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EXECUTIVE SUMMARY

This subcategory report summarizes and eval uates the results of the el enent
eval uations prepared under the Engineering Subcategory 24200, Electrica
Separation. The el enent eval uations document the 16 issues applicable to
TVA's four nuclear plants, Sequoyah, Watts Bar, Browns Ferry, and Bellefonte.
The issues were derived from seven enpl oyee concerns that cited presumed
electrical separation deficiencies or inadequacies inthe design and
installation of electrical equipnent, cables/wires, and conponents.

O the 16 issues reviewed, 10 were found-to require no corrective action
Findings that required corrective actions were identified for the the six

remaining issues

Al though some weaknesses were identified inthe application of the separation
criteria, which resulted i nnonconformnces' and inthe conpl eteness of the
design basis for separation, the evaluation did not substantiate these as a
generic problemfor any of the four nuclear plants.

Al corrective actions for the subcategory were Judged to be significant from
aplant safety standpoint. The nonconformances jdentified could result ina
potential Iy unsafe condition caused by a comon event, such as fire, that
mght affect redundant safety components. Inturn, i nconpl ete design basis
documents resulted i nfew instances where full conpliance with various
l'icensing commitnents, such as_siqgle failure criteria and independence

requi rements, could-not be verified.

The corrective actions Include requirements for hardware modifications as the
result of the nonconformances, the eval uation and anal ysi s of design for
generic applicability of these nonconformances, and the revision of various
docunents, including Iicensing and design basis documents.

The nunber of nonconformances jdentified was linited and randomin nature, and
no systematic pattern could be established. No specific nonconformanees with
licensing conmitnents were identified as the result of the I nconpl ete design
basis docunents, although a small.nunber of potential nonconformances were
observed. Inplenentation of the corrective actions i nthis report shoul d
resolve the problenms identified.

Conpletion of the Design Baseline and Verification Program establ i shed by a

Nucl ear Performance Plan (NPP) will helP to correct programmatic and
managenent deficiencies and to prevent future design basis problems. The

establishnent of the Corporate Commi t nent Tracking System by the NPP will
ensure timely and conplete incorporation of commitnents into the desi gn basis.

27150-RL7  (10/05/87)
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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 TeonessheValley Ahthority
(TVA).  The bCSP and the organisation which carried out the program, the
Employee Concerns Task Group (ECTO), were established by TeYAs Hanager of
Nuclear Power to evaluate and report on those Office of Nuclear Power (0UP)
employee concerns filed before February 1, 1986. Concerns filed after that
date are handled by the ongoing“OMP -Bmployee Concerns Program (BCP).

The EBC addressed over 5800 employee...concers. Each of the concerns was a
formal, written description of a circunstance or circumstances that an
employee thought was uns fe, unjust, inefficient, or inappropriat~. The
lission of the Employee Concerns Special Progrsa wa to thoroughl
investigate all issues presented in the concerns and to report the results
of those investigations in a form accessible to COP enpl oyees, the NRC, and

the general public. The results of theae investigations are cosanicated
by four levels of KCSP reports: elenment, subcategory, category, and final.

Eleoent reports, the lowest reporting level, will be published only far
those concerns directly affecting the restart of Sequoyah Nuclear Plat's
reactor unit 2. An element consists of one or more closely related
issues. An issue is a potential problem identified by 2CTG during the
evaluation process as having been raised in one or msre 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 thé evaluation found sore thae one issue per

elemant.

Subcategory reports sumarise the eval eution of a number of elements.
However, the subcategory report does oere than collect eleomnt level
evaluations. The subcategory level overview of element fndings leds to
an integration of information that cannot take place at the element |evel.
This integration of inforetion reveols the extent to wich problie
overlap more than one element and will therefore require orroctive 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 trent of each report: a preface, a glossary of the

termisology unique to bESP reports, and a list of scronas i

Additionally, at the end of each subcategory report wit be a Subcategory
eairy Table that includes tte coneern numbers; identifies other
subcategories that share a  eern; designates ncler sfetyrelated,
safety slpdfiicat, or ao-safety related concerns; desitaltes generic
applicability; and briefly states stcon. oere.

Either the Subcategorty loary Table oauother attachment or a combi nati on
o the to will enable the reader to find the report section or sectins in
tkkeh the iuue raised by the onmeran is evaluated.
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The subcategories are thenmselves susmarized in a series of eight cat egory
reports. Each category report reviews the imgor findings and col l ective
significance of the subcategory reports in one of the following arei:

* management and personnel relations
* industrial safety
Sconstruction
* material control : .ie ...t o -0 .o
* operations
* quality assurance/quality control
o* welding r p th s r
* engineering

A separate report on employee concerns deal i ng with specific contentions of
intimidation, harassment, and wrongdoing will be released by the TVA Office |,
of the Inspector General.

Just as the subcategory reports integrate the information collected at the
element level the category reports integrate the informtion assembled in
all the subcategory reports within the category, addressing particularly
the underlying causes of those problems that run across more than one
subcat egory.

A final report will integrate and assess the information collected by al|
of the lower level reports prepared for the CSr, including the Inspector
Ceneral 's report.

For more detail on the nethods by which BCTS enpl oyee conceras were
evaluated and reported, consult the Tennessee Valley Authority Eaployee
Concerns Task Group Program Manua. The Manua spells out the program's
objectives, scope, organization, and responsibilities. It also specifies
the procedures that were followed in the investigatioR, reporting, and
closeout of the issues raised by enployee concerns.
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classification of evaluated issues the evaluation of an issue |eads to one of
the following deter minations: " -

Cass A.  |ssue cannot be verified as factual

Cass B. Issue is factually accurate, but what is described isnot a
problem (i.e.,, not a condiLton requirins corrective action)

Class C: |Issue is factual and identifies a problem but corrective action
for the problemwas initiated before the evaluation of-the issue
was undertaken ! ;

Cass D Issue is factual and presents a problem for which corrective
action has been, or is being, taken as a result of an eval uation

-Class EE A problea, requiring corrective action, which was not identified
by an enployee concern, but was reveal ed during the ECTG
eval uation of an issue raised by an enployee concern.

col lective significance an analysis which deteraines the inportance and
consequences of the findings in a particular ECSP report by putting those
findings inthe proper perspective.

concern (see "enpl oyee concern")

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

criterion (plural: criteria) a basis for defining a performance, behavior, or
qual ity which ONP inposes on itself (see also "reqguireent").

el ement or element report an optional |evel of BCSP report, bel ow the
subcategory level, that deals with one or more issues.

enml oyee concern a formal, witten description of a circumstance or
circumstances that an enpl oyee thinks unsafe, unjust, inefficient or
inappropriate; wusually docunented on a E-formor a fora equivalent to the
K-form
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eval uator(s) the individual(s) assigned the responsibility to assess a specific
groupi ng of enpl oyee concerns.

findings includes both statements of fact and the judgnments nade about those
facts during the evaluation process; negative findings require corrective
action.

issue a potential problem as interpreted by the ECTG during the eval uation
process, raised inone or nore concerns.

K-forn (see "enpl oyee concern")

requirenent a standard of performance, behavior, or quality on which an
eval uation judgment or decision may be based.

root cause the underlying reason for a problem
'‘Terms essential to the progra but which require detailed definition have been

defined inthe ECTG Procedure Manual (e.g., generic, specific, nuclear
safety-related, unreviewed safety-significant question).
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Acronyns

Adm nistrative Instruction

Anerican Institute of Steel Construction
As Low As Reasonably Achievabl e
American Nucl ear Society

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

Brovns Ferry Nuclear Pl ant

Bel | ef ont e Nucl ear Pl ant

Condi tion Adverse to Quality

Corrective Action Report

Corrective Action Tracking Document
Corporate Commitment Trackin System
Category Eval uation G oup Head

Code of Federal Regulations

Concerned Individual

Certified Material Test Report
Certificate of Confomance/Copliance

Desi gn Chane Request
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Division of Nuclear Construction (see also IN CO)
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inproper instailation of cable tray covers were identified at BFN. - Rai sed
covers are acceptable, if ?dequate separation is maintained,. and overfills are
-not the result of inproper separation.

| nsummary, although corrective actions require some modifications to
-loctmentation and physi cal installatiow, in the judgment of the evaluation
team, the current overall design and -installations generally comply with the
separation criteria.

The classified findings are sumarized i nTable 1. Class A and B findings
indicate that there i sno problemand that corrective action is not requir ed.
Class C, 0, and E findings require corrective action. The -corrective action
class, defined in the Glossary Suppleeptr,-is identified i nthe table by the
niuergl conbined with the finding class.

Findings are summarized by classification in Table 2. Where more than one
corrective action is identified i nTable 1for a single finding _ge.g.,_ _
Element 242.0, Finding *&), Table 2 counts only a single classification, with
class 0 classification given preference over the C if both are used. Thus,
Table 2 identifies one finding for each issue evaluated. Of the 16 findings
identified by a classification in Table 1, ten require no corrective action..
The remaining six require corrective actions to resolve the identified
problems.  from this table, it can be seen that at Watts Bar, where most of
the issues originated, one out of four issues was found to be valid and to
require corrective action. At Browns Ferry, three of four issues are valid.
At Sequoyah and Bellefonte, one of four issues is valid. No peripheral
findings were identified.

5. CORRECTI VE ACTI ONS

Table 2 identifies six issues that require corrective action. The corrective
actions, along with their findings/corrective action classifications, are
smarizet i nTable 3. The corrective action descriptions in the table are a
condensation of the more-detailed corrective action information provided i n
Attachment B. Table 3 indicates the plant or plants to which-a corrective
action is applicable i nthe Corrective Action Tracking Document (CAT)) column,
where the applicable plant i sidentified by the CATD ni Qer.

Corrective actions to resolve the negative findings may be combined into two
maj or groups. One of themdeals with the resolution of identified
nonconformances, the second one addresses adequacy of the design criteria and
conformance to licensing commtnments. The corrective actions involve - si ngly
or in conbi nation - evaluation, hardware modification, and document revision.
Acondensation of-this information applicable to all plants i spresented in

the foll owing paragraphs.

27150-R19  (10/ 05/ 87)
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The first group of corrective actions, to resolve conditions where desi gn

output docunents and/or physical installations do not conformwith |icensing
requirenents or design criteria, will consist of modification or
justification/analysi's to satisfy the requirenents. |nother cases,
evaluations will be perfornmed and-corrective action will be taken as required
to assure raceway installations and internal wiring meet the established
separation criteria. A simlar approach i sapplicable for corrective action
required for conditions either identified before the evaluation teans

invol vement (class | Ecables routed i nnon-Qconduits, and NRC-identified
conditions at BFN, and separation of redundant instrument air tubing not
meeting the separation criteria at BLN) or where existing corrective action
will cover specific items identified by the evaluation team (internal
separation not meeting the separation.ee4teria at BFN).

The second group of corrective actions will ensure that the design basis
documents include the commitmients and that these commitments are properly
reflected in the design output documents and actual installatiot. This will
require an evaluation of commitments/requirements (C/Rs), design criteria, the
FSAR, and design output docunents associated with electrical equi pment-and
raceway separations. The design criteria will be revised if they are found to
be incomplete, do not reflect C/Rs, contain discrepancies vit'i ot her

documents, or simply need clarification. As a result of these -ivjties,
analyses, inspections, .r modifications may be required, although no specific
separation conditions ,ere identified that do not conform with licensing

comm tnents, such as divisional separation of cables infree air; internal I
separation i nclass IE control boards, panels, and relay racks; and electrical
isolation. (Afew areas that may require corrective action were observed,

such as some redundant cables i nfree air i nclose proximity to each other, or |
avertical and a redundant horizontal tray located less than 3 feet fromeach
other. These areas re considered potential, because the corrective action,

i f any, can be established only after the applicable separation requirenents

i nthe design basis are defined.) However, such additions to design criteria
requirenents nust primarily keep future nodification i nmnd.

The evaluation teamfinds the corrective action plans acceptable to resol ve
the findings.

6. CAUSES
Table 3 identifies the cause for each negative finding requiring corrective-.

action. The causes are diverse, but are all related to the effectiveness of
management and of the design process.

2715D-R20  (10/05/87)
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Seven causes for ftlvidentified nonconformances, Wwhich resulted insone
installations not meeting design criteria or |icensingcommitnent
requirenents, are inthe managenent effectiveness area and are related to
procedures (separation criteria) not being followed. The remaining four
causes are i nthe design process effectiveness area. Two Sf these causes are
related to inadequate design bases and are reflected i nthe inconpleteness of
the separation design criteria. The two other causes can be consi der ed

i sol ated occurrences, and were identified at BFN only. One of these causes,
lack of enrineering judgnent documentation, concerns Engineering's failure to
provide justification for a corrected nonconformance. The other cause, design
coumitment not met, concerned an instance where the design failed to satisfy
comm tnents made to the NRC

The fact that design basis documents did not completely follow or reflect the
licensing commitnents and requirenments regarding separation; particularly for
cables infree air, interfacing of horizontal and vertical trays, panel
irrllternal wiring; shows lack of managenent and design process effectiveness in
this area.

O her than the identified deficiencies, the overall separation program appears
-to be adequate. The nonconfcrmances could have been identified earlier, or
even prevented by earlier managenent awareness of the need for ensuring

conpl i ance with design basis documents associated with separation.

TVA has developed a Nuclear Performance Plan (NPP), to correct programmatic
and management deficiencies. The consolidated nuclear organization should
assure centralized direction, clear lines of responsibility, and delegated
authority. TVA has also devel oped three plant-specific NPPs to provide a
complete account of the actions it is taking to improve its nuclear program.
As indicated in the corporate NPP, TVA will have multidiscipline teamsAo
investigate and resolve engineering issues. The completion of the Design
Basel i ne and Verification Programestablished by the NPP will help to prevent
such design basis problems as discussed above, and the independent ove' sight
reviews being performed by Engineering Assurance will provide feedback to DNE
management on performance and, thus, provide closer control of the des;nl
process. The strengthenin% of the licensing process and the establishnent of
the Corporate Conmitment Tracking Systemby the NPP will ensure tinmely and
completE incorporation of commitments into the design basis.

7.  COLLECTI VE SI GNI FI CANCE

As can be seen fromthe significance colums of Table 3, all corrective
actions for this subcategory are judged to be significant because installation

nonconf ormances could result inapotentially unsafe condition from a comon
event, such as fire, that may affect redundant safety conponents. Al though

the identified nonconformnces could have an effect on safety-related cable
systems, their limited number cannot be considered uncommon for nuclear

2715D-R20  (10/ 05/ 87)
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Spr oj ect s. Furthernore, the identified nonconformnces were random inh nature,

and no systematic pattern could be detected that would Indicate a nore
general i zed problemi nthe separation program Inconplete design basis
docunents or inconsistencies between these documents and |icensing commitnents
could result inerror inthe separation design; however, no specific

nonconf or mances Wi th |icensing comitnents were identified (avery small
nunber of potential nonconformances were observed).

On the basis of these observations and i nspite of some weaknesses and
problems identified that validate the enployee concerns, the overall physical
and electrical separation design appears to be adequate and does not
constitute a generic problemfor any of the four nuclear plants. Furthernore,
i npl ementation of the corrective actiow -which include actual and potential
hardware modification, evaluation, review for generic applicability, and
revision of design criteria and |icensing documents, should resolve the
problems identified during the evaluation and any other problems that may be
uncovered during the implementation-of corrective actions.

A significant portion of the identified deficiencies were attributable to
i nadequat e procedures and inadequate design basis documents as addressed and
anal yzed i n Subcategory Report 24500.

The results of this subcategory evaluation are being combined with the other
subcat egory eval uations and reassessed for the engineering category report.

2715D-R20 (107 05/ 87)
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| ssue/
Element Fi ndi ng**
242.0 Inadequate Electrical

and Physical Separation
bet ween Redundant and
between Qand non-Q
Wring, Cabling, Equipnent,
and Conponents

c

d

TVA EMPLOYEE CONCERNS

SPECIAL PROGRAM

TABLE 1

REPORT NUMBER: 24200
REVI SI ON NUMBER: 2
Page 11 of 17,

CLASSI FI CATI ON OF FI NDI NGS AND CORRECTI VE ACTI ONS

*Classification of Findinas and Corrective Actions

m o 0 @ »

I'ssue not valid.

No corrective action required.

I'ssue valid but consequences acceptabl e.
No corrective action required.

I'ssue valid. Corrective action
initiated before ECTG eval uation.

I'ssue valid. Corrective action

taken as aresult of ECTG eval uation.
Peripheral issue uncovered during ECTG
eval uation. Corrective action required.

**Defined for each plant in Attachment B.

2715D-RL7  (10/ 05/ 87)
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Page 12 of 17
TABLE 2

FINDINGS SUMMARY

Plant
Classification of Findings ' SON  WBN BFN BLN Total
A. Issue not valid. No corrective 3 3 1 3 10
action required.
B. Issue valid but consequences cept abl e. 0 0 0- O 0
No corrective action required. - -
C. Issue valid. Corrective action 0 0 0 0 0
initiated before ECTG eval uati on.
D. Issue valid. Corrective action taken 1 1 3 1 6
as aresult of ECTG eval uation.
E. Peripheral issue uncovered during o 0 0 O
ECTG eval uation. Corrective action
required.
Total 4 4 4 4

2715D-R17  (10/05/87)



FIUIUG/

CLAN 0.AMSS k

See$ 91

A ggl

231udd

QLmICl WNE/ CAI$
Cs its.cin 001481a med $ &3
electirkat Separation

~Ing asevaluaitomimes

Solouise gmawk304

sWikablithtof sows&#**

meagofogemes Identifieod
asgtevalivelathoetme's

On" Wermeanoes Idenilfled

whnkth.amsll

 MA011PD
[EVWS a'*Oigl  Oal

lottlatie coviective Stito
as am"m.

ftor wil
Il at@a

criterom  Squaronshe.

k hoSlyoct -n &bd era 04

in/am)f

TAKE 3
MAINi Of ILIMS, CIMMCTIWE ACTIfb, AM CAMIS [EVISION MISER: 2

SMUAFESIT iede PAK I130f 11*
MUIT £FPEi5Waio | jeios. | P~~I
I@p loaolldo-r 9"10 IVa-13 16 m  dade- | La-h lhigtw 1l j—rf5 Icame of
7 6. Bfbcelfel- © Rﬁf“‘ P@m'wcr|1wﬁﬂéﬁ%ﬂ8d ASEHLsAashSt 1GRMIBeWs  fellewdrsime Aot
Itten les felfsoi~mllss ~Ic ef kaimadrtli it irrwlall, [N

| A9i].lku~ll

IFC140 |l la



|
0141 O fUSNE

AdKIJ
ACMU,

AM CNMIl

mtvIStONMV S 1t

SSSCAINOU(  RAM PAK 14 OF IF
Iv,.,.6de- | | 1 & awlf m. oM J
plain/ meakd Iald |0a|d& doae  ouit* least- quit*  Lack J~pat rit Vaeuf SU "M*  of
miCTIVI 41" af. quite quite not  Cps- S| osty Lack wetse loaide As-bit _of mw Commt Sue QO%16lestu
AMINN IRA. 01- PrQo 4. met- 146 sofof 1@Station quite laws Sell"glew 0* metael 9p Aitless.I*|
CLAM wi." ss & 9Arai n CAl Mae ra 2 L 110 UUAU A P It | re P! 1|_
beets to feriEp that iso soMN | I I
diser"Wieosquilts ith 3064 I
the ' | | [ I | | |
Wfﬂ?ﬁﬁg&’ﬁ’ 1.1 I R 11
dorective aitm, Weqh J | | I
ifeto reiuerlsabke"l g.lJl
ker nested meoe 04 A
edatessw tiwdulose K
S| Revie (egamntinl us
A

nequlned ativgrowsato

Wiativea lrl

tdilsat leguun L. | 1LLL4..m

"e 5ftfu 00 ftitl 1.

261044 £1@IUSwl



r/\

e "A - y B .
TVA EMPLOYEE CONCERNS REPORT NUMBER 24200
SPECIAL PRGRAM REVISION NUMBER; 2

Page 15 of . 17

GLOSSARY SUPPLEMENT
FOR THE ENGINEERING CATEGORY

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

1.

10.

11.

27150D-R7

Fragmented organization - Lines of authority, responsibility, and
accountability were not clearly defined.

Inadequate quality () training - Personnel were not fully trained
in the procedures established for design process control and in the
maintenance of design documents, ncluding audits.

I nadeate procedures - Design and modification control methods and
procures 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 comunications - Communication, coordination, and
cooperation were not fully effective i nsupplying needed information
wi thin 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 aggresstiely 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 desin bases - Design bases were lack'), vague, or
incomplete 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-bui It reconciliation - Reconciliation of design ar.d
llcensngz docments with plant as-built condition was |acking or
i nconpl ete.

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

(10/05/87)
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12. Failure to document engineering judqunts - Documentation justifying
engineering judgments used In the design process vas |acking or
i nconpl et e.

13. .'es  criterialcommitments not met - Design criteria or licensing
commitments were not met.

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

15. Standards not followed - Code or Industry standards and practices
were not conplied wth.

16. Engineering error - There were errors or oversights in the :
assumptions, methodology, or judgme.ts used in the design process.

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

Classification of Corrective Actions - corrective actions are classified as
bel onging to oretor nore of the following groups:

1. Hardwa-e - physical plant changes

2. Procedure - changed or generated a procedure

3. Documentation - affected QA records

4. Training - required personnel education

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

6.  Evaluation - initial corrective action plan indicated aneed to

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

7. Other - itees not listed above

Peripheral Finding (Issue) - Anegative finding that does not result directly
from an enpl oyee concern but that was ur.overed during the process of

evaluating an employee concern. By definition, peripheral findings (issues)
require corrective action.

2715D-R17  (10/05/87)
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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 i s 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 res4lt from the correttive
action. Changes are categorized as:

0]

Documentation change (0) - 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.

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

Change of hardware (8) - This is a physical change to an existing
plant structure or component that -esults from a change in the
design basis, or that is required | correct an initially inadequate
design or design error.

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

211SD-R17

(10/00587)
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ATTACHVENT A

EM4PLOYEE CONCERNS
FOR SUBCATEGORY 24200

Attachnent A .. lists, by element, each employee concern evaluated in the
subcategory. The concern's confidential nuuber is given along with notation of
any other element or category with which the concern i sshared, the plant sites

to which itcould be applicable are noted, the concern i sguot ed ag received byl
TVA afnd characterized as safety related, not safety related, or safety
significant.

0107A-R32 (09/28/87)
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EMLOYEE CONCERNS FOR SUICATEGORT 24200

REVISION NUMBER: 2
CONCERN PLANT APPLICAUILITY PAGE A2 OF 2

ELEMENT Musl i LOCATION Al& Ku Tr KLN CONCERN DESCRIPTION*

242.0 11-85-100-004 X X X X "Electrical separation and physical separation of redundantant wiring
and cabling and for equipment and conponents are |nadequate at all
plants. C expressed that detailed reviews need to be made, and are
so extensive that a consultant probably sheold be used, providing
i ndependence fro TVA" (SR

XX-45-122-011 S X X X "Electrical separation and physical ,eparation of redun:mtant wiring
and cabling and for equipment and conponents are Inardru.te at all
plants. Cl expressed that detailed reviews need to be ..“e and are
so extensive that a consultant probably should be used, providing
independence from TVA!" (SR

X-11S-122-012 X X X X "Electrical separation and physical separation of redundantant wiring
and cabling and for equipment and conponents are Inadequate at all
plants. C expressed that detailed reviews need to be made, and are
so extensive that a consultant probably should be used, providing
I ndependence fromTVA " (SR

XX-U-122-013 X X X X "Electrical separation and physical separation of redundantant wiring
and cabling and for equlpient and conponents are |nadequate at all
plants. CI expressed that detailed reviews need to be made, andl are
so extensive that a consultant probably should be used, providing
I enepdence fromTVA." (SR

X X X X Cl believes procedures are being violated (ingeneral) when, and
non- electrical cables are not being separated I ncable trays. This
Includes low, nedium and high voltage cables. By not separating the
cables, the trays are being overloaded.' (SR

1-86-259-006 X X X X "any electrical cables have been placed Incable trays without
adequate separation. Many cable tray covers extend 3 to 4 Inches
above the tray because of cable arrangenent." (SA)

11-a-314-004 X X X X "Cabl e separation |Is Inadequate and | nmany cases nonexistent." (SR)

* SR/U/SS Indicates safety related, not safety related, or safety significant per determination criteria in the ECTG Progra manual and applied
by TVA oefore evaluatlons.

2f13W-J  (091/28/7)
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ATTACHVENT B

SUMVARY OF | SSUES, FINDINGS, AND

CORRECTI VE ACTI ONS FOR
SUBCATEGCRY 24200

Attachnent B - contains a summary of the elenment-1evel evaluations. Each
issue islisted, by elenent number and plant, opposite its corresponding
findings and corrective actions. The reader may trace a concern from
Attachnent Ato an issue i nAttachnent B by using the el ement number and
applicable plant. The reader may relate-e corrective action description in
Attachment Bto causes and significance i nTable 3 by using the CATD nunber
whi ch appears inAttachment B i nparentheses at the end of the corrective
action description.

0107A- R40 (10/ 06/ 87)



Issues

- Inadequate El ectri cal

a. Electrical separation Is inadequate.
Review Is required to assess electrical
and physical separation adequacy of
reduedant wirlng, cables, components
as well as equipmet.

45mi- (9/129171

and Phirsi cal
(beteenwiring, cabling, eq Ci prmew

SATTACHMENT

Findings

«eparation
components)

SIN Is committed to camly with IEEE Standards 279-1971
(Ref. 5) and 308-1971 (Ref. 4) for Independence and
redundancy, but not comitted to Requlatory

Guide 1.75-1974 or 1978 (Ref. 3), or to IEEE

Standard 384-1974 (Ref. 6).

El ectrical separation and Isolation comtnents on C/A
data sheets (Refs. 106 through 112) have not been
reflected In the separation design criteria (Ref. 8).

S.
a.

REVISION NUMBER:
Page 3-2 of 16

Corrective Actions

(0]

None required.

TVA comitted to review all

comr tments/requi rements (C/Rs) inthe
design bases I nC/'R Anal ysis Report 039,
"Electrical Separation," to detenrine If
the C/'Rs nust be addressed before or
after restart. TVA indicated that no
action will be taken before restart |If
the C/IR Is addressed in the design
criteria, design output docuent,
construction requrement/procedure, or
$hrough verification of physical

nstal l ation or analysis.

If the C/R has not been addressed, any
requi red analysis. Inspections, or
modifications to ensure compliance will
be done before restart.

TVA also stated that any required changes
to design criteria or design output
documents will be made after restart

unl ess the changes support nodifications
that are required for restart.

Furthereore, TVA will impleent the
appropriate nmeasures to ensure that the
effect of any C/Rs which are not
adequat el y covered tn design criteria or
desin ouitput document will be addressed
inall ECNs In the Interimbefore the
design criteria and design output
document are updated.

A CAQ will be gener_a_ted for an?/ ) )
deficiencies Identified. 'Empletion is
schedul ed for 03/15/87.

(CATO 242 00 QN 01) :

+ |-~1. -

7
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Element 242.0 - SQN (Continued)

24S°4-6 (0/29187

ATTACHMENTD
SUMMARY OF ISSUES, FINDINGS, AND CORRECTIVE ACTIONS
FOR SUICATEGORY 24200

Findings

Separation of redundant cables Infree air appears to
satisfy the design intent as approved by the NRC I nthe
Saf ety Evaluation Report (SER) (Ref. 5, para. 8.5.3). No
criteria could be found for separation of cables Infree
air except for those inthe cable spreading room

The MSRS conclusion (Ref. 107) that divisionalized cable
trays are adequately separated Inconpliance with design
criteria was confirned by wal kdowns by the eval uation
team, with two minor exceptions where cable tray covers
shoul d have been installed but were not.

REVISION NUMER: 2
Page 6-3 of 16

Corrective Actions

TVA conmitted that the same process outlined
Inthe corrective action for CATO 747 00
SON 01 above will be followed to ensure that
any commitnment for separation infree air, or
anore general comitment to keeP adequat e
i ndepndedence to satisfy the single failure
criterion requirement ismet. (The followng
isageneric statement of the single failure
criterion: The system shall be capabl e of
performng the protective actions required to
acconplish a protective function Inthe
presence of any single detectable failure
within the systemconcurrent with all
identifiable, but nondetectable failures, all
failures occurring as aresult of the single
failure, and all failures which would be
caused by the design basis event requiring
the protective function.) This reviewwll
be conpleted before restart. CAQS will be
nerated as needed if deficiencies are
ound. Corpletion isscheduled for 03/15/87.
CATO 242 00 SON 02)

robl em I dentification Report (PIR)
SQNEEMB175 has been generated to identify
and docurment the specific separation problem
between cable trays of Channels I, 11, III,
and |'V. An engineering change notice will be
generated to install the tray covers and
bottoms on these cable trays to satisfy the
separation criteria. PIR SQN EEB86175, RI1.
addressin a eri c discrepancy between the
design criteria and the 45N806 series
drawnqgs resulted inarevision to these
drawi ngs that eliminated the discrepancy.

TVA al so indicated that the conplete 45N880
series draw n?s wer e thoroughly studied and
wal kdowns perfornmed as needed to determine
the extent of this potentially generic
problem. This covered all areas of the plant
tht had cable trays Installed except the
area Inside the steel containment of the
rle)actor building (these trays are non-class

*
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El enet 242.0 - &

24164

o/s/

(Contineed)

ATTACHMENT B
SUMIMR  OF ISSUES, FINUINGS, AMU CORRECTIVE ACTIONS
FOR SUICATEGORY W400

Findings

Separation of internal wiring inspecific

west i ngouse-furni sned control boards was confirned,
during wal kdowns (Ref. 41), to conply with design
criteria. However, no design criteria were found for
wiring separation in other class 1E control boards,
panel s, and relay racks as comitted |nthe FSAR
(Ref. 55).

REVISION NUMBER ? "
Page 8-4 of 16 -

Corrective Actions

Inaddition, TVA performed a field

wal kdown inall areas where there was a
question of train or channel interaction
(separation, crossing, etc.), a question
of barriers, or where there was a lack of
dinensioning on the draw ngs. The

wal kdowns reveal ed that no other cases
exi st where covers have not been
installed per design criteria and/or
45N880 drawi ngs requirenments.

Inthe course of the TVA field wal kdown,
I'twas found that trays (channel
separation group) running vertically pass
within 3 feet of trays (frain separation
group) running horizontally. This
situation isnot specifically addressed
inthe design criteria intent or the
FSAR. As aresult, TVAcommtted that
the sanme process outlined Inthe
corrective action described for CATD
242 00 QN 01 above will be followed for
b1l separationC/ Rs. |nplementation of
this process will ensure that all

coenm tments for separation between trays
runni nghori zontal [y and trays running
vertically, or a nore general comitnent
to keep adequate independence to satisfy
the single failure criterion requirewent,
are properly addressed. CAQs will be
generated as needed if deficiencies are
found. Conpletion is scheduled for

03/ 15/ 81.

(CATU 242 00 SQN 03)

TVA Indicated that the same process
outlined Inthe corrective action for
TD 242: 00 SQAOL above will be followed
or all.separation C/Rs to ensure that
all coemitments for separatitn of
internal wiring in class | Econtrol
boards, panels, and relay racks are
properly addressed. CAQs will be
9enerated as needed |f deficiencies are
found. Conpletion |s scheduled for
03/ 16/ 87,
(CATO 242 00 SUW 04)
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Element 242.0 - Sgl (Continued)

6. Inadequate separation in trays of
Q and Nnn-Q cables for all voltage
levels as a result of procedures
being violated.

c. Cable trays are overloaded as a
result of inadequate separation.

4. Inadequate cable arrangement results
in covers exteodin 3 to 4 Inches
above trays.

a. Electrical separation is inadequate.
Review isrequired to assess
electrical nd physical separation
adegacy of redundant wiring, cables,
cononents as well as equipment.o

245W-2  (09129/13)

ATTACHMENT 8
SUMVARY OF ISSUES, FINDINGS, ANO CORRECTIVE ACTIONS
FOR SUBCATEGORY 24200

Findings

Althougg desitn criteria docunents are silent inthis
area, separation of divisionalized and nondivisionalized
cable trays appears to satisfy separation commitments as
approved i nthe SER (Ref. 56, para. 8.5.3).

Lack of verification of the currently as-installed status
of cables inraceways makes conpliance to the design
criteria and procedures indetermnate.

Cable tray overloading isnot aresult of inadequate

"~ di vi si onal separation. COverloading isa problem

i ndependent of divisional separation.

. Raised tray covers are acceptable as long as they are

properly installed and separation requirenents are
conplied with. Furthernore, no evidence was found during
the wal kdowns (Refs. 42 and 44) to Indicate that

i nadequat e cabl e arranenent caused covers to extend
above safety-related cable trays.

. watts Bar is committed to comply with |EEE Standards 279

1971 and 308-1971 for Independence and redundancy, but no
speci fic ommitments to Regulatory CGuide 1.75-1974 or
1978, or to IEEE Standard 384-1974 for separation are
Identified In the FSAR However, Watts Bar SER (Ref..b54)
covers the approach at NUMNo satisfy the Intent of

Regul atory Guide 1.75 and | EEE Standard 384 for the
separation criteria between class | Eand non-class | E
circuits, and for associated circuits. Al though the SER
Indicates that TVA has adequately denpnstrated to the NRC
conpliance with the intent of the regulatory requirenments
for wW, this has not oeen fully reflected i nthe FSAR
(Ref. 53) and the design criteria (Ref. 1).

REVISION NUMBER: 2
Page B-5 of 16

Corrective Actions

Al though no specific requirenent for
corrective action was identified or
comtted to, the process outlined in
corrective action for CATD 242 00 SQN 01
shoul d al so cover this aspect of the
separation requirenents as applicable.

TVA committed to verify the as-installed
status of cables inraceways. The
corrective action plan | s addressed In
gggcgtegory Report 26600, SUN el enent
(CATUs 239 00 SQN 01 and 04)

Cable tray overloading |s addressed in
Subcateqory Report 26600, QN elements
238.3 and 240.0.

None required.

TVA comitted to review and identify
separation commitments and requirements
contained In the FSAR, SER, and licensing
comitments, and to ensure that the
partial commtments to Regulatory

Guide 1.75 and IEEE Standard 384 are
included Indesign criteria and/or design
out put documents. Conpletion is

schedul ed for 10/01/87.

(CATU 242 00 MBN 01)
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Elemnt 242.0 - MU (Continued)

zasWzg (09129181p

AliIAM ENr
SUAMMRY O [ISSUES, FINHUINS, ANU CURRKCTIVE ACIIONS
FUOSUICAILUURI 24200

Findings

No specific commitments were identified |nthe FSAR and
design criteria for redundant cable separation Infree
air except for those inthe cable spreading room

lhe design criteria and the FSAR are not specific
regarding separation b'tween channel and train raceways.

The design criteria and the FSR do not address

aration of vertical from redundant horizontal trays.
The walkdon performed b?/ the evaluation tean (Ref. 40
revealed that inthe cable spreading room (el evation 741
eet% the horizontal d'stance btween horizontal trays
?éég and 3A66 and vertical tray 38210 Is less than 3

Page B-b ot Ibi

Corrective Actions

TVA Indicated that although separation of

cables Infree air

VWatts Bar Design Criteria WO-DC-3U-4, TVA

is not covered

drawi ng 45w896-1, R4 (watts Bar),
provides partial details of free ar

Separation requirements.

to ensure that all

separation of cables Infree air and/or a

com tnments for

I'n

TVA committed

more general comlitnent to keep adequate

| ndependence to sat

failure criterion wll

isfy the single

design docunents, with adequate

Justification being
exceptions. Additi
as-Installed condit
air will be verifie

provided for
onaII?/, the
ion o

d as necessary.

be reflected In

cable infree

Conpl etlé)n i sschedul ed before unit |

fuel [oad.

(CAIU 242 OU wON 03)

TVA Indicated that the design criteria do
address separation of redundant cables |n

*trays and conduits,

Specifically,

horizontal separation and vertical

separation of the
,protection system ?

design criteria add

separation and vertical
BSPS cables, they do not address

enerating stat

on

_ GSPS) cabl es, which
include channel and train separation, are
covered. No further action isrequired.

TVA Indicated that although the Matts Bar

ress horizontal

separation of

separation between redundant cables In

trays running verticall

trays rus inqg horiz

TVA conmitted to review afl

ontal ly.

from those In
Theref or e,
C'Rs and

licensing conltrtents and to revise the
desL%n criteria to ensure that all

comi
redundant hori zont al

ments for separation between

and vertical

trays

[
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ATTACHMENT 8
SUMARY OF ISSUES, FINDINGS, AND CORRECTIVE ACTIONS
FOR SUECATEGORY 24200

Findlngs

The desgign criteria do not address Internal wiring
separation. These requirements are covered In the
westingnouse specification for Westinghouse panels only
and In the "wiringg Olram for Control Hoards Critical
wiring Brald Installation.* Furthermore, the separation
criteria address only barriers for raceway separation.
Barriers and acceptable materials are not specified in
the criteria for Internal separation of redundant devices
I n panels. In addition, the evaluation team performed a
walkdown (Ref. 39) on three Westinghouse panels (I-A-3,
1-M-4, and 1-44-6). The followingg observations were made:

REVISION NUMBER: 2
Page 9-7 of 16

Corrective Actions

or anore general commitment to keep
adequate Independence to satisfy the
single failure criterion requirenent are
properly addressed. Accordingly, it will
be determined whether an evaluation of
the current deslgn | s necessary.

TVA also committed to generate CAQs for
any deficiencies that are Identified.
Completion Is scheduled before unit 1
fuel load.

(CATU 242 00 WBN 03)

TVA commlitted to determine the separation
requi rements for redundant safety-related
electrical equipment and components

Inside panels that Involved the following:

0 Review watts Bar design criteria for
sim | ar commitiments

o' Detemlne all Internal separation

| requirements necessary to ensure
\ nd_eppendence between Tedundant
equipment and wiring Inside panels

0 Uetermine and aocument discrepancies
between the FSAR, desqign criteria, and
necessary requirements

0 Review desgign drawlngs for
applicability of requirenents

0 Determine and implement corrective
action for Identified deficiencies

Completion of corrective action Is
scheduled for 10/01/87.

(CATD 242 00 WIN 01)
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ATTACHMENT B
SUMMARY OF ISSUES, FINDINGS, ADO CORRECTIVE ACTIONS
FOR SUICATEGORY 24200

Findings

o Inmany instances inall three panels, nonetallic
sliding boards were used as separation barriers and
were placed on the modules between the switches of
different trains. No assessment by the evaluation
teamwas ade regarding the adequaCy of this material
for use as an acceptable barrier.

o Division and/or train wires are covered With metal
braid | nexposeo panel areas. This covering isin
agreent wits the Westinghouse specification.

o Division and/or train wires are routed via sm.al
enclosures to division and/or_train risers located on
opposite ends of the panel. This routing IslIn
accordance with the design criteria andwith WIN
mechanical layout drawlngs.

unereus noncoupl | ances with the Watts Bar separation
criteria were ldentified In audit conducted prior to
the evaluation team review. The sumary of these
findengs was submitted to the NRC (Ref. " $9). The
findngs were regarding equipmoit separation, internal
wiring separation, raceway separation, and cable
Identificatain. As a result of these findings NCR a-31-P
(Ref. ") was Issued. Althoueg soo of the noncoopliances
were resolved, the eval uation team could not identify all
the docuestation required to verlfg the resolution of
all the tem In the NCR. Closed NCR and samples taken
by t e evaluation teamconfirm that the sampled items
have ben satisfactorily resolved.

- Rt

REVISIO NWBER 2
Page b-8 of 16

Review tne FSAR for commitnents to
separate equi pment and coeponents |nside
panel s or electrical enclosures. Al so,
TVA will provide a Justification to why
nonmetal [ic sliding boards (glastic type
UTR barrier provided by Nestinghouse)
were used as separation barriers between
redundant switches. Conpletion is
schedul e for 10/01/87.

(CATO 242 00 N 01)

None requi red.

None requi red.

Tl established that all Item of NCR
U-e-P were completed based on the
closure of the subject NCR. No further
action Is required.

(CATU 242 00 usN 02)

NI

-

)
Corrective Actions ~
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REVISIOW NUMBER:
Page 1. of 16

Corrective Action

TA comitted to review nd dentify
separation comitments and requiremnts
contained is the FSM,, SR. e licersing
cameitents, and to ensurethat tkh

t ert icmitments to Regulatory
Itle 1.75 and IEEE Standard 364 are
included In design criteria an/or desiqg
output documents. Cpletion is
schedMled for 10/01/17.
(CATO 242 00 MI 01)

one required.

TV established that these ites are In
full copliace with Watts Sar separaton
critera. The evaluatio te'm verifed
that tih desisn Is s cenfoence with
desig criterti requlrmtrs.

Tv agree that this Item Is not in
c ASllace with the desin criteral  crd
cowmette to detemie if ao?enerlc CAQ

Ua be generated that m dencompass
those tue lIte. TA also cmmitted that
if o CoQ capn founwM, am will be

tlittiat to ldetitfy aa resolve these
Itrs. Copletieo is scheduled efore
iM | feel leed

(CATO 4 oMl 04)
Tr A agreed that the 1/2 tch coMeditttray
separatieim s met is —1o nce with the
design criteria a' c-tted to
detemie if a gemeric Co has baee
emert. Cmletie is scheduled
mete wnt | fue load.

(CATOM2400 MM 041
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c. Cable trays

result of Imadquate dlliratioL.

d. Inelaeqt cable arrqweent results
In cvers exstein | to 4 Incis
aov* trays.

2451W400 (09/29/1)t

Irues,
142.S - UN

t 2420 - LM

E

Cotlmued!|)
Cont{nued)

rre ovrllma |4ds a

4.

sATTACINT
VOASMUCAIIIOI 24200

Cable triyr everloain (overtwllll |s et a result f
In-lualte divsluomal seiaratli.m Overloadlnq Is a
prelie Idpmnldut ef tIlTT  rirviliun.l

Raifed tray Cover$ are acCptable as IIng as triy are
properly Installed aN elparatim rwulr  ntfs arerl
compli4 wlit O r. ° thie walkdm Rtf. 6l), ne
levmdnce dis found f tray covers extendig above the
tray. In fact, tie trays that ere Inspcted ditd t
haveevers becaue ti ~ Mant Isstll  wier eiestruclit.
Mad it appears ul |l kely that ralsed covers will be
required In te future.
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TVA EMPLOYEE CONCERNS REPORT NUMBER: 24200

SPECIAL PROGRAM REVISION NUMBER: 0
Page C1 of 8
ATTACHVENT C
REFERENCES

Sequoyah Element Report 24?.0, Rev. 3 (04/07/87), "Electrical Separation"
(Inadequate Electrical and Physi cal Separation between Redundant and
between Qand Non-Q Wring, Cabli ng, Equipnment, and Conponents)

TVA Nucl ear Performance Pl an:

Revi sed Corporate Nucl ear Performance P an, Volume 1 (03/86)
Revised Sequoyah Nuclear Performance Plan, Volume 2 (03/87)
Browns Ferry Nuclear Performance Plan, Volume 3 (08/86)
Watts Bar Nuclear Performance Plan, Volume 4 (03/87)

Regulatory Guide 1.75, "Physi cal Independence f Electric System" Rev. 0
and Rev. 2, (02/74 and 09/78)

| EEE Standard 308-1971, "Class | Borer Systemfor Nuclear Power
Generating Stations"

|EEE Standard 279-1971, "Criteria for Protection System for Nucl ear Power
and Generating Stations"

| EEE Standar  384-1974, "Trial -Use Standard for Separation of Cass 1E

Equi prent and Circuits

VBN Design Criteria WB-DC-30-4 for Separation of Electric Equi pnent and
Wring, Rev. 4, [B42 851030 508), (10/03/85)

SON Design Crjteria for Separation of Electric Equipnment and Wrin
(%\FDC-%-H-Z), Rev. 6, (89/30/85) A )

SON Design Crjteria SON DC-V-11-4.1 - Nowal dE ey Ac Auxi|i
Poqv\\ller Sygtem'J Rev. 29\1(07/22/86) and Energency Ac Auxiliary

BFN Design Griteria for Ph sical |ndependence of E ectrical Syst ens,
BFN-50-794, Rev. 0, (11/26/85)

BLN Design Criteria f.r Physi cal | ndependence of El ectrical Syst ens,
NA-50-D786, Rev. 3, (09/30/85)

BLN Design Criteria for Physical Separation Quttide of the Primary
Containment, N4-50-D741, Rev. 1, (10/ 04/ 84)

3772D-R2  (10/06/87)
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Vestinghouse Specification 952367, "General Equipment Specification for
Control Board Construction," Rev. 2, (11/12/73)

st i nohouse Specification Criteria for Internal Wring (678855), Rev. O,
(07/ 30/ 71)

General Electric Design Specification 2242809, "E ectrical Equipment,
Separation for Safeguard Systens," Rev. 2, (04/25/72)

Bobcock and W1 cox Equipment Specification 8-1153000001- 10 for
“Instrument and Control Panels," (05/22/79)

Babcock and W1cox, "Eectrical Equicment, Separation for Safeguard
Systems”

TVA Drawings 47V605-8, 10, 14, 15, and 23, "Electrical Layout of Control
Boards"

TVA Drawings 45N1643-1 through 8, "Wiring Diagrams Unit Control Board
SPanel 1-M-4"

Wiring Diagram, Control Boards Critical Wiring Braid Installation
(E-45W1640 Rev.-?), (05/03/84)

CE Cal culation, "Nonsafety-Related Electrical Equipnent-Inportant to
Safety per 10 CFR 50.49(b)," [825 851107 300], (11/07/85)

Mechanical Layout of Control Boards Drawings M4 47W6905-10, Rev. 19;
M4 47W605-13, Rev. 13; M4 47W605-14, Rev. 21; M4 47W605-19 -Rev. 10; and
M4 47W600-55, Rev. 10

Drawi ng 47W200-2, "Equipment Plan - El. 749.0 and Above," Rev. 13,
Draw ng 47W200-3, "Equi pment Plan - El. 734.0 and El 732.0," Rev. 15

CE Cal culations, "Analysis of Ac/Dc Instrument and Control (1&C) Power
%/stem to_ldentify Associated Circuits,” 10 CFR 50, Appendix R,
[843 860630 901],” (06/ 30/ 86)

TVA Drawings 45W880-27, "Conduit and Grounding Cable Trays Detail
Sheet 14," Rev. 3, (04/16/86)

OE Calculation, "Anaysis of AcDc Instrument and Control Power System to
I(gi?tzlsl;)éd)%SW ated Circuits - 10 CFR 50, Appendix R [B43 860129 903],

3772D-R2  (10/06/87)
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EN DES Calculation, "Listing of Electrical Equipnent ina Harsh
Environnent Required to Satisfy 10 CFR 50, 49," [B45 850611 002],
(06/ 11/ 85)

TVA Unit 2 "Wring Diagrans Unit Control Boards Panel 9-3," 45N2641-1
Series, sheets 1 through 7

GE Unit 2 "Connection Diagram Panel 9-3," 791E489 Series, sheets 1
through 9

TVA Design Drawings "Equi pment Location,." 47200 series draw ngs

"Equi prent Plans & Sections" drawfnt ' drawings 3DW234-00-1, Rev. 3,
(11/12/8) and 3DW0234-00-2, Rev. 3, (11/12/85)

Layout of control boards bench IIX-1M004 and 2| X-1M 004 draw ng
5CW0935-1X-5, Rev. 6

Layout of control boards bench 11X-IM-005 and 2IX-IM-005 drawing
5CW0935-1X-6, Rev. 13

Layout of control boards bench I1X-1MO006 and 21 X-1M 006 drawi ng
5CW0935-1X-7, Rev. 6

Layout of control boards bench 1IX-1M 006 and 21 X-1M 006, and |1X-1M OC7
and 21X-IM-007 drawing 5C0935-IX-C, Rev. 2

Control board instrument tabulation 5CB19I6-1X-A Rev. 2
Control board instrument tabul ation 5CB1907-1X-A Rev. 3
Wl kdown performed by J. Wheeler, Bechtel, on 01/28/87, BLT 177
Wakdown performed by S. Mabie, Bechtel, on 02/24/87, |OM 1703
Wakdown performed by S. Mabie, Bechtel, on 02/28/87, IOM 1704

Walkdown performed by J. Wheeler, Bechtel, and N. Black, TVA, (BLT-080),
(08/ 23/ 86)

Vél kdown perfornmed by J. Benkert, Bechtel, and H. Liao, TVA (BLT-557),
(09/17/86)

Vil kdown performed by J. Benkert, Bechtel, and C. Dodson, TVA (IOM 556) 4
(09/ 18/ 86)

3772D-R2  (10/ 06/ 87)
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Wakdown performed by J. Wheeler, Bechtel, and G. Bell, TVA, (BLT-061),
(10/09/86)

Walkdown performed by J. Wheeler, Bechtel, and R. Sentman, and
J. Sanders, TVA, BLT-168, (03/11/87)

Walkdown performed by S. Mabie, Bechtel IOM 848, (04/06/87)
Walkdown performed by S. Mabie, Bechtel IOM 851, (04/07/87)
Walkdown performed by S. Mabie, Bechtel IOM 867, (04/08/87)

Wakdown performed by S. Mabi.e Bechtel, for control room panel
[IX-IM-007, 10M 1096, (06/01/87)

VWl kdown performed by S. Mabie, Bechtel, IOM 1104, (06/05/87)
Wl kdown performed by S. Mabie, Bechtel, [OM 1138, (06/05/87)
Walkdown performed by S. Mabie, Bechtel, IOM 1155, 106/08/87)
VBN FSWR, Chapters 7 and 8

WBN Safety Evaluation Report (SER), Docket No. 50-390 and 50-391
Section 8.3.3.3 also Supplenent No. 3 Section 8.3.3.3

SON FSAR, Chapters 7 and 8
SON Safety Evalution Report (SER), Docket No. 50-327 and 50-328, Section
8.5

BFN FSAR Chapter 8
BLN FSAR Chapters 7 and 8

TVA letter to NCR "Field Audit at Watts Bar Nuclear Plant,"
[A27 810024 014], (02/04/Ri)

TVA memo from R W Cantrell to J. A Raulston, "WBN - Nonconforning
Condition Report (NCR) W31-P Field Audit for Separation of Electrical
Equipment and Systems Interim Report,” [SWP 810415 007), (04/15/81)

TVAmemo fromJ. E. Wikins to J. C. Standifer, "WBN 1 and 2 - Electrical
Separation Field Audit - NCR W31-P," [WBN 820517 011], (05/17/82)

TVA memo from C. H. Jetton and J. E. Wlkins, "VBN - NCR W31-P,"
[WBN 820115 200], (01/13/82)

37720-R2  (10/06/37)
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TVA nemo fromR W Cantrell to J
Separation Field Audit - 10 CFR 50.

. ulston, WBN |.and 2 - Electrical
5
NCR W31-P," [SWP 810702 034], (07/

e R? 3 (Interim
55(e) Report No. nteri -
01}81) P

TVA memo from F. W CHandl er to Electrical Engineering Fields, "WBN
Design Input Memorandum on Separation of Electrical Equipment and Wring,
Design Criteria WB-DC-30-4," {843 851125 911]

TVA neno from E. Chitwood to Electrical Engineering Fields, "iBN - Desi gn
Input Meno on Separation of Electric Equipment and Wring Desi gn Criterra
WB-DC-30-4." [843 8602?74 902], (02/18/86)

TVA meno fromE. Chitwood to J. A7Tiul ston and J. C. Standifer, "WBN 1
and 2 - Significant Condition Report No. SCRWBNEEB8582,"
[843 860224 940], (02/24/86)

TVA neno from E. Chitwood to J. A. Raulston, "WBN Unit 1 and 2
10 CFR 50.55(e) Final Report - SCRWBNEEB8582," 1843 860124 930],

(01/ 24/ 86)

TVAnemo fromJ. E. Wikins to W T. Cottle, "WBN Nonconf or ni ng Condition
Report W31-P," [WBN 820226 0091, (02/26/82)

TVA memo fromk W Cantrell to C. C. Mason, "VBN Unit 1 and 2
Nonconforming Condition Report W31-P," [SW 811013 006], (10/08/81)

TVA nemo fromW T. Cottle to J. C. Standifer "WBN - Nonconforning
Condi tion Report, W31-P," (VBP 840607 008], (06/05/84)

TVA memo fromRaughl ey to Electrical Engineering Files, "Desi gn | nput
Memo on Separation of Electrical Equipment and Wring Design Criteria
SON-DC-V-12.2,"  [843 860710 921], (07/08/86)

TVA memo fromHall to Chandler, "Response to Menp from Chandler to Those
Listed," (825 851226 013], (12/23/85;)

TVA memo from Chandl er to Those Listed, "Potential Generic Condition
Eval uation,”  B343 851219 905, -(12/19/85)

TVA menp fromW1son to Abercrombie, SQN - "Enployee Concern'
XX-85-122-011 - Electrical and Physical” Separation of Redundant Gircuits
and Equi prent, 1825 860505 011], (05/05/ 86§

NRC- O E Reportability Information Distribution, SCR WBNEEBS8582, "M ni mum
Separation Distance between Different Divisional Cable Tr ay Crossings,"
fB45 860206 828], (12/31/85)
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TVA amemo from Wilson to Raulston, SON - SCR SQNEEB8634, Rev. 0
[825 860509 004], (05/09/86)

SCR SQNEE88634 "M ni numSeparation Distance between Different Divisional
Cable Trays," Rev. 0, (04/30/86)

TVA neoo fromStandifer to Ennis, "Watts Bar Nucl ear Plant - Addendumt o
Employee Concern Investigation Report [-86-570-NBN," (01/02/86)

TVA neno from Standifer to Ennis, "Watts Bar Nuclear Plant - Enpl oyee
Concern Investigation Report Number 1-85-570-W8N," (12/13/85)

T'A memo from Ennis to Standifer',-IWatts Bar Nuclear Plant - Employee
Concern Investigation Report Transmittal," (11/15/85)

TVA memo from R. H. Davidson to N. B. Hughes, "Meeting with AEC staff
BFN Licensing Review - June 7, 1972," (07/18/72)

TVA letter from L. M. Mills to J. P. O'Relly, "Response to the NRC -r
dated 09/13/84 to H. A. Parris,” [L44 841015 811], (10/15/84)

General Electric letter to W.C. H bb, "Eiectrical Separation
Specification Applications - Browns Ferry," (01/31/86)

TVA memo from N. R. Beasley to Hall, "BFN - Evaluation of General
Electric Design Specification, "[822 851121 002], (11/21/8)

TVA memo from R. .. Lew's to E. P. Schlinger, "BFN - Engineering Report
EEB 8606 Erroneous Specifications Listed on Design Drawi ngs, "
[R39 860214 935], (02/20/86)

TVA memo from N. R. Beasley to E. P. Schlinger, "BFN - Units 1, 2, and 3
- Engineering Report for CAQ Report SCR BFNEEB8606 Revision,"
[822 860228 015], (02/28/86)

TVA memo from D. T. Langley to S8FEP Files, "BFN - SCR BFNEES8606
Walkdown" [822 860421 001], (04/21/86)

Failure Eval uation/ Engi neering Report "ADS and Manual Relieve Valve
Cables not Separated as Required by Fire Protection Plan,"
(NEb 840510 255], (05/10/84)

TVA memorandum from F. W. Chandler to Those Listed, "BFN Nonconformance
(NCR) Report BFN 8WP 8304," Rev. 1, (08/27/85)

Nonconformance Report (NCR) Report 8FN BWP 8304, Rev. 1,
[BW 830307 002]), (03/07/83)-
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Quality Information Request/Release QIRNEB84014 from T. E. Haynes to
C. H. Sudduth, " Criteriafor Special Cable Separation,"
[NEB 841207 7251], (12/07/84)

QIR NEB84004 from H. L. Jones to 6. R. Owens, "Criteriafor Special Cable
Separation,” [NEB 840807 251], (08/09/84)

QIR NEB 84012 from T. E. Hayes to C. H. Sudduth, " Criteriafor Special
Cable Separation,” [NE8 841113 257], (11/13/84)

TVA memo from J. P. Stapleton to E. 0. HIl, "BFN - SCR BFN EEB8606 Field
Verification of Panels 9-15, 9-17J,9-2, 9-14," (822 860522 018],
(05/22/86)

TVA memo from E. Chitwood to Electrical Engineering Files, "BLN - Design
Input Memorandum on Physical Independence of Electrical System - Design
Criteria N4-50-0786," (B43 860130 90P], (01/29186)

TVA memo from N. S. Raughley to R. R. Hoesley, "BLN Problem
Identification Report (PIR) BLN EEB8615" [B43 860528 936], (05/28/86)

Letter from B. J. Youngblood, NRC, to S.. Jhite, TVA with the attached
transcript of the investigative interview conducted by the NRC on
%1%1/86 at the First Tennessee Bank Building in Knoxville, TN,

860714 832], (06/23/86)

SQN Engineering Procedure SQEP-29, "Procedure for Preparing the Design
Basis Document for Sequoyah Nuclear Plant,” (07/18/86)

Nonconforming Condition Report (NCR) W-31P, (02/04/81)

Significant Condition Report WBNEEB8582, "Minimu Separation Distance
between Different Divisional Cable Tray," (843 851219 906], (12/13/85)

SCR BFN EEB8606, "Inadequate Design Control - Wrong Design Criteria
Referenced on Drawings,” Rev. 0, (02/07/86)

Nonconformance Report BFNBP8304, Rev. 1, [BWP 830307 002], (03/07/83)
PIR BLN EE8 8619, Rev. 0, [21 871117 002], (11/17/86)

Problem Identification Report (PIR) PIR BLN EEB 8615 [B43 860678 937),
(05/22/86)

NSRS Report 1-85-570-WBN, "Cable Arrangement in Cable Trays," (10/15/85)
NSRS Report 1-85-706-WBN, "Cable Separation,” (11/22/85)
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NSRS Report 1-85-133-SQK, " Electrical and Physical Separation of
Redundant Circuits and Equipmnt,” (02/27/86)

C/R No. SON EEBPSN1002 (Source of C/R FSAR mendment 2, Section

7.1.4.2.1, page 7.1-19, paragraphs 5 and 7)" TSCISMS Isolators - pefi ne
Functional, - Qualification, Detailed Technical Requirements (e.g., maxium
Cred. Voltage) and Testing Requirements'

R No. SQN EEBPBN1085 (Source of C/R SER 3/79) " Undervoltage and
Underfrequency Trips Upgraded to Class | Eand Moved to. Auxiliary Buil di ng
to Satisfy NRC Requiremnts, Meets IEEE 279"

C/R No. SQI EEBPBN1134 (Surce of 7R'3/79) Assurance That Intertrain
Interlocks Are Designed Such That a Failure in One Traimill-Not
Adversely Affect Devices i nQther Train"

C/R No. SON EEBPBNI 082 (Source of C/R FSAR Anendent 2, Section 7.6.7.1)
" AFailure in the Non |E Part of the Low Teiperature Over Press'Circuit
Will Not Hare the Protection Set Because of |solation Device"

G R No. SON EEBP8N1013 (Source of C/R FSAR Anendnent 2, _
Sections 7.2.1.1.8 and 7.2.2.2.3[5]) "Design Bases and Qualification
Testing Requirenents for Reactor Trip System |sol ation Amplifiers’
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