. 0. Barnett, TVA, “Seismic Interaction Between Class I and
Class 11 COmponents," <12/16/86) P

A Proposed Plan for Evaluation of’ Seismic Related: Category II over

Category I and Proximity. Londitions at ‘Browns Ferry Nuclear Plant
Unit 2, (12/17/86) o

. . TVA memo from J. M. Marshall to R. O. aarnett "Applicabilitj of

Watts Bar SCR CEB 8537 to Browns Ferry," [B22 860107 0041, (01/07/86)

TVA memo from H. E. Crisler to C. A. Chandley, "App]ﬁcability of
Sequoyah SCR MEB -8610 to Browns Ferry," (B22 860307 008] (03/07/86)

TVA Drawings: ‘ L

0 48W1284~1, R1, "Miscellaneous Steel Main Control Rbom Lighting
Supports” ‘ S

o) 48KH1284-2; R1, "Miscellaneous Steel Main Control Room Lighting
Supports" ‘ S

o] 48W1284-3, RO, "Miscellaneous Steel Main Control Room Lighting
Supports” ] Co

o  45N1408-3, RS, “Lighﬁing Floor Elevation 617.0 Plan and Details
-~ Sheet 3" ‘ o

o 45N2408-3, R6, "Lighting Floor Elevation 617.0 Plan and Details
- Sheet 3" : S o

|

o 45N3408-3, RY, "Lightihg Floor Elevation 617.0 élaﬁ and Details

~ Sheet 3"

SCR BFN CEB 8602, RO, [B41 860109 0141, [B41 860312 007] and
£B41 861020 0011; (01/09/86), (03/12/86) and (10120/86)

SCR BFN CEB 8603, R1, (841 860428 0061, (04/28/86)

SCR BFN CEB 8524, RO, [B41 851122 0021, (B41 860203 006] and [B41 |
861020 0151; (11/21/85), (01/24/86) and (10/20/86)

3860D0-RO  €10/12/87)
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daa.

SCR BFN NEB 8514, RO [B45 851223 852] (12/23/85); R1, [no RIMS
numberl, (01/14/87)

SCR BFN EEB .8543, R1, [B22 861117 0341, (10/14/86)
SCR BFN MEB 8605 [B44 860703 0071, (07/02/86)

TVA EN DES Calculation "Miscellaneous Steel Main Control Room
Lighting," [BWP 830707 1011, (07/07/83)

INPO WBN 1985 Audit Finding DC.3-2

Letter from R. Gridley, TVA, Manager of Licensing to D. R. Muller,
NRC, BHR Project Directorate' 2, "TVA's new plan for compliahce to
10 CFR 50 Appendix R for BFN," (L44 860131 8091, (01/31/86)

0 10 CRF 50 [10 CFR 50] Appendix R Submittal Fire Protection and
Safe Shutdown Systems Analyses Report for Browns Ferry Nuclear
Plant TVA

Draft version of TVA-BFN “Seismic Design Basis Status Report,"
(03/86)

Service for Evaluating Regulatory Changes, MS-86-53, "ACRS Full
Committee Meeting on the Resolution of Unresolved Safety Issue A-17,
Systems Interactions in Nuclear Power Plants," (05/08/86)

TVA memo from F. H. Coleman to CEB Files, Subject: "Browns Ferry,
Squadcheck TP-00103, Main Control Room Ceiling and Lighting Fixture
Supports - ECN P0590," (CEB 821222 2571, (12/22/82)

TVA memo from J. T. Hule to CEB Files, Subject: "Browns Ferry, Main
Control Room Ceiling and Lighting Fixture Supports -~ ECN PQ590,"
(CEB 830707 2511, (07/07/83)

BFN FSAR Update Through -Amendment 4 dated 08/06/86

Section 1.6, "Plant Description"

_Section.8.0, "Electrical Power Systems"

Section 10.19, "Lighting System"
Appendix A, "Conformance to AEC Proposed General Design Criteria™

Appendix C, "Structural Loading Criteriq"

. 3860D-R0  (10/12/87)
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9.

ab.

ac.

ad.

ae.

af.

ag.

ah.

ai.

aj.

NRC Regulatory Guide 1.29 Rl1, "Seismic Design ciaﬁsiéicétfon“ (08/73)

Atomic Energy Commissicn %afety Guide 29, "Seismic Design ‘
Classification,” (06/07/72) (superseded by NRC Reguldtory Guide 1. 29)

NRC NUREG-0606, "Unresolved Saﬁety Iésues Suhmary,“ USI-AI7 and
USI-A46 (08/16/85) ‘

NRC NUREG-1030, "Seismic Qua1iﬁ1cétibn of 'Equipment in operafinq -
Nuclear Power Plants," Unresolved Safety Issue A—46 ‘Draft Report
for Comment (08/85) and Final Report (02/87)

TVA-BFN Design Criteria 8FN-50478¢ "Normal, Standby, and Emergency
Lighting Systems for the Main Control Rooms.“ (01/09/84)

TVA General Design Guide, DG-CY.6.3,! "Seismic Support of Lighting
Fixtures in Category I StructufesJ" {06/05/81) ©

TVA Design Interface Document CEB-DI' 121.03, RV, "Seismic‘oeéign.‘
Review and Control," (05/16/86) L

.10 CFR 50, Appendix R, "Fire Protection Program for Nuclear S
Facilities Operating Priox to January 1, 1979" ‘ Lo

NRC NUREG-1211, “Regulatory Analysis for Resolution of Unresolved

Safety Issue A-46w Seismic Qualification of Lquipmeni 1n Operating
Plants," (02/87) L

Bellefonte Documents

a.

Gilbert/Commonwealth's "Final Report Technical Review of SNP}A ‘
Modifications for TVA," G/C Report No. 2614, Technical ISSue‘Data
Sheet No. 11 (03/03/86)

Letter from J. M. Taylor, NRC, Director of Office of In spection and 1
Enforcement to S. A. White, TVA, Manager.of Nuclear Power. | | | |
Subject: "NRC Reports 50»327/86-27 and 50-328/86-27," o
(La4 860506 5421, (04/22/86) o

Letter from B. J.vYoungblood,'NRC. Director PHR Project Directorate
4, NRR to S. A. White, TVA, Manager of Nuclear Power, Subject: ' -'

"Concerns Regarding TVA Nuclear Program,” (L44 860226 001]
(02/18/86)
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d. Letter.from B. J. Youngblood, NRC, Director PHR Project Directorate
4, NRR to S. A. White, TVA, Manager -of Nuclear Power, Subject:
"Transcript of Interview ...," [B45 860714 8323, (06/23/86)

e. INPO WBN 1985 Audit Finding DC.3-2
f. TVA Design Criteria/Guides:

o] TVA Detailed Design Criteria N4-50-D719, R1, "Seismic Support
of Lighting Fixtures in Category I Structures,"
(ESB 840717 2041, (07/09/84)

o] TVA Geﬁeral Design Criteria N4-50-D725, R1, “Assignment of
Responsibility for Analysis, Support, and Fabrication of Piping
Systems," ([ESB 831115 217], (11/09/83)

o TVA General Design Criteria N4-50-D0711, R3, “"Detailed Analysis
and Seismic Qualification of Category I and I(L) Piping
Systems," (B42 851112 524]), (10/17/85)
o] TVA General Design Information, Civil Design Guide DG-C!.5.3,
R1, "Seismic Support of Lighting Fixtures in Category 1
Structures," [ESS 810608 2291, (06/05/81)
g. TVA Specifications:

o  TVA Construction Specification No. N4C-913, R4, “Support and
Installation of Piping Systems in Category I Structures,"
[(BOS 86027 5011, (06/18/86)

o] TVA General Construction Specification No. G-32, R11, "Bolt
Anchors Set in Hardened Concrete," [B42 851216 5003, (01/31/86)

h. TVA Drawings:

o 4BA0893-X2 Series, (latest revisions as of 06/87), "Seismic
Supports Lighting Fixtures"

e} SAW0420-RW Series, (latest revisions as of 06/87), Auxiliary
Building Lighting Floor Plans and Details

0 SCHO420-RH Series, (latest revisions as of 06/87), Control
Building Lighting Plans, Sections and Details
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o] 5DH0416-RH Series, (latest revisions as of 06/81) Dtesél
Generator Building Lighting Plans and Details L

o] SRHO416-RiH Series, (Iatest revisions as of 06/87) Reactorf
Building Lighting Plans and Detaills

TVA calculation 4B893-01,
{B21 860423 4011, (01/29/87)

, "Seismic Lighting Fixture Support, " |
TVA Conditicns Adverse to‘Qualftyi(CAQX:
o} SCR SQN MEB 8610, R1, {B44 860611 0471, €06/11/86)

o SCR BFN MEB 3605, RO; {B44 860703 0071, (07/02/86)

o SCR BLN MEB 8509, RO, [B44 851219 0091, (12/18/85)

o  NCR BLN EEB 8420, RO, [EEB 841231 9121, (12/31/84)

o  PIR WBN CEB 8572, RO, [B41 851212 0141, (12/12/85)
o  PIR BLN CEB 8519, RO, (B4l 860303 0023, (03/03/86)

o  SCR WBN CEB 8537, RO, [B41 861010 0031, <10/10/86) -
o  BLN NCR 2058, RO, (BLN 830503 7091, (04/27/83)

TVA memo from H. N. Benninghoff to C. A. Chandley, “Potpntial ‘
Generic Condition Evaluation (QEP-17), {B21 860715 003] (07/15/86)

TVA .memo from J. P. Nooten to R. 0.. Barnett, ‘"Potentﬁal Generic
Condition Evaluation (OEP-17),“ [B21' 851126 0101, (11/26/85)

TVA memo from R. M. Hodge to R. 0. Barnett, "BLN - Emergency
Lighting Fixture Supports." [(BLP 820517 008] (05/]4/82) P

TVA memo from R, 0. Barnett to R.'M.' Hodges, "BLN - Emergency
Lighting Fixture Supports," [CEB 820614 0131, (06/14/82) ‘

TVA Report CEB 80-33, "Bellefonte Nuclear Plant, Dynamic Earthquake
Analysis of the Auxiliary-Control Building and Response Spectra for
Attached Equipment,* R4, [CEB 841015 0171, (10/15/84)
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p. BLN FSAR through Amendment 27
3.1 "Conformance with NRC General Design Criteria”
3.2 "Classification of Structures, Systems and Components"
8.0 "Electric Power"
9.5.3 "Lighting Systems"

q. NRC Regulatory Guide 1.29, R1, "Seismic Design Classification"
(08/73)

r. TVA Design Interface Document CEB-DI 121.03, R1, "Seismic Design,
Review, and Control," [B05 860516 5001, (05/16/86)

s. TVA Design Interface Document CEB-DI 121.03, R2, "Seismic Design,
Review, and Control," [B41 870702 002]), (07/02/87)
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