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EXECUTIVE SUMMARY 

This subcategory report summarizes and evaluates the results of the element 
evaluations prepared under the Engineering Subcategory 24200, Electrical 
Separation. The element evaluations document the 16 issues applicable to 
TVA's four nuclear plants, Sequoyah, Watts Bar, Browns Ferry, and Bellefonte.  
The issues were derived from seven employee concerns that cited presumed I 
electrical separation deficiencies or inadequacies in the design and 
installation of electrical equipment, cables/wires, and components.  

Of 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. I 

Although some weaknesses were identified in the application of the separation 
criteria, which resulted in nonconformances' and in the completeness of the 
design basis for separation, the evaluation did not substantiate these as a 
generic problem for any of the four nuclear plants.  

All corrective actions for the subcategory were Judged to be significant from 
a plant safety standpoint. The nonconformances identified could result in a 
potentially unsafe condition caused by a common event, such as fire, that 
might affect redundant safety components. In turn, incomplete design basis 
documents resulted in few instances where full compliance with various 
licensing commitments, such as single failure criteria and independence 
requirements, could-not be verified. 

The corrective actions Include requirements for hardware modifications as the 
result of the nonconformances, the evaluation and analysis of design for 
generic applicability of these nonconformances, and the revision of various 
documents, including licensing and design basis documents.  

The number of nonconformances identified was limited and random in nature, and 
no systematic pattern could be established. No specific nonconformanees with 
licensing commitments were identified as the result of the Incomplete design basis documents, although a small.number of potential nonconformances were 
observed. Implementation of the corrective actions in this report should 
resolve the problems identified.

Completion of the Design Baseline and Verification Program established by a 
Nuclear Performance Plan (NPP) will help to correct programmatic and I management deficiencies and to prevent future design basis problems. The 
establishment of the Corporate Commitment Tracking System by the NPP will 
ensure timely and complete incorporation of commitments into the design basis.

27150-R17 (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 T•YAs 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 4 OMP -Bmployee Concerns Program (BCP).  

The EBCSP addressed over 5800 employee...concers. Each of the concerns was a 
formal, written description of a circumstance or circumstances that an 
employee thought was uns fe, unjust, inefficient, or inappropriat~. The 
iission 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 C0P employees, the NRC, and 
the general public. The results of theae investigations are cosanicated 
by four levels of KCSP reports: element, subcategory, category, and final.  

Eleoent reports, the lowest reporting level, will be published only fa r 
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 the b evaluation found sore thae one issue per 
elemant.  

Subcategory reports sumarise the evaleution 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 level.  
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 slpgfiicat, or ao-safety related concerns; desitaltes generic 
applicability; and briefly states stcon. oere.  

Either the Subcategorty loary Table or auother attachment or a combination 
o the to will enable the reader to find the report section or sectins in 

tlkch the iuue raised by the onmeran is evaluated.
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The subcategories are themselves susmarized in a series of eight category 

-- = .  

reports. Each category report reviews the imajor findings and collective 
significance of the subcategory reports in one of the following arei: 

* management and personnel relations 

* industrial safety 

Sconstruction 

* material control , .ie :... t o o:-O .o 

* operations 

* quality assurance/quality control 

o* welding r p th s r 

* engineering 

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

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

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

For more detail on the methods by which BCTS employee conceras were 
evaluated and reported, consult the Tennessee Valley Authority Eaployee 
Concerns Task Group Program Manual. The Manual 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 employee concerns.
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SECSP GLOSSARY OF REPORT TRMS* 

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 condiLton requirins 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 problea, requiring corrective action, which was not identified 
by an employee concern, but was revealed during the ECTG 
evaluation of an issue raised by an employee concern.  

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

concern (see "employee concern") 

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

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

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

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



. TVA EMPLOYEE CONCERiS RBPORT NUMBtE: 24200 
-f 

SPECIAL PROGRAM 
FRONT hATTUfEREV: 2 

SPAGE iv OF vii 

evaluator(s) the individual(s) assigned the responsibility to assess a specific 
grouping of employee concerns.  

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

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

K-forn (see "employee concern") ..  

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

root cause the underlying reason for a problem.  

'Terms essential to the progra but which require detailed definition have been 
defined in the ECTG Procedure Manual (e.g., generic, specific, nuclear 
safety-related, unreviewed safety-significant question).
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Acronyms

AI 

AISC 

ALARA 

ANS 

ANSI 

ASKS 

AMS 

BFN 

BLN 

CAQ 

CAR 

CATD 

CCTS 

CE6-H 

CI 

CFRt 

coc DCX 

COC DCI 

DoC

Administrative Instruction 

American Institute of Steel Construction 

As Low As Reasonably Achievable 

American Nuclear Society 

American National Standards Institute 

American Society of Mechanical Engineers 

American Society for Testing and Materials 

American Welding Society 

Brovns Ferry Nuclear Plant 

Bellefonte Nuclear Plant 

Condition Adverse to Quality 

Corrective Action Report 

Corrective Action Tracking Document 

Corporate Commitment Trackin System 

Category Evaluation Group Head 

Code of Federal Regulations 

Concerned Individual 

Certified Material Test Report 

Certificate of Confomance/Copliance 

Design Chane Request 

Division of Nuclear Construction (see also IN COl)
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1. INTRODUCTION 

This, rYW somwinzs at ,d04 evla thes tbjs ts of the ECSP Oe"m 
"luattems vrprewr under Enginee~ring Scatp Z4,O Electricl 
S4P"1Mion The elues etalatiens documnt the review of 16 issues, (few' 

We Plait) related to TV~s, fair nuclear plant sites: Sequya (SN)g Mfts 
Bar (WO), Broim Ferr fW)t and Bellefonte (US*). The issues we dwivwi 
from a seve wlye concern which cited pesmed elec~rical asaraie.  
dficiencies or inadequacies, In the desig. arn installation of electrical 

eguiprnit,, cableslwirest and ~uns 

The oploye COneU prvide the basis for the Stamm ovainations and we listed by #I1.it nu~v is Attachnemst*f The plat wAtien Wmie the 
COnCOs IOU oritinally identified WAd the WPIiCtbl$V Of the CONCern to 
other TVA nuclear plant sites wre also shoes.  
The evaluations are sumnrted in the balmnce of this sMWt ns folowi: 

o Section Z - sumrta ges by slow*$, the is1 stated or implied in 
the SWIGM couceru an aftsses deterststof 9" gnic 

o Section 3 .- outlines the promss folW ed for the Stammt W 
s~caegsr evaluations and cite degnts reviewed 

Section 4 6- vM law*#ius by Stamm the Ifiedssadi~fe 
"Bgatifve f indings that mant he ;;,eubIV" 

* section 5 -~ highlights the coWecliw actions rewired for 
resoution of the negative findng eited in $Metin 4 atd relate 
them toO le"" and to Plant site 

o Sectift 6 - idenifift an ce of #0 atthevnet ftindns 
0 Serties I - maines the f lgntfca e of the negatiw fimding 
* ta0s A - listsj by *l10" ach onkW eI-W commea minted in the sums'! tecesu no is given along with m Itato 

.pisl Me.aedth 
conce IN is guste as receved 1W M, and is hw'ateriaed as safely 
relatedo nat safety related, or safy sigmificat 

* Attch"it a - Contains a in yof theefttw 
evaluattion. Iach issue is Istd 1W Vlne ~rAd pinft, 
ewesite its cervespedia figidla *wifetiwe actions The 

1W VMS the'sloes MIVa Pisse PIA I

M81419 (0/S/P
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reer e y relate a correcti acties dscripties to AttichMnt I to 
caUse and signifeamse i Table 3 by siag the CATO Sar Ahich 

ews i n Attacfmt papwsewms at the and of the crct 
Saction decript 

* Attac• t C - contal twh refermm cited the text 

2. SMfI faUW C OA PP01I nTY 

The I el cmcerms list i~ tanAmen A hve bee esaled fo all few 
plimt sIte. The sevem cocerm rs ew tm dentifiede ISttftia M rat 
isses, for issues per plant. The isst s we cao to eack t tihe far 
piti, and hence are cms to each *4M fear elemst mloatis. The 
tiuees, *Wh are revtewd to the fear eletu evaetimSt, are rneo as 
foulls: 

Tifeuacis is tohe desi inlallatito of eloetrical al t 
clai that Iorecadus are vsio4ted (seh as Ineasi te sl ratit of 
e-4 cables te s) ad sgest that time swaties tict s rlt 

isto lw inetalatrom of crle trw cews Sit erfitiat cble trns.  

As the folltwig matmas shme. the lisws fM to be olid the 
extat that a Iltoe eref ucmu 04mrwmanr with dsip criteria 
rreints ad itimstI g cslnt s, Iseuffcally for SIu eatal 
saraIe reitrmnts (e.., nMelW celes trCA ),# r tittf for all 
fewr plats. StalIarl, ll fuor plts reptui revites of tiM 
criteria afiressig sertl to tto sai tIyr clary m s to .  
rewimmts. As a remlt of thes fflips, meretw l• ttses e r 
at a•l femr plants.  

Ech issue reln-e vwith t"he el t vlwLsti• Is sute flly to 
Attcaht B, IMic also Uits emeNped gftuatg agN eewawt w ems 

2. LS Ci UMS SS 

ad e dissemsd tI soteMs 4 at I of d vipo. i 

This mbcrt reort Is bas as the n ttat emMt i tIe tm 
iplcle e leuit voistim tit I lren ther elfic iatNer rcnr 
related too he Isles oadly iel Is Setles . The waltke pwean 
esslsted Ot tiM flowiag stem : i 

a. Seint e tie Issmes fri the ntlew ctens.
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improper instailation of cable tray covers were identified at BFN. -Raised 
covers are acceptable, if ?dequate separation is maintained,. and overfills are 
-not the result of improper separation.  

In summary, although corrective actions require some modifications to 
-loctmentation and physical 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 in Table 1. Class A and B findings 
indicate that there is no problem and that corrective action is not required.  
Class C, 0, and E findings require corrective action. The -corrective action 
class, defined in the Glossary Suppleeptr,-is identified in the table by the 
niueral combined with the finding class.  5 

Findings are summarized by classification in Table 2. Where more than one 
corrective action is identified in Table 1 for a single finding (e.g., 
Element 242.0, Finding *a'), 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. CORRECTIVE ACTIONS 

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

Corrective actions to resolve the negative findings may be combined into two 
major groups. One of them deals with the resolution of identified 
nonconformances, the second one addresses adequacy of the design criteria and 
conformance to licensing commitments. The corrective actions involve - singly 
or in combination - evaluation, hardware modification, and document revision.  
A condensation of-this information applicable to all plants is presented in 
the following paragraphs.

27150-R19 (10/05/87)
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The first group of corrective actions, to resolve conditions where design 
output documents and/or physical installations do not conform with licensing 
requirements or design criteria, will consist of modification or 
justification/analysis to satisfy the requirements. In other cases, 
evaluations will be performed and-corrective action will be taken as required 
to assure raceway installations and internal wiring meet the established 
separation criteria. A similar approach is applicable for corrective action 
required for conditions either identified before the evaluation team's 
involvement (class IE cables routed in non-Q conduits, 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 documents associated with electrical equipment-and 
raceway separations. The design criteria will be revised if they are found to 
be incomplete, do not reflect C/Rs, contain discrepancies wit'i other 
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 
commitments, such as divisional separation of cables in free air; internal I 
separation in class IE control boards, panels, and relay racks; and electrical 
isolation. (A few areas that may require corrective action were observed, 
such as some redundant cables in free air in close proximity to each other, or I 
a vertical and a redundant horizontal tray located less than 3 feet from each 
other. These areas re considered potential, because the corrective action, 
if any, can be established only after the applicable separation requirements 
in the design basis are defined.) However, such additions to design criteria 
requirements must primarily keep future modification in mind.  

The evaluation team finds the corrective action plans acceptable to resolve 
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.

(10/05/87)2715D-R20
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Seven causes for ftIr -identified nonconformances, which resulted in some 
installations not meeting design criteria or licensingcommitment 
requirements, are in the management effectiveness area and are related to 
procedures (separation criteria) not being followed. The remaining four 
causes are in the design process effectiveness area. Two Sf these causes are 

related to inadequate design bases and are reflected in the incompleteness of 

the separation design criteria. The two other causes can be considered 

- isolated occurrences, and were identified at BFN only. One of these causes, 

lack of enrineering judgment 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 
commitments made to the NRC.  

The fact that design basis documents did not completely follow or reflect the 

licensing commitments and requirements regarding separation; particularly for 

cables in free air, interfacing of horizontal and vertical trays, panel 

internal wiring; shows lack of management and design process effectiveness in 

this area.  

Other than the identified deficiencies, the overall separation program appears 

-to be adequate. The nonconfcrmances could have been identified earlier, or 

even prevented by earlier management awareness of the need for ensuring 

compliance 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 developed 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 
Baseline and Verification Program established 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;n1 

process. The strengthenin% of the licensing process and the establishment of 

the Corporate Commitment Tracking System by the NPP will ensure timely and 
completE incorporation of commitments into the design basis.  

7. COLLECTIVE SIGNIFICANCE 

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

nonconformances could result in a potentially unsafe condition from a common 
event, such as fire, that may affect redundant safety components. Although 

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

2715D-R20 (10/05/87)
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Sprojects. Furthermore, the identified nonconformances were random inh nature, 
and no systematic pattern could be detected that would Indicate a more 
generalized problem in the separation program. Incomplete design basis 
documents or inconsistencies between these documents and licensing commitments 
could result in error in the separation design; however, no specific 
nonconformances with licensing commitments were identified (a very small 
number of potential nonconformances were observed). 

On the basis of these observations and in spite of some weaknesses and
problems identified that validate the employee concerns, the overall physical 
and electrical separation design appears to be adequate and does not 
constitute a generic problem for any of the four nuclear plants. Furthermore, 
implementation of the corrective actiow,-which include actual and potential 
hardware modification, evaluation, review for generic applicability, and 
revision of design criteria and licensing 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 
inadequate procedures and inadequate design basis documents as addressed and 
analyzed in Subcategory Report 24500. 

The results of this subcategory evaluation are being combined with the other 
subcategory evaluations and reassessed for the engineering category report.

2715D-R20 (10/05/87)
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TABLE 1

CLASSIFICATION OF FINDINGS AND CORRECTIVE ACTIONS

Issue/ 
Finding**Element

242.0 Inadequate Electrical 
and Physical Separation 
between Redundant and 
between Q and non-Q 
Wiring, Cabling, Equipment, 
and Components

c 

d 

*Classification of Findinas and Corrective Actions

Finding/Corrective 
Action Class* 

ON W4N 1N4 LN

C1 
C6 
06

A A A A 

A A 06 A

A. Issue not valid.  
No corrective action required.  

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

C. Issue valid. Corrective action 
initiated before ECTG evaluation.  

D. Issue valid. Corrective action 
taken as a result of ECTG evaluation.  

E. Peripheral issue uncovered during ECTG 
evaluation. Corrective action required.  

**Defined for each plant in Attachment B.

Hardware 
Procedure 
Documentation 
Training 
Analysis 
Evaluation 
Other

2715D-R17 (10/05/87)
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TABLE 2

FINDINGS SUMMARY 

Plant

Classification of Findings ' 

A. Issue not valid. No corrective 
action required.  

B. Issue valid but consequences Qceptable.  
No corrective action required. - -

C. Issue valid. Corrective action 
initiated before ECTG evaluation.  

D. Issue valid. Corrective action taken 
as a result of ECTG evaluation.

E. Peripheral issue 
ECTG evaluation.  
required.

uncovered during 
Corrective action

SQN WBN BFN BLN 

3 3 1 3 

0 0 0- 0 

0 0 0 0 

1 1 3 1 

0 0 0 0

4 4 4 4

2715D-R17 (10/05/87)
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GLOSSARY SUPPLEMENT 
FOR THE ENGINEERING CATEGORY 

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

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

2. 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.  

3. Inadeate 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.  

4. Procedures not followed - Existing procedures controlling the design 
process were not fully adhered to.  

5. Inadequate comunications - 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.  

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

7. 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.  

8. Inadequate desin bases - Design bases were lack'), vague, or 
incomplete for design execution and verification and for design 
change evaluation.  

9. 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.  

10. Inadequate as-built reconciliation - Reconciliation of design ar.d 
licensing docments with plant as-built condition was lacking or 
incomplete.  

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

27150D-R7 (10/05/87)
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12. Failure to document engineering judqunts - Documentation justifying 
engineering judgments used In the design process vas lacking or 

: incomplete. 

13. .'esi 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 complied with.  

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 
belonging to oretor more 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 a need 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) - A negative finding that does not result directly 
from an employee 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 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 res41t from the correttive 
action. Changes are categorized as: 

o 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. 

o 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. 

o 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 j 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.  

(.^
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ATTACHMENT A 

EM4PLOYEE CONCERNS 
FOR SUBCATEGORY 24200 

Attachment 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 is shared, the plant sites 
to which it could be applicable are noted, the concern is quoted as received byl TVA and characterized as safety related, not safety related, or safety 
significant.

01 07A-R32 (09/28/87)
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EMLOYEE CONCERNS FOR SUICATEGORT 24200

CONCERN 
ELEMENT Musli

PLANT 
LOCATION

APPLICAUILITY
A!& Ku Tr

REVISION NUMBER: 2 
PAGE A-2 OF 2

KLN CONCERN DESCRIPTION*

1l-85-100-004

XX-45-122-011

X X X X "Electrical separation and physical separation of redundantant wiring 
and cabling and for equipment and components are Inadequate at all 
plants. CI expressed that detailed reviews need to be made, and are 
so extensive that a consultant probably sheold be used, providing 
independence fro TVA." (SR)

S X X X "Electrical separation and physical ,eparation of redun:mntant wiring 
and cabling and for equipment and components are Inardru.te at all 
plants. CI expressed that detailed reviews need to be .: 4 e, and are 
so extensive that a consultant probably should be used, providing 
independence from TVA." (SR)

X-1IS-122-012 

XX-U-122-013 

1-86-259-006 

11-a-314-004

X X X X "Electrical separation and physical separation of redundantant wiring 
and cabling and for equipment and components are Inadequate at all 
plants. CI expressed that detailed reviews need to be made, and are 
so extensive that a consultant probably should be used, providing 
Independence from TVA." (SR) 

X X X X "Electrical separation and physical separation of redundantant wiring 
and cabling and for equlpient and components are Inadequate 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 from TVA." (SR) 

X X X X CI believes procedures are being violated (in general) when, and 
non- electrical cables are not being separated In cable trays. This 
Includes low, medium, and high voltage cables. By not separating the 
cables, the trays are being overloaded.' (SR) 

X X X X "any electrical cables have been placed In cable trays without 
adequate separation. Many cable tray covers extend 3 to 4 Inches 
above the tray because of cable arrangement." (SA) 

X X X X "Cable separation Is Inadequate and In many 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.  

2fl3W-J (091/28/7)
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ATTACHMENT B 

SUMMARY OF ISSUES, FINDINGS, AND 
CORRECTIVE ACTIONS FOR 

SUBCATEGORY 24200 

Attachment B - contains a summary of the element-level evaluations. Each 
issue is listed, by element number and plant, opposite its corresponding 
findings and corrective actions. The reader may trace a concern from 
Attachment A to an issue in Attachment B by using the element number and 
applicable plant. The reader may relate-e 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.

0107A-R40 (10/06/87)
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FindingsIssues

REVISION NUMBER: 7 
Page 3-2 of 16

Corrective Actions
-I

Elemt 242.0 - Inadequate Electrical and Phi 
*************** (beteen wiring, cabling, eq 

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

rsical «eparation 
cipmen and 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).  

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

S. o 

a. None required.

TVA comitted to review all 
commltments/requirements (C/Rs) in the 
design bases In C/R Analysis Report 039, 
"Electrical Separation," to detenrine If 
the C/Rs must be addressed before or 
after restart. TVA indicated that no 
action will be taken before restart If 
the C/R Is addressed in the design 
criteria, design output docuent, 
construction requrement/procedure, or 
$hrough verification of physical 
nstallation or analysis.  

If the C/R has not been addressed, any 
required 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 
unless the changes support modifications 
that are required for restart.  

Furthereore, TVA will impleent the 
appropriate measures to ensure that the 
effect of any C/Rs which are not 
adequately covered tn design criteria or 
desin ouitput document will be addressed 
in all ECNs In the Interim before the 
design criteria and design output 
document are updated. .  

A CAQ will be qenerated for any 
deficiencies Identified. '£mpletion is 
scheduled for 03/15/87.  
(CATO 242 00 SQN 01) '

4Swl- (9/129171
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SUMMARY OF ISSUES, FINDINGS, AND CORRECTIVE ACTIONS 

FOR SUICATEGORY 24200 

Findings

REVISION NUMER: 2 
Page 6-3 of 16

Corrective Actions

Element 242.0 - SQN (Continued)

Separation of redundant cables In free air appears to 
satisfy the design intent as approved by the NRC In the 
Safety Evaluation Report (SER) (Ref. 5, para. 8.5.3). No 
criteria could be found for separation of cables In free 
air except for those in the cable spreading room.  

The MSRS conclusion (Ref. 107) that divisionalized cable | 
trays are adequately separated In compliance with design 
criteria was confirmed by walkdowns by the evaluation 
team, with two minor exceptions where cable tray covers 
should have been installed but were not.  

'. 

!

TVA committed that the same process outlined 
In the corrective action for CATO 747 00 
SQN 01 above will be followed to ensure that 
any commitment for separation in free air, or 
a more general commitment to keep adequate 
indepndedence to satisfy the single failure 
criterion requirement is met. (The following 
is a generic statement of the single failure 
criterion: The system shall be capable of 
performing the protective actions required to 
accomplish a protective function In the 
presence of any single detectable failure 
within the system concurrent with all 
identifiable, but nondetectable failures, all 
failures occurring as a result of the single 
failure, and all failures which would be 
caused by the design basis event requiring 
the protective function.) This review will 
be completed before restart. CAQS will be 
nerated as needed if deficiencies are 

ound. Corpletion is scheduled for 03/15/87.  
CATO 242 00 SON 02) 

roblem Identification Report (PIR) 
5QNEEM6175 has been generated to identify 
and document the specific separation problem 
between cable trays of Channels I, 11, III, 
and IV. 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, R1.  
addressin a eric discrepancy between the 
desiqn criteria and the 45N806 series 
drawnqgs resulted in a revision to these 
drawings that eliminated the discrepancy.  

TVA also indicated that the complete 45N880 
series drawings were thoroughly studied and 
walkdowns performed 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 
reactor building (these trays are non-class 
lE).

24S*4-6 (0/29187
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SUMIMR OF ISSUES, FINUINGS, AMU CORRECTIVE ACTIONS 

FOR SUICATEGORY W400

REVISION NUMBER: ? 
Paqe 8-4 of 16

Findings Corrective Actions

Elemet 242.0 - SqI (Contineed)

Separation of internal wiring in specific 
westingouse-furnisned control boards was confirmed, 
during walkdowns (Ref. 41), to comply with design 
criteria. However, no design criteria were found for 
wiring separation in other class 1E control boards, 
panels, and relay racks as comitted In the FSAR 
(Ref. 55).

In addition, TVA performed a field 
walkdown in all 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 
dimensioning on the drawings. The 
walkdowns revealed that no other cases 
exist where covers have not been 
installed per design criteria and/or 
45N880 drawinqs requirements.  

In the course of the TVA field walkdown, 
It was found that trays (channel 
separation group) running vertically pass 
within 3 feet of trays (train separation 
group) running horizontally. This 
situation is not specifically addressed 
in the design criteria intent or the 
FSAR. As a result, TVA commtted that 
the same process outlined In the 
corrective action described for CATD 
242 00 SQN 01 above will be followed for 
b11 separationC/Rs. Implementation of 
this process will ensure that all 
coemitments for separation between trays 
runninghorizontally and trays running 
vertically, or a more general comitment 
to keep adequate independence to satisfy 
the single failure criterion requirewent, 
are properly addressed. CAQs will be 
generated as needed if deficiencies are 
found. Completion is scheduled for 
03/15/81.  
(CATU 242 00 SQN 03) 

TVA Indicated that the same process 
outlined In the corrective action for 

S CATD 242:00 SQWO1 above will be followed 
for all.separation C/Rs to ensure that 
all co•mitments for separatitn of 
internal wiring in class IE control 
boards, panels, and relay racks are 
properly addressed. CAQs will be 
9enerated as needed If deficiencies are 
found. Completion Is scheduled for 
03/16/87.  
(CATO 242 00 SUW 04)

24164 (0/S/
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ATTACHMENT 8 
SUMMARY OF ISSUES, FINDINGS, ANO CORRECTIVE ACTIONS 

FOR SUBCATEGORY 24200 

Findings

REVISION NUMBER: 2 /' 
Page B-5 of 16 K.  

* .

Corrective Actions

Element 242.0 - SqI (Continued)

6. Inadequate separation in trays of 
Q and nn-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 is required to assess 
electrical nd physical separation 
adeqacy of redundant wiring, cables, 
comonents as well as equipment.o

Althouqg desitn criteria documents are silent in this 
area, separation of divisionalized and nondivisionalized 
cable trays appears to satisfy separation commitments as 
approved in the SER (Ref. 56, para. 8.5.3).  

b. Lack of verification of the currently as-installed status b.  
of cables in raceways makes compliance to the design 
criteria and procedures indeterminate.  

c. Cable tray overloading is not a result of inadequate c.  
divisional separation. Overloading is a problem 
independent of divisional separation.

d. Raised tray covers are acceptable as long as they are 
properly installed and separation requirements are 
complied with. Furthermore, no evidence was found during 
the walkdowns (Refs. 42 and 44) to Indicate that 
inadequate cable arranement caused covers to extend 
above safety-related cable trays.  

WN 

a. watts Bar is committed to comply with IEEE Standards 279
1971 and 308-1971 for Independence and redundancy, but no 
specific ommitments to Regulatory Guide 1.75-1974 or 
1978, or to IEEE Standard 384-1974 for separation are 
Identified In the FSAR. However, Watts Bar SER (Ref..54) 
covers the approach at NUN to satisfy the Intent of 
Regulatory Guide 1.75 and IEEE Standard 384 for the 
separation criteria between class IE and non-class IE 
circuits, and for associated circuits. Although the SER 
Indicates that TVA has adequately demonstrated to the NRC 
compliance with the intent of the regulatory requirements 
for wWI, this has not oeen fully reflected in the FSAR 
(Ref. 53) and the design criteria (Ref. 1).

Although no specific requirement for 
corrective action was identified or 
comitted to, the process outlined in 
corrective action for CATD 242 00 SQN 01 
should also cover this aspect of the 
separation requirements as applicable.  

TVA committed to verify the as-installed 
status of cables in raceways. The 
corrective action plan Is addressed In 
Subcategory Report 26600, SUN element 
239.0.  
(CATUs 239 00 SQN 01 and 04) 

Cable tray overloading Is addressed in 
Subcateqory Report 26600, SQN elements 
238.3 and 240.0.

d. None required.

a. 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 In design criteria and/or design 
output documents. Completion is 
scheduled for 10/01/87.  
(CATU 242 00 MBN 01)
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Elemnt 242.0 - MU (Continued)

No specific commitments were identified In the FSAR and 
design criteria for redundant cable separation In free 
air except for those in the cable spreading room.  

Ihe 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 
eparation of vertical from redundant horizontal trays.  The walkdon performed by the evaluation tean (Ref. 40) revealed that in the cable spreading room (elevation 741 eet), the horizontal dl stance btween horizontal trays 3A135 and 3A66 and vertical tray 38210 Is less than 3 feet.

TVA Indicated that although separation of 
cables In free air is not covered In 
Watts Bar Design Criteria WO-DC-3U-4, TVA 
drawing 45w896-1, R4 (watts Bar), 
provides partial details of free air 
separation requirements. TVA committed 
to ensure that all comitments for 
separation of cables In free air and/or a 
more general comlitment to keep adequate 
Independence to satisfy the sinqle 
failure criterion will be reflected In 
design documents, with adequate 
Justification being provided for 
exceptions. Additionally, the 
as-Installed condition of cable in free 
air will be verified as necessary.  
Completion is scheduled before unit I 
fuel load.  
(CAIU 242 OU wON 03) 

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

*trays and conduits, Specifically, 
horizontal separation and vertical 
separation of the generating stat on 
,protection system (GSPS) cables, which 
include channel and train separation, are 
covered. No further action is required.  

TVA Indicated that although the Matts Bar 
design criteria address horizontal 
separation and vertical separation of 
BSPS cables, they do not address ' 
separation between redundant cables In 
trays running vertically from those In 
trays rus inqg horizontally. Therefore, 
TVA committed to review all C/Rs and 
licensing comltrtents and to revise the 
design criteria to ensure that all 
comitments for separation between 
redundant horizontal and vertical trays

zasW-zg (09129181p

Issues
Corrective Actions



ATTACHMENT 8 
SUMARY OF ISSUES, FINDINGS, AND CORRECTIVE ACTIONS 

FOR SUECATEGORY 24200 

Findlngs

REVISION NUMBER: 2 
Page 9-7 of 16

Corrective Actions

Element 242.0 - WO (Continued)

The desqign criteria do not address Internal wiring 
separation. These requirements are covered In the 
westlnqnouse specification for Westlnqhouse panels only 
and In the "wiringq O lram 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 
In panels. In addition, the evaluation team performed a 
walkdown (Ref. 39) on three Westlnghouse panels (l-A-3, 
1-M-4, and 1-44-6). The followingq observations were made:

or a more general commitment to keep 
adequate Independence to satisfy the 
single failure criterion requirement are 
properly addressed. Accordinqly, it will 
be determined whether an evaluation of 
the current deslqn Is 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 
requirements for redundant safety-related 
electrical equipment and components 
Inside panels that Involved the followinq: 

o Review watts Bar design criteria for 
similar commitiments 

o ' Detemlne all Internal separation 
| requirements necessary to ensure 
. Independence between redundant 
'equipment and wiring Inside panels 

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

o Review desqign drawlngs for 
applicability of requirements 

o Determine and implement corrective 
action for Identified deficiencies 

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

(CATD 242 00 WIN 01)

24011-411 (091291/81

Issues



ATTACHMENT B 
SUMMARY OF ISSUES, FINDINGS, ADO CORRECTIVE ACTIONS 

FOR SUiCATEGORY 24200

REVISIO NU MBER: 2 
Page b-8 of 16

Findings Corrective Actions

Elet 242.0 - MN (Centinued)

o In many instances in all 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 
team was ade regarding the adequacy of this material 
for use as an acceptable barrier.  

o Division and/or train wires are covered With metal 
braid In exposeo panel areas. This covering is in 
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 Is In 
accordance with the design criteria andwith WIN 
mechanical layout drawlngs.  

umereus noncoupllances with the Watts Bar separation 
criteria were Identified 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 evaluation team could not identify all 
the docuestation required to verify the resolution of 
all the tem In the NCR. Closed NCR and samples taken 
by te evaluation team confirm that the sampled items 
have ben satisfactorily resolved.  

\ '·· *. ' ' ' 

" ' ' „ . - , i-. -*t

Review tne FSAR for commitments to 
separate equipment and coeponents Inside 
panels or electrical enclosures. Also, 
TVA will provide a Justification to why 
nonmetallic sliding boards (glastic type 
UTR barrier provided by Nestinghouse) 
were used as separation barriers between 
redundant switches. Completion is 
schedule for 10/01/87.  
(CATO 242 00 N 01) 

None required.  

None required.

TI established that all Item of NCR 
U-el-P were completed based on the 
closure of the subject NCR. No further 

S action Is required.  
(CATU 242 00 usN 02)
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Corrective Action

E lemnt M.e -OWN (cwtimd)
Electrical sepration -a isolation caeomttmets I the FSM 
he mt be reflected I( tih separation design criteria.  
In *aditlen, IO u-Il-P, atch resulted fre the audit 
4scuasse abve, Ilentifled lastancms ere tUhe iterotk 
crcuit beteen trains A and 0 des set eiataln the mnlfum 

fr space, aor is tee a estal harrier installed.  
Furthemere, tee desti of these circuits does st confore 
to the FSM criteria for train A circuit with an Interlock 
frte traine divlce.  

Malkdims b t.e, evaluatlin teem (tefs. 3 andl 40) revealed 
tests I 

* Troy •fltW crwsses ever tray 3AUZI mn 3JAt~ at 
coWla S. Tray 21 l hais a top cove but o bettoe 

emrw . Alse, trays EUW m 3ASI•LO cross trays 3I27l 
a" jIta•. Tran • lO nd IJAil both ha solid 
bottom oWers, btt slly tray as a to cover. Trays 

M1 an cmi N •m * top oee s bt me itt e cgns.  

* Io the cble p euleg rem (elevatom 141 feet), the 
heriamtal distance tebM trays lMR S i MI3S, a" 

boegaeR ' 1 an I A Is less than feet. This Is 
laglmt the reqIreiwts of the des4i criteria.  

* At lovrWei em feet, cartllte CS9, q o the • l«4(ry 
instfrimt roem tMh 4istamce ttWem conlett 1PM1 omf 
thr relit e r eMI reenst ltray Wt i ts 1 / ct 
(aCriti revire lt4es et & separatsm).

TA comitted to review nd dentify 
separation comitments and requiremnts 
contained is the FSM,, SR. e licersing 
cam•itents, and to ensuret hat tkh 

terti t cmitments 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/l7.  
(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 ASpllace with the desin criteral crd 
cowm•tte to detemie if a generic CAQ 
Ua be generated that mld encompass 
those tue Ite. TA also cmmitted that 
if o CoQ capn founwM, am will be 

tllttiat to Idetitfy aa resolve these 
Itrs. Copletieo is scheduled efore 
iMt I feel lee4.  

(CATO 4 00 oMI 04) 

TrA agreed that the 1/2 tch coMeditttray 
separatieim s met is ~1o nce with the 
design criteria a" c-tted to 
detemie if a qemeric Co has baee 
gemert. Cmletie is scheduIed 
bmete wnt I fue load.  
(CATOM 2400 MM 041
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V0ASMUCAIlIOI 24200
SP VISI li U 11 t

(I t 242.0 - LM (Conti (nued) 
llwiwit 142.S - U.N (CotlmuedlI) .. .

c. Cable trays rre ovrl1ma l4 as a 
result of lmadquate slllratioL.  

d. In•laeqt cable arrqweent results 
In cvers exstelin I to 4 Incis 
aov* trays.

c. Cable triyr everloain (overtwIlll Is et a result f 
In -lualte divsluomal seiaratli.m Overloadlnq Is a prelie Idpmnldut ef e tlIIlIl rirviliun.l 

4. Raifed tray Cover$ are acCptable as llnq as triy are 
properly Installed aN elparatlm rw ulr ntfs arerl 
compli4 w1i t r. O l  thie walkdm Rtf. 6I), ne 
levmdnce dis found f tray covers extendig above the 
tray. In fact, tie trays that ere Inspcted did ll t 
haveevers becaue ti M plant Is still w ier eiestrucllt.  
Mad it appears ullkely that ralsed covers will be 
requlred In te future.

c. Cable tray everlegailo Is *dlrrsse4 In 
subcateqirY Remr * I. elntS ad 240,0. .I 

4. Irtme rquilre. ,

I1

?451W40o (09/29/1)t
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54. WBN Safety Evaluation Report (SER), Docket No. 50-390 and 50-391 
Section 8.3.3.3 also Supplement No. 3 Section 8.3.3.3 

55. SQN FSAR, Chapters 7 and 8 

56. SQN Safety Evalution Report (SER), Docket No. 50-327 and 50-328, Section 
8.5 

57. BFN FSAR Chapter 8 

58. BLN FSAR Chapters 7 and 8 

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

60. TVA memo from R. W. Cantrell to J. A. Raulston, "WBN - Nonconforming 
Condition Report (NCR) W-31-P Field Audit for Separation of Electrical 
Equipment and Systems Interim Report," [SWP 810415 007), (04/15/81) 

61. TVA memo from J. E. Wilkins to J. C. Standifer, "WBN 1 and 2 - Electrical 
Separation Field Audit - NCR W-31-P," [WBN 820517 011], (05/17/82) 

62. TVA memo from C. H. Jetton and J. E. Wilkins, "WBN - NCR W-31-P," 
[WBN 820115 200], (01/13/82)
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63. TVA memo from R. W. Cantrell to J. A. Raulston, WBN l .and 2 - Electrical 
Separation Field Audit - 10 CFR 50.55(e) Report No. 3 (Interim) -
NCR W-31-P," [SWP 810702 034], (07/01/81) 

64.. TVA memo from F. W. CHandler to Electrical Engineering Fields, "WBN 
Design Input Memorandum on Separation of Electrical Equipment and Wiring, 
Design Criteria WB-DC-30-4," f843 851125 911] 

S65. TVA memo from E. Chitwood to Electrical Engineering Fields, "iBN - Design 
Input Memo on Separation of Electric Equipment and Wiring Design Criteria 
WB-DC-30-4." [843 8602?4 902], (02/18/86) 

66. TVA memo from E. Chitwood to J. A7Tiulston and J. C. Standifer, "WBN 1 
and 2 - Significant Condition Report No. SCRWBNEEB8582," 
[843 860224 940], (02/24/86) 

67. TVA memo 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) 

68. TVA memo from J. E. Wilkins to W. T. Cottle, "WBN Nonconforming Condition 
Report W-31-P," [WBN 820226 0091, (02/26/82) 

69. TVA memo fromk W. Cantrell to C. C. Mason, "WBN Unit 1 and 2 
Nonconforming Condition Report W-31-P," [SWP 811013 006], (10/08/81) 

70. TVA memo from W. T. Cottle to J. C. Standifer "WBN - Nonconforming 
Condition Report, W-31-P," (WBP 840607 008], (06/05/84) 

71. TVA memo from Raughley to Electrical Engineering Files, "Design Input 
Memo on Separation of Electrical Equipment and Wiring Design Criteria 
SQN-DC-V-12.2," [843 860710 921], (07/08/86) 

72. TVA memo from Hall to Chandler, "Response to Memo from Chandler to Those 
Listed," (825 851226 013], (12/23/85) 

73. TVA memo from Chandler to Those Listed, "Potential Generic Condition 
Evaluation," B843 851219 905, -(12/19/85) 

74. TVA memo from Wilson to Abercrombie, SQN - "Employee Concern' 
XX-85-122-011 - Electrical and Physical Separation of Redundant Circuits 
and Equipment, 1825 860505 011], (05/05/86) 

75. NRC-OIE Reportability Information Distribution, SCR WBNEEB88582, "Minimum 
Separation Distance between Different Divisional Cable Tray Crossings," 
fB45 860206 828], (12/31/85)
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76. TVA amemo from Wilson to Raulston, SON - SCR SQNEEB8634, Rev. 0, 
[825 860509 004], (05/09/86) 

77. SCR SQNEE88634 "Minimum Separation Distance between Different Divisional 
Cable Trays," Rev. 0, (04/30/86) 

78. TVA meoo from Standifer to Ennis, "Watts Bar Nuclear Plant - Addendum to 
Employee Concern Investigation Report I-86-570-NBN," (01/02/86) 

79. TVA memo from Standifer to Ennis, "Watts Bar Nuclear Plant - Employee
Concern Investigation Report Number 1-85-570-W8N," (12/13/85) 

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

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

82.. 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) 

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

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

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

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) 

87. TVA memo from D. T. Langley to 8FEP Files, "BFN - SCR BFNEE88606 
Walkdown" [822 860421 001], (04/21/86) 

88. Failure Evaluation/Engineering Report "ADS and Manual Relieve Valve 
Cables not Separated as Required by Fire Protection Plan," 
(NEb 840510 255], (05/10/84) 

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

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

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

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

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

95. 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) 

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

97. Letter from B. J. Youngblood, NRC, to S. . Jhite, TVA with the attached 
transcript of the investigative interview conducted by the NRC on 
02/21/86 at the First Tennessee Bank Building in Knoxville, TN, 
1845 860714 832], (06/23/86) 

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

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

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

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

102. Nonconformance Report BFNBP8304, Rev. 1, [BWP 830307 002], (03/07/83) 

103. PIR BLN EE8 8619, Rev. 0, [21 871117 002], (11/17/86) 

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

105. NSRS Report I-85-570-WBN, "Cable Arrangement in Cable Trays," (10/15/85) 

106. NSRS Report I-85-706-WBN, "Cable Separation," (11/22/85)
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107. NSRS Report I-85-133-SQK, "Electrical and Physical Separation of 
Redundant Circuits and Equipmnt," (02/27/86) 

108. 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)" TSC/SMS Isolators -Define 
Functional, Qualification, Detailed Technical Requirements (e.g., maxium 
Cred. Voltage) and Testing Requirements" 

109. C/R No. SQN EEBPBN1085 (Source of C/R SER 3/79) "Undervoltage and 
Underfrequency Trips Upgraded to Class IE and Moved to.Auxiliary Building 
to Satisfy NRC Requiremnts, Meets IEEE 279" 

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

111. C/R No. SQN EEBPBNI082 (Source of C/R FSAR Amendent 2, Section 7.6.7.1) 
"A Failure in the Non IE Part of the Low Teiperature Over Press'Circuit 
Will Not Hare the Protection Set Because of Isolation Device" 

112. C/R No. SQN EEBP8N1013 (Source of C/R FSAR Amendment 2, 
Sections 7.2.1.1.8 and 7.2.2.2.3[5]) "Design Bases and Qualification 
Testing Requirements for Reactor Trip System Isolation Amplifiers" 

I,-
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