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EXECUTIVE  SUMMARY

This subcategory report sunmarizes and eval uates the results of five Enpl oyee
Concerns Speci al Program el ement eval uattons prepared under the Engineering
Subcat egory 20800, Human Factors. Eight enployee concerns are included in
this subcategory. |Issues were derived fromthese eight enployee concerns,
‘éﬂb?ﬂe&h‘ﬁ& presuned deficiencies or inadequacies inthe area of human factors

There are 11 unique issues inthe elenent evaluations. Because Some issues
are applicable to more than one plant, the element eval uations document the
eval uation of 25 issues related to human factors at TVA's four nuclear pl ant
sites, Sequo,'ah, \tts Bar, Browns Ferry, and Bellefonte. O the 25 findi ngs,
nine were found to require no corrective action. For the remainder, three
corrective actions were identified to address all 16 negative findings. The
16 negative findings were related to inadequate consideration of human factors
i nthe design of the control roomand to the inconplete status of the detailed
control roan design reviews (DCRDRs). The causes for the negative findi ngs
were diverse, with no single category of cause dominating. Two of the three
corrective actions, which addressed 15 negative findings, were initiated by
TVA before the Enpl oyee Concerns Task Goup evaluations. The third corrective
action isanewaction required to resolve one negative finding. It calls for
listing an unfinished human factors review task for Bellefonte on TVA s
conputerized open item tracking system Only one of these three corrective
actions, correcting human engineering discrepancies in the control room, was
judged to be significant.

The general subject of human factors needs to be put incontext. Followng
the Three Mle Island accident inMarch 1979, the NRC staff devel oped an
Action Plan, NUREG 0660, i nMay 1980 to provide a conprehensive and inteqrated
plan to inprove the safety of power reactors. The TM Action Plan required
that a detailed-control room design review (DCRDR) be conducted to address the
probl ems caused by alack of enphasis on human factors engineering, if any,
during the control room design process. As a result of these DCRDRs, nuclear
utilities have identified numerous human engineering discrepancies (HEDs) in
-their control rooms. The identified HEDs at TVA nuclear plants are sinilar in
quantity and safety-significance to those reported for other commercial

nucl ear power plants. Thus, TVA's control room designs are conparable to nost
ot her desi gns.

Some employee concerns and issues examined in the course of the evaluations
for this subcategory were valid problens, indicating that human factors was an

area needing inprovement. The control roomnodifications proposed by TVA in
its DCROR Summary Reports for each plant knd approved by the NRC as documented

i nSafety Evaluation Reports should bring the control roons into acceptable
conpliance with NRC human factors guidelines.

26290-R29  (10/12/87)
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A review of the Corporate Nuclear Performance Plan reveals no commitments
-soecifically related to human factors.

The grouped evaluation at the subcategory level found no new or broader issues
requiring attention. The causes identified and other evaluation results are

being reexanined from a wider perspective i nthe Engineering category
eval uation.

262qD-R30  (10/12/87)
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Pref ace

This subcategory report is one of a series of reports prepared for the

Enpl oyee Concerns Special Program (ECSP) of the Tennessee Valley Authority
(TVA). The ECSP and the organization which carried out the program the
Empl oyee Concerns Task Goup (ECTG, were established by TVA's Manager of
Nucl ear Power to evaluate and report on those Ofice of Nuclear Power (ONP)
empl oyee concerns filed before February 1, 1986. Concerns filed after that
date are handl ed by the ongoing ONP Enpl oyee Concerns Program (ECP)

The ECSP addressed over 5800 enpl oyee concerns. Each of the concerns was a
formal, witten description of a circunmstance or circunstances that an

eapl oyee thought was unsafe, unjust, inefficient, or inappropriate. The

m ssion of the Enployee Concerns Special Programwas to thoroughly
investigate all issues presented in the concerns and to report the results
of those investigations in a formaccessible to ONP enpl oyees, the NRC. and
the general public. The results of these investigations are comunicated
by four levels of ECSP reports: element, subcategory, category, and final

El ement reports, the |owest reporting level, will be published only for
those conce-ns directly affecting the restart of Sequoyah Nuclear Plant's
reactor unit 2. An element consists of one or nore closrly related

issues. An issue is a potential problemidentified by ECTG during the
eval uation process as having been raised in one or nore concerns. For
efficient handling, what appeared to be simlar concerns were groupe4 into
elenents early inthe program but issue definitions emerged fromthi

eval uation process itself. Consequently, som elements did include only
one issue, but often the ECTG eval uation found nore than one issue per

el ement .

Subcategory reports sumarize the eval uation of a number of el ements.
However, the subcategory report does nore than collect el ement |evel

eval uations. The subcategory |evel overview of elenment findings |eads to
an integration of information that cannot take place at the el ement |evel.
This integration of Information reveals the extent to which problens
overlap more than one elenment and will therefore require corrective action
for underlying causes not fully apparent at the el enent |evel

To nake the subcategory reports easier to understand, three items have been
placed at the front of each report: a preface, a glossary of the
term nol ogy unique to ECSP reports, and a list of acronyu.

Additionally, at the end of each subcategqry report will be a Subcategory
Summary Table that includes the concern nunbers; identifies other
subcategories that share a concern; designates nuclear safety-related,
safety significant, or non-safety rexj)ted concerns; designates generic
applicability; and briefly states each concern

Either the Subcategory Summary Table or another attachment or a conbination
of the two will enable the reader to find the report section or sections in
which the Issue raised by the concern |s eval uated
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The subcategories are thenselves suammarized i na series of eight category
reports. Each category report reviews the major findings and collective
significance of the subcategory reports inone of the follow ng areas:

* management and personnel relations
* industrial safety
construction

* material control

* operations

* quality assurance/quality control
* wel ding

* engineering

A separate report on enployee concerns dealing with specific contentions of
intimdation, harassment, and wrongdoing will be released by the TVA Cffice
of the Inspector General

Just as the subcategory reports integrate the information collected at the
element |evel, the category reports integrate the information assenbled in
all the subcategory reports within the category, addressing particularly
the underlying causes of those problens that run across nore than one
subcat egory.

Afinal report will integrate and assess the information collected by all
of the Iower level reports prepared for the ECSP, including the | nspect or

Ceneral "s report.

For more detail on the methods by which ECT6 enpl oyee concerns were
evaluated and reported, consult the Tennessee Valley Authority Enpl oyee
Concerns Task Group ProgramManual. The Manual spells out the program s
obj ectives, scope, organization, and responsibilities. It also specifies
the procedures that were followed inthe investigation, reporting, and
closeout of the issues raised by enployee concerns.
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ECSP GLOSSARY OF REPORT TERMS*

classification of evaluated issues the evaluation of an issue |eads to one of
the follow ng deternmninations:

Cass A |Issue cannot be verified as factual

Class B:  Issue isfactually accurate, but what is described isnot a
problem (i.e.. not a condition requiring corrective action)

Class C Issue isfactual and identifies a problem but corrective action
for the problemwas initiated before the evaluation of the issue
was undert aken

Cass D Issue isfactual and presents a problemfor which corrective
action has been, or isbeing, taken as a result of an eval uation

Cass EE A problem requiring corrective action, which was not identified
by an enpl oyee concern, but was reveal ed during the |CTG
eval uation of an issue raised by an enpl oyee concern.

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

concern (see "enpl oye* 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 perfornmance, behavior, or
quality which OWP inposes on itself (see also "requirenent).

elenent or element report an optional |evel of ECSP report, bel ow the
subcategory level, that deals with one or nore issues.

enploy  concern a formal, witten description of a circunmstance or
circunstances that an enployee thinks unsafe, unjust, inefficient or

i nappropriate; usually docunented on al-formor a fora equivalent to the
1-form
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eval uator(s) the individual (s) assigned the responsibility to assess a specific
groupi ng of enpl oyee concerns.

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

issue apotential problem as interpreted by the ECTG during the eval uation
process, raised i none or nore concerns

[-form (see "enpl oyee concern*)

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

root cause the underlying reason for a problem
*Terms essential to the programbut which require detailed definition have been

defined i nthe ECTG Procedure Manual (e.g., generic, specific, nuclear
safety-related, unreviewed safety-significant question).
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Aer onyms

Administrative Instruction

American Institute of Steel Construction
As Low As Reasonably Achievabl e

Anerican Nucl ear Society

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

Browns Ferry Nucl ear Plant

Bel | ef onte Nucl ear Plant

Condition Adverse to Quality

Corrective Action Report

Corrective Action Tracki ng Document
Corporate Comitmant Tricking System
Category Evaluation Goup ead

Code of Federal Regulations

Concerned | ndi vi dual

Certified Material Test Report
Certificate of Conformance/Compliance

Desi gn Change Request

Di vision of Nuclear Construction (see also W CONM
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Division of Nuclear Enineering
Division of Nuclear Quality Assurance
Di vi si on of Nuclear Training

Department of Eergy

Division Personnel Officer

Discrepancy Report or Deviation Report
Engineering Change notice

Employee Concerns Progra

Employee Concerns Progra-Site Representative
Employee Concerns Special Program
EmployeeConcerns Task Group

Equal Employment Opportunity Commission
Environmental Qualification

Emergency Medical Response Teen
Egineering Design

Employee Response Team or Elbrsene Response Tea
Field Change Request

Final Safety Analysis Report

Fiscal Year

General npl oyee Training

Hazard Control Instruction

Heating. lentilating. Air Conditioning
Installatieo Instruction

Institute of Nuclear Powr Operations

I nspection rejection Notice
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Quiality Control Procedure

Quality Technology Company

Reduction in Force

Radi ogr aphi ¢ Testing

Sequoyah Nuclear Plant

Surveillance Instruction

Standard Operating Procedure

Senior RevievPanel

Stone and Webster Engineering Corporation
Technical Assistance Staff

Trades and Labor

Tennessee Valley Authority

Tennessee Valley Trades and Labor Council
Ultrasonic Testing

Visual Testing

Watts Bar Employee Concern Special Program
Watts Bar Nuclear Plant

Work Request or Work uoles

Vorkplans
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1. | NTRCDUCTI ON

Thi's subcateqory report summarizes and eval uates the results of the ECSP
el ement eval uations prepared under Engineering Subcitegory 20800, Human
Factors.

The eval uations are summarized i nthe balance of this report as follous:

o  Section 2 -- discusses, by elenent, the issues stated or inplied in
the enpl oree concerns and addresses determination of generic
applicability

o  Section 3-- outlines the process followed for the elenent and
subcat egory eval uations

o  Section 4 -- discusses, by elenent, the findings and identifies the
negative findings that nust be resol ved

o0 Section 5--highlights the corrective actions required for
resol ution of the negative findings cited i nSection 4 and relates
themto element and to plant site

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

o Attachment A-- lists, by element, each enployee concern eval uated
i nthe subcategory. The concern nunber i sgiven, along with
notation of any other element or category with which the concern is
shared: the plant sites to which it could be applicable are noted;
the concern is quoted as received by TVA, and is characterized as
safety related, not safety related, or safety significant.

0 Attachment 8-- contains asumary of the elenent-|evel
eval uations. Each issue i slisted, by element number and plant,
opposite its corresponding firJings and corrective actions. The
reader may trace a concern fromAftachment Ato an issue I n
Attachment Bby using the el ement number and applicable plant. The
reader may relate acorrective action description i nAttachment Bto
causes and significance i nTable 3 by using the CATO number which
appears i nAttachment Bi nparent-)eses at the end of the corrective
action description.

o Attachment C-- lists the references cited i nthe text

262904R30  (10/13187)
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The enpl oyee concerns provide the basis for the element evaluations and are
listed by element number inAttachment A. The plant |ocation w.ere the
concern was originally identified and the. concern applicability are also

i dentified.

2.  GENERI C APPLI CABI LI TY/ | SSUES

The applicability of the enployee concerns inthis subcategory to each of
TVA's four nuclear power plant sites and the full text of those concerns are.
given i nAttachment A

2.1 Applicability of Emoloyee Concerns to TVA Nuclear Plants

The fol | owi na enpl oyee concerns related to the overal | adequacy of TVA's hunen
factors engineering (element 208.1) and are generic to all four TVA nuclear
olant !ites:

o] CE- Q-3
o] W - 85-100- 007
o] XX-85-122-020 through -022

Enpl oyee Concern |N-85-102-001 addresses unanswered concerns and unfinished
modifications for the control room at Watts Bar Nuclear Plant (WBN). Generic
aspects of this site-specific concern are addressed as outlined below:

o] "Control roomnodifications have not been made.” The generic
aspects of this part of the concern are addressed i nconnection with
elenent 208.1, issue 3 inSection 2.2 below, concerning
implementation of modifications.

o] "There are 1,600 outstanding unanswered concerns." The generic
aspects of this part of the concern are addressed i nconnection wth
elenent 208.1, issue 2 inSection 2.2 bel ow, concerning
inpl enentation of the detailed control roomdesign review

o] "Ref erence Appendix Dto the Safety Eval uation Report. Individual
considers this amterial false statement." The material false
statenent to which the concerned individual refers cannot be
ascertained fromthe quotation itself. However, the evaluators
believe that the enployee concern nust be related to a series of
submittals made by TVA to the NRC between November 1983 and
Oct ober 1984 which inaccurately reported the status of BN unit 1

26M-R31  (10/13/87)
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control roo™ design modifications called for in Appendix 0 to the
Watts Bar SER (NUREG-0847; Ref. 9). The reason for this conclusion
is that on August 29, 1985, NRC Region Il issued a Notice of
Violation and Proposed Imposition of Civil Penalty to TVA for a
material false statement contained in a series of status reportp
sLbmitted by TVA to the NRC between November 1983 and October 1984
(Ref. 30). These status reports purported to indicate the
completion of corrective-actions related to Watts Bar unit | control
room design modifications called for by Appendix D to the SEA.

Employee Concern BLN-ONP-EC0110 is specific to the Bellefonte Nuclear Plant
(BLN).  The concern states:

"Cl worried that humanw-eng Pneering concerns (HEC's) might not be properly.
reviewed due to delayed start-up and reduction of manpower at BLN.

The wording of this concern is specific to Bellefonte Nuclear Plant (BLN).
Moreover, the fact that the concern originated in the Office of Nuclear Power
(ORP) suggests that the concerned individual was cognizant of the status of
the detailed control room design review (OCROR) programs at other sites. In
any event, while there have been personnel reallocations and startup delays at
other sites, they have not been as drastic as at 8LN. The BLN DCRDR program
was temporarily, but indefinitely, suspended. Although there were temporary
suspensions of the DCRDRs at Sequoyah Nuclear Plant (SON) and WBN, they were
relatively short-lived and not indefinite.

The one employee concern related to element 208.2, IN1-85-102-002, is specific
to WBN. This is apparent from the wording of the concern (see Attachment A).

2.2 ldentification of Issues

The employee concerns listed in Attachment A for each element and plant have
been examined, and the potential problems raised by the eight c€ncerns have
been identified as 11 separate issues. <?ecause each separate issue may be
applicable to more than one plant, 25 Issues were evaluated in five elment
evaluations. Many of these Issues were discussed In more detail during an NRC
interview of one of the concerned indiviluals conducted on February 26, 186.
This interview did not alter the more broadly stated concerns or the issues
derived from them. As such, the issues are integrated with the concerns and
resolved accordingly in the element evaluations of this subcategory.

The 11 Issues evaluated under this subcategory, grouped by element, are
outlined below. The applicable plants are noted in parentheses following the

ISSuUes.

262¢-R30 (10/13/87)
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Human Factors Review Program NUREG-0700 - Element 208.1

Control room design review program plan is inadequate to find and
resolve all problems affecting safe shutdown (all plants).

Human factors review has not been implemented for control panels or
stations (all plants).

Human factors engineering has not been Implemented for control
plants or stations (all plants).

Atotal of 1,600 outstanding human engineering concerns have not
been resolved (WMB).

There are too many poor engineering practices in the human factors
area (all plants).

Compliance with NUREG-0700 is questioned (all plants).

There is a possible material false statement related to Appendix D
to the Safety Evaluation Report (MBN).

Human engineering concerns (HECs) might not be properly reviewed
because of delayed startup and reduction of manpower at BK (BLR),

Element 208.1 had valid issues that required corrective action involving
possible documentation and hardware changes.

2.2.2

o

290-R30

Control Room Design Review by NRC - Element 208.2

The NRC review of the Watts Bar control room, as reported i nits
Safety Evaluation Report (SER), Chapter 18 and A'pendix 0, June
1982, "was inadequate. That inadequacy is attested to by the fact
that over 1,700 human engineering concerns have been identified
during the first two phases of the TVA Detailed Control Room Design
Review (OCROR) completed on February 1, 1985: (a) review of
operating experience, including a personnel survey, and (b) an
onsite control room survey (WBN).

Had the NRC conducted a thorough review of the Watts Bar design
(which could have identified similar concerns), it woul d have been
placed in an embarrassing situation having previousI?]/ authorized
operating licenses to Sequoyah units 1 and 2 éwhich ave basically
identical control rooms) in September 1980 and September 1981,
respectively (VEN).

(10/13187)
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The NRC will not, as of early 1985, reevaluate its original blatts
Bar control room review and revise its SER in which it approved the
control room design fully aware of TVA's subsequent findings (i)

3. EVALUATION PROCESS

This subcategory report is based on the information contained in the

applicable element evaluations prepared to address the specific employoe
concerns related to the issues defined in Section 2. The element evaluation

process consisted of the following steps:

a.

Defined issues for each element from the employee concerns. (See
Section 2.2.)

Evaluated each employee concern to determine whether it was specific
to a particular TVA nuclear plant or generic to two or more plants.
(See Section 2.1.)

Reviewed current regulatory requirements and TVA criteria documents
related to the issues to develop an understanding of the design and
licensing bases for human factors engineering and detailed control
room design reviews.

Reviewed applicable FSAR sections (all plants), WBN Safety
Evaluation Report (SER), and NRC Safety Evaluation of the SON DCRDR
to understand scope and basis of NRC review, to determine regulatory
compliance, and to identify any open issues or TVA commitments
related to human factors engineering. The review of the Sequoyah
Nuclear Plant (SQN) Safety Evaluation took place after issuance of
the element evaluation.

Reviewed baseline documents related to human factors engineering and

revier

0 Regulatory requirements: TMI Action Plan (NUREGO6  and
NUREG-0737), and Generic Letter 82-33 (NURES-0737 Supplement 1)

0 Guidelines: NURE -0700, NRE6-0801 (draft), MNURE-000
Section 18

0 EPRI and INPO documents on human factors engineering

Determined each ruclear power plant’'s human factors engineering
activities and status of those activities.

(10/13/87)



conents re%arding the plan. Cmpared revision 2 with revison 0 to
determine whether NRC's cments were considered  n making the
revision. Also reviewed site-specific_program plans for Secaah
(Standard Practice SA-179) and Watts Bar %Standard Practice

WB 6.3.14). Consdered significance or shortcouings in either the
program or program status.

Reviewed transcripts of mRC investigative interviews to gan
additional nformation regarding thé concerns.

Examined TVA procedures and design quids concerning control roo
design changes.

Reviewed Detailed Control Roe Design Review (CRR) Actin Plans,
preliminary Action Plans, Action Plan Supplements, and Sumary

Reports, as available, for eac plat. The review of the Seemay
OCROR Sumary Report toak place after issuance of the eleet
evaluation.

Reviewed any other documents applicable to the issues a determined
to be needed for the evaluation such as correspondence, etc.

Reviewed NSRS Investigative Reports 1-85-241t-S,  185-471 , and
1-85-439-etN.

For the Brons Ferry Nclear Plant (SIF) element evaluattmn 20L
on!)y cmpared BFI's schedule for human eng  ering discrepancy

(HEO corrective action implentation to guidelines and to
Nebraska Public Pwer District's schedule for 0 corrective action
ilemlentation at Cooper Nclar Station and reviewed NRCs
acceptance of Cooper's tlementaten schedule, in order to assess
whether TVA's  plementation o human engineering is timely.

Using the results frgo steps a through a above evaluated the Issues
for each elment and documented the findings in elment evaluatons.

The subcategory evaluation process consisted o the follwing addittial steps:

0.

2M10431

Tabulated the eemlee cocerns, the plants at which each concern
was originally Identified, and the applicability to other TVA plants
(see Attachment A).

Tabulated Issues, findings, and corrective actions fro the elment
evaluations in aplant-by-plant arrangemnt (see Attachment ).

(10/13/87)
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q. Prepared Tables 1, 2, and3 to permit comparison and identification
of comon and uni que issues, findings, and corrective actions swing
the four plants.

r. Classified the findings and corrective actions from the elemnt
evaluations using the ECSP definitions.

s. On the basis of ECSP guidelines, analyzed tthe collective _
significance and and most pertinent causes of the findings froi the

element evaluations.

t. Evaluated defined corrective actions to determine if addittional
actions are required as a result of causes found i step e

u.  Provided additional judgment and information that was not apparent
at the elemnt level.

4. FINDINGS

The findings from each of the five elent evaluations for this subcategory
are contained in Attachment B. The findings are listed by eleent ntmer and
by plant. The following subsections are a discussion of thse findings.

4.1 General Background to Human Factors

Before the TM!-2 accident in March 1979, there was no systematic, eunifo
treatment of the human factors engineering aspects of control roo design isn
the nuclear pomer industry. Regulatory and industry attention then began to
focus on human factors engineering, and the application of hMos engineering
concepts to nuclear power plant control room designs evolved from 1979 to

1982.

In November 1980, NRC published MRES-0737 (Ref. 6). which presented those
items from the TMI Action Plan of NVMKRE6-0600 (Ref. 3) that mC had approved
for impleentation as of that date. mmM-0737 states that:

** . all licensees and applicants for operating licenses will be
required to conduct a detailed control row design review (CRt) to
identify and correct design deficiencies. . . . Therefore, the Office of
Nuclear Reactor Regulation (RR) requires that these applicants for
operating licenses who will be unable to coplete the detailed
control-room design review prior to issuance of a license mate
preliminary assessments of their control rooes to Identify uelam
humwan factors and instrumentation probleo and establish a sc le

2632"4w  100/13/7)
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aproved by NRC for correcting deficiencies. (Emphass added.  These
applicants will be retufred to complete the ore detailed control roe
reviews on the sane schedule as licensees with operating plants
(Sectia 1.D.1).

The objective of the detailed control roo design review s to "Oiprevthe
ability @ nuclear power plant catrol roa erators to preent accidents or
cope with accidents if they occur by improving the infoation provided to
them" (tem 1.0.1 ofd MRE-0660).

NRC published NUREBQ0700 (Ref. 4) in Septber 191. This document presents
detailed guidelines that RC expects applicants and licensees to use whew
performing their detailed control roe design reviews. Although RE-6.070 is
not arequirement, NRC expects applicants to clearly document the apprach to
reviews and to justify any deviations. NRC published draft NURE-8M1

(Ref. 8) in October 15%31. This URE presents the criteria NRC would use when
evaluatine an applicat's detailed centr)o roe design review. In Septeer
1984, these evaluation criteria were Incrporated into the NR's Standard
Review Plan (SRP; Ref. 7) as Appendix Ato S IP 1

In Deceber 1982, NRC issued Generic Letter 82-33 (Ref. 2) fowarding
Suolament | to MaRE-0737 (Ref. 5), which provided further clarification ao

TNl Action Plan reuirements for the rwired detailed control roe design
reviews (OKCRs).

A concerned individual (Cl) expressed cancer nearly idetical to EC
WI-85-100-007 in a letter to the RC (Ref. 31). Areview athe Cinterview
transcript (Ref. 33) reveals that the detailed cntrol rea design reviews
were nat in progress at the tnthe Cl rssed the cncer. Heer, at
the tie of the interview, the Cl was awre that 51E.-O7 revie wre to
regress at some of the plants. It is also clear fro the transcript that the
Cl intended that the concerns include the huan factors engineerptg  all
local control panels/stations as well as the msn ctroe re.

The RC reoires a review of the cotrol roe only which MAEBD7 defines
as both the main control roe and rete shutd failities. Therefore, this
evaluation has been liited to an exaination the TM review o the main

and ‘xiliary control ros, including afew raste ards which coata
switches re = red to transfer control fro the min control room (MCR) t the
auxiliary control roel (ACR).

4.2 Ellmat 208.t. Non Factor Rvitew Proanr  Per N3M1.073

42.1 Adeacy of the (~C Progra Plan (All Plants)

lolee Concern O-OS-3 Questioned the ademwcy d the Detailed Control Roi
Design Review Proora Plan to identify and resolve all ha engineerin

cerns that could significantly affect the safe shutdow of TAs naclear
Olints.

243 30 (10/13/87)
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| nter eation of Emloyee Concern.  The term "lhuane irtnr coneC IS

eirned by Vnitorefer toan t identified by aOCR team m r as a
otential human engineering _screPancy (N0e) (Ref. 85~ This termtinlgy is
n usedn the regulatory criteria _docuents published by the IRC and
therefore, appears to be unique to TVA's hI m factors review progrm. Use of
this language by the concerned individual implies familiarity with WAss
prowor.*

It is conceded at the outset that no single progr could identify * 1l ay
enoineering concems that could significantly affect safe  tdmn. thW
methods, such as plant-specific p ilistic risk assessmt and brosbased
systems nteractions studies would, perhps be better stuted to this gosl.

The OCTDR program, as it has been conceived in the regulatory schme does not
set so broad a(];oal for itself. Supplmnt | to 2E1-0737. Section 5. .
Detailed Control Rem Design Rlleviw-Re irm ts, states, It part:

*The objective of the control rom design reviw is to ' the
ability of nuclear power plant contpb~ roo operators to pre
accidents or cope with accidents if they occur b ..e U the
information provided to thwo (from UWE-O O, k. P.0 . Asa
eClment to faro»ni ts of plant operating staff capabilities st
response to transits other absmal conditions that will restt
from mplementation of the SOS and f r mupgraded e faamc
procedures, this design review will identify ny mdflcattio “sont
roon configurations that would contri ~ t0 asigificant r ction of
risk and enhanceent in the safety eV ratlan. [Ehasis a"ded

Thus, the puraose of the CRQogram. n thiscontet, | not to dletify
all HECs which could affect safe shutdow, but rather to mprove the
operators' ablity to prevent or cope with accidents (In cormetios with
other improvments), to contribute to risk reducteo, and to nhnce safety.

With this in sind, the evaluators have focused on TVA's - for
|dent|fy|n_? and resolving hum englneering concern to « -i  Twhetr the
program, if Ipleanted as described In the progra plan, would be xpected to

achleve a reasonable level of improvmnt/a bamcl nt in plat safety.

If the concerned individual intended to raise broader issues related to saf
shutdom of TVA's nuclear plants (e.g., system interactiot),.a e employee
concern would have to be generated, since such Issues we net taken to be
within the scope of this elemnt.

SVarious TVA decuants use the acronym "WCt _ and *(CIO sor meat
interchangeably to refer to this program. This sucatery rort ses
*DCM* throughout for consistency.

atl30  (f10/13)
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fferng Professonal ts. On Agst 2, 1985 a TVA nuclear oingl r
wewas am e f te Cm tea forwarded a morapa to the der
Engineerng ranch Files (Ref. 45). Te first paragrph of this ae stats:

*The purpose of thisuanmradmis to prmit slenot of admmc t Wit
unresolved cments. It was written to docet gy professuima judi t
that the subject owruism [SEP O1 Is'! M toi

nderscortng has been added to hlghhght the identical Wrdmghto the |
concern is question. (It should be noted that the author of this nmae is et
;?e_msud to be th cohnerned individual t raised E oB Canceradls.

his employee concerM  was recorded on Jk&ly 25 19S, newaly ayew _ r the
subject men. The am _itself is addrss to the tcletr bea/ riqgtWanch
File, ws placed on ARS, with copies to a anuer of other S.

Befo receipt of EC O  S-3, the subject ao doubtless had widepe d
publication within TWA)

to ahddition to the above general ccern, the eninlr raised six othr isss
in the me

The TVA chief electrical engineer responded to these decaMted concerns is a
mmerand dated Septet 13, IMS (Ref. 47), hich adiressed theg ral
concern ad the six specific issues.  ne of the specific | sss reltd
directly totheowlo e Came regardide rviw of owms factors t local
control’ statios ad s disssd heres. Te other five specific ises
raised in the nuclear enmneer's e ae regarded as differing prefeseel
Judments that arenoet specifically related tothe  loyecncer a that
are adegqaely dcennte istnetheTWA us (ms. 45'ad 47), toh outer
engineer's m of Agust 2, 15, and the chief electrical gineers am of

The ulear engineers general concere Is that TVA's progra ple is
Iade?uate to idetify ~dresolv all | e caemNs that cel

signiticantly affect safe shrtd of TW's Mcler plams. Thisf of CO e,
is worded identically to the W-dep ~ cocen irts ® T* chief
electrical engineer’s response is basically that T .. 1 0f U- (the
precursor to M EAU0T3) reuiresthat the M preyr Mt th
omerator's ability to prevent or coe with accidents;, - tht the r-U S

ilass soe and sthodelogy Wre carefully constructed tore  dto e
reolatory mandate. These points have bhm cowed In the aove sactit an
Intepretatien of 1eloyee Coacern.

Th relevat, specific ssue raised tl the nuclear iner's IS tit ttg

ovrall scoe of ther jw s _t onsive to theAC's latilt tht plu
features necessary to ac#neve safe sh?ﬁ%te urinaa - to théo-ln

(10/131M)
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control ron should be free of significat human egineering cncerns.” The
chief electrical engineer's respnse disputes this characterizaton of the

C's ntent. The respose notes that, stnce prevention o and coping with
accidents is the C'sstated gel of th 0CR 9,tt mst only be safe shutdm
frye edent conditins that Is to be casidered.

eC idelines on Scoe of Review. ease either interrtiation of the
WC's It nt could be dWSput, t Is usful to review thesNC' actual
statemnts concerning the scee of review. Supplent | to MRfLOZ7,
Section 5. and URS-0737, Itet 1.0.1 (ets. and 6) call for a dtaled

design review of the control roo  hoever, neither docuent defines the term
"centrol rece.

t~6-0700 (Ref. 4) states that "the sCe dhthal ~ro desig review
described by these guidelines cvers the engineering review of coleted
control room*. . .

The footnote states: **Catrol raoe as used i* these guidelines ncludes
remot shutdn failities * see Genral Design Criterian 19.

This citatie refersto 10 C Appendix A, General esign Criterta,
Criterion 1 Catrol Ro (Ref. '), wich states:

*Acantrol re0  shall be proded froe Otc actlis can be take to
perate the nuclear poer ait safely Vder norllconditios and to
aistatin It in asafe cndititon uder accidet cenditions, includin
loss-rf-coolat accidents.

~Eoeoment at appropriate locattens oetside the catrol rooe shall be
prvided (1) with adesign ce‘pablllty for pret ht shutdw o the
reactor, including mecessary Istr al catrols to laan the
unit in a safe conditon during ht shutdn, lad (2) with a peteUal
ceability for subsount cold shst4eE d the reactor throwg the uset
suitable precedures.

This criteria is, by definiti., r aladh t cnclusive with relsct to
the C*s ntent regarding the s r n factors englneerlg review of
the *cntrol rom."

Standard eview Plan (SP) 8LI, Me Factors Inineerine - Cntroel ote
(Wef. 72, Pvrides the most elicit stutmt f the MC'sesectattO the
sce of review. Section | f the SP states:

"uclear poer plants are provided wth acontrol roo fri ich actions
can he t~  to aerate tie VIit safely under mew  cnditit s ag’ to
saeltain it i asafte Ce ition uner &t  nt ceditios. Is Mdtt,
emiment outsite the cntrol re is provide with atwigs casdllty
for pir t htA shutdon of the racter, Includtng ne ssary
tnstreaetatin a cntrols to eaintan the "it Is a safe _tondtleo
during hot shuttef, and with aptential cpability for luOnat Col

sehent .o

216930 (10/11t1)
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BO8EO! fhe s 1ANQ; ¢ Got ur e SNPREDIENNES, 2SSy e pthattatienk oy aces
with bt RURRE akacdiemM BiginB&ing a5t 88 andidiibiedivesS of Ghe

review re to comfim thalt;

"1. Operator tasks necessary for emrgency operation have been

identified ad defined, and r appropriat to the fictions they
are desiged to fulfill;

"2. the infomation, displays, controls and other interfaceseaecessary
for operators to successfully carry out the tasks requiredto
aimplent all e-rngcy procédures have heen identified and are
provided in the cont ~ roormmi te sutdowu aeres; and

"3. the infomation, displays, centrols nd other i rfacesa the
control r  and other plant areas required for rmete nstoatd
designednd providst,i _a miner consistent with  od hman factors
egineering practice. This is, the layout and re0 M
control station are located, panel layout ndividual cntrol nd
display ceopnents, and the integration of controls, displays nd
other interfaces most be prowvided such that the personnel
responsible for operating the plant from the control room and reste
shutdo are can perfeo their tsks in as rror-fre nd timely a
moaner a possible.

*Ah  factors engineerng edt  tia of designs, at operating
reactors, of the remote shtdo cap0|lty0850wde to nee _

10 CR Part ps@ix , OC-19, ad 1 Part 50. Aidis Ris net
scificlly rewrge Homver, th staff eemlil that the scope of
the 0CAR include a hban factors ng er  evalgutieon of the rtst
shetdom capeblity.

Thus, hille the MC epects the scom of rvi of the 0C1 to uCpeMS the

intened specifically, the chi €electrical -n  in-rscontattio that the
Or  shoult focus oraccidents has sm val ft) hoeveir, the proegr steeld
not ecue coasideration of eprutiles it umrg y situatiSons.
Rewdless, to agreat exteot, TWAO  n@Y, . does provide the fore for
identifying hma fctors _-Ne cleris ISl frem NOEMI or nosn
oertineg conditions (see eril an PrograSpci cs" elo).

seaw (10/217)
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Scope of Review in Generic Program Plan. The scope of review expressed
in TVA's generic program plan (Ref. 18), Section 1.3, Is as follows:

"Thisprogram plan addresses only the man-machine interfaces of the main
control room (MCR) and those portions of the auxiliary control system
located in the auxiliary control roan (ACR) and the transfer devices.

Therefore, ,rTé&alhzs made a limited commitment to review hman
factors outside the control room This approach meets the specific
requirements for the OCROR under NMREG-0737 and Supplement 1, although it does
not extend to the local panel level.

~ Scoe of Review in Site-Specific Praram Plans. The Sequoyah
site-specific program plan WA-47 (Re. 21 contains a scope statement

identical to that in the generic program plan.

The Watts Bar site has commtted to expand its human factors review effort to
include selected local panels; houever, TVA characterized this-additional
scope as not mandated by the NRC.

*Beyond and separate from the requirements of the program plan, Watts Bar
is sceing a human factors review of selected local boards. These may
include local boards where operator manipulation is reauired to safely
shut down the plant under conditions of main control r omabandomient or
other panels important to safety, reliability, or performance. Because
this is beyond and separate from the requirements of MSRE 0737, any
modifications resulting from this review will not be addressed in the
sumary report submitted to NRC." (Ref. 21, p. 1))

Other Consideration of Local Panels. For design ca , TVA is
comitted to conduct a huan actors engnering revie or any change that
affects the oeration or enviroment of the main control roem (NCt), auxiliary
control rowo (ACR), or local control stations. (Ref. 11, p. 1). Therefore,
while TVA has not included reviews of local control panels in the generic
OCROR program, numan factors will be considered in implementing design changes
affecting local control stations. In addition, an examination of the Sequah
OCROR Sumary Report (Ref. 35) reveals that, despite the limited scope
statement in the program plan, TVA did identify NEOs related to local control
stations and control room abandonment.*

* Examles: HEOs 0021, 4068, 0260, 1095

Zug-"0 (10/13187)



TVA EMPLOYEE CONCERNS REPORT NM48ER: 20800
SSPECIAL PROGRAM REVISON MBER: 3

Page 16 of 58

Furthernore, to the extent that the concern for human factors engineering of
local control panels may be related to perceived inaccessibility,

Subcategory OP30500, Accessibility (Ref. 60), is dispositive. The Summary of
Findings states, in part:

"The concerns related to inaccessibility of emergency equipment were not
validated since evidence was shown that access is possible. This
evidence was demonstrated in several ways includinS wakdowns of plant
local control stations, interviews with Operations section personnel, and
reviews of previous efforts in emergen(y equipment access determination.

These previous efforts had consisted of WN and SQN Operations sections
performance of the Emergency Operating Procedures Verification and,
Validation plant walk-throughs. The validation program had considered
local actions specified in plant emergency procedures. Objectives ofehe
program includee verification that emergency equipment is available and
accessible for use by Operations. The validation program was a result of
the Procedures Generation Package submittal to NRC in 1982 which
responded to NURES-0737 Supplement | concerning upgrading of emergency
procedures at nuclear power plants. The walk-throughs were successful in
determining the required accessibility for equipment necessary to
implement emergency procedures at WBN and SQN."

TVA Generic Prooram Plan Development. In April 1983, TVA issued Specia
Engineering Procedure SEP Z-11, Rev. , *-Cont61l Room Design Reviews for All
TVA Nuclear Plants,” to meet the requirement in Supplement 1 to NUREG-0737 for
a OCROR program plan. SEP 82-11 covers detailed design reviews of both the
main and auxili;ry control rooms. NRC requires that the Program Plan be
submitted 2 monwhs before the OCROR begins (Ref. 5). TVA submitted its
generic OCROR Program Plan (which is identical to SEP 82-17, Rev. 0) to the
NRC on-June 9, 1983 (Ref. 25).

The NRC returned its comments on the Program Plan to TVA on December 23 1983
and requested a meeting with TVA to discuss the review program (Ref. 26), NRC
was concerned that the task analysis portion of the program plan would not
satisfy requirements presented in Supplement | to NUREG-0737. Thus, TVA met
with the NRC staff on June 14, 1984; TVA had previously informally provided
its response to the NRC comments contained in the NRC's December 23, 1983
letter. At the meeting, the NRC staff requested a presentation of TVA's
approach to performing the DCROR task analysis. TVA described its basic
approach. These responses to the NRC are included with the TVA summary of the
meeting (Ref. 42). TVA drew the following conclusion from this meeting: "The
TVA CROR program plan appears completely adequate to perform its intended
function. Additional verbage (sic] may be required to better define the TVA
task analysis approach” (Ref. 42).

2629D-R31  (10/13/87)
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In June 1985, the Office of Engineering issued the new Engineering Program
Directives (CEPs) which replace the old Engineering Procedures Manual (EN
DES-EPs) including SEP 82-17. The latest revision to the DCRDR program plan
(nowcalled COE-SEP 82-17) was issued on August 20, 1985 (Ref. 18), at which
time NRC conments and the |essons |earned fromhaving initiated the program
wer e incorporated.

The fol I owi ng paragraphs discuss how TVA's program attenpts to identify and
resol ve human engi neering concerns (HECs) with particular emphasis on those
met hods which relate to HECs that could significantly affect safe shutdown.

Generic Program Plan Specifics. The DCRDR as described in the TVA program
plan consists of the follow ng eight main tasks:

0 Perform an operating experience review
o] Survey the MCR and the ACR
0 Perform task analysis

o] Assess human engineering concerns (HECs) for possible redesignation
as human engineering di screpancies (HEDs)

o] Assess HEDs for priority

o] Devel op reconmmendations for corrective action

0 Prepare an action plan

0 Prepare the Summary Report for submittal to NRC

The net hodol ogy of the pfogramplan is discussed below; where pertinent, the
above tasks are defined. Enphasis is givento tasks which attenpt to identify
and resol ve human engineering concerns that could significantly affect sWe
shut down.

Initially, a DCRDR schedJle is outlined. TVA's DCRDR program plan does not
devel op "a detailed schedule for each of the reviewtasks, and for the
subsequent assessnent and inplenentati on phase tasks" as discussed in

NUREG 0700. Rather, a tentative DCRDR schedule for all TVA nuclear plants was
-submitted to NRC in a neeting held on December 4, 1984 (Ref. 28).

26290-R30  (10/13/87)
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HEC Identification. The DCRDR team identifies human engineering concerns
(HECs) based on the operating experience review (including operator
questionnaires and interviews), control roomsurveys by teamnenbers, and task
analysis (an assessment of the control room design with respect to performance
of emergency operating procedures).

o

Operating Experience Review - DCRDR team members reviewed the
plant's documents related to operating experience, including:

- Industrywide sorts of Licensee Event Reports (LERs), INPO
Significant Event Reports, and INPO Operations and Maintenance
Rem nders

- Scram and trip reports (plant specific)

- Li censee Event Reports (LERs) (plant specific)

- Operator questionnaires and interviews

- Earlier, preliminary DCROR reports for the specific TVA plant
- DCROR reports of other TVA nuclear power plants

- Qher utilities'" DCRDR reports

The operating experience review attempts to elicit pertinent HECs
related to safe shutdown by identifying actual events in which human
factors affected the initiation or outcome of the event. The
reviews of LERs and other actual operating events also garner data
tending to yie'd HECs arising from normal” or abnormal operating
conditions, not just during emergencies. As described further in
Section 4.2.2, operators knowledge of human factors concerns which
could affect safe shutdown was elicited by questionnaires and
interviews.  Perhaps more so than the methods for identifying. HECs,
this process is designed to provide a forum for eliciting HECs
related to nonemergency conditions, as well as those related to
emergencies.

Main and Auxiliary Control Roanom Surveys - Using checklists derived
from WJRtb-U/UU, the UIRUR team members surveyed the main control

room (MCR) and auxiliary control room (ACR) to identify HECs related
to the following:

- Control room workspace

Li ghting

26290-R31  (10/13/87)
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HVAC

Sound and noise

Communi cat i ons

Alarm systems

Controls

Visual displays

Label s-and |ocation aids
Computers

Control -display integration
Panel |ayout

These surveys are designed principally to identify "ergonomc"
concerns, i.e., physical or psychol ogical inpediments to the
operator's performance. By inproving operator confort and reducing
distractions, modifications derived fromthese surveys intangibly
inmprove or enhance plant safety. O the listed surveys, the alarm
systems and the control-display integration surveys might be
expected to yield concerns with the nost tangible connection to safe
shutdown of the plant. Al of the listed surveys tend to elicit

HECs related to nonenergency, as well as emergency, operating

condi tions.

Integrated Task Analysis - Two task anal yses were conducted. The
first of these, the Integrated Task Analysis, was ajoint effort
bet ween the DCRDR team and a procedures team involved with

devel opi ng plant-specific energency instructions [called variously
Energency Qperating Procedures (EOPs) or Emergency Operating
Instructions (EQs), depending on the site]. This phase of the
program involved an analysis of operator tasks and systemfunctions
to support energency operations; verification of task performnce
capabilities, focusing both on procedures and informtion needs as
wel | as on availability and adequacy of information and equipment;
ind validation of control roomfunctions. The process involved
conmpl etion of worksheets which detailed the activities of the
operator inperforning each task; a "walk-through" and

"tal k-through" of each EOP/EQ inthe actual control room and
plant-specific sinulator by |icensed operators under the observation
of the integrated task analysis team and performance of real-tine
simulation for highly time-dependent emergency scenarios.

(10/ 13/ 87)
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The Integrated Task Analysis attenpts to elicit HECs by observing
both operator conduct and control roomavailability and response
under simulated emergency conditions. This process would be
expected to identify HECs significantly affecting safe shutdown.

0 Supplemental Task Analysis - Because plant-specific EOPS/EQ s
typically are developed with knowledge of, and reliance upon,
existing control room instrubentation, the Integrated Task Analysis
i snot satisfactory for Identifying the action and Information
requirements for emergency operations in the abstract. Therefore,
Supplemental Task Analysis and verification were conducted based omne
generic Emergency Response Guidelines (ERGs) developed by the
nuclear steam supply system designers. This process extracted
generic operator and information requirements from the ERGs,
converted them to plant-specific requirements, and then compared the
requirements to existing control room inventories to verify
instrumentation and control equi pnment availability and suitability.

As with the Integrated Task Analysis, the Supplemental Taitk Analysis
attempts to identify HECs that could significantly affect safe
shutdown by comparing system functional requirements for emergency
response to existing control room design, but wthout apreconceived
notion of what equipment is in the control room.

HEC Assessment. During the HEC assessment phase, the OCRDR team

evaluates each concern against identified NRC guidelines to determine the2
HEC's validity. Certain HECs may be determined to be invalid or not part of

the OCRDR scope. The remaining HECs are grouped into categories, referred to
by TVA as "human engineering discrepancies" (HEDs).

HED Assessment. "Human engineering discrepancy” (HED) is defined by TVA
as "a characteristic of the existing cotrol rogmthat does not comply with
the human engineering criteria used in the control room survey" (Ref. 18).
NRC s definition i n NUREG 0700 of HED i s"the term . . . used to denote a
deviation from some benchmark such as a preference or need, or an
i nstrunent/equi pment characteristic inplicitly or explicitly required for an
operator task." TVA assigns human ngineering discrepancies to one of four
cate;iries, as follows:

0 Category 1 - HED coul result inerrors which directly challenge or
cause a loss of critical safety function.

0 Cateqgory 2 - HED ould reduce or cause a loss of resources needed to
maintain a critical safety function.

0 Category 3 - HED could adversely affect normal plant operation or
has potential to affect critical safety function resources.

2629D-R30  (10/13/87)
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0 Category 4 - HED has no significant effect on plant operations.

Action Plan. After categorizing the HEDs, the DCRDR teamthen prepares a
proposed HED action plan for submittal to the site director. The action plan
isto include, as amninmum the follow ng:

0 I dentification of each HED
0 Proposed corrective action for each HED
0 Priority assignment for HEDs

This HED action plan is used to develop a DCRDR summary report. This summary
report isrequired to outline all HEDs significant to safety, proposed control
room changes, proposed schedul e for inplementation, and justification for
safety-significant HEDs to be left uncorrected or partially corrected

(Ref. 18).

NRC Review of Generic ProgramPlan. The NRC has reviewed the ProgramPlan as

abasis for conducting the DCRDRs at all TVA nuclear plants and has eval uated
its adequacy for identifying human factors discrepancies and for proposing
modifications to resolve these. The results of the DCRDRs for SQN, BFN, and
WBN are contained i nthe respective Summary Reports. The BLN Summary Report
will be submitted at the conclusion of the DCRDR (see Section 4.2.2),

According to Appendix A of SRP 18.1:

"This summary report should be submitted to the NRC after the DCRDR i s
conpl eted and before the |icensee/applicant begins any major
nmodi fications to the control room .

The followng areas will be reviewed by the NRC staff inits evaluation-
of the DCRDR summary reports:

(1) Adescription of any significant changes that were made from
the programplan report that was previously submtted, and an
expl anation of why these changes were nade.

(2) Adescription of the proposed control roomnodifications with
an explanation of how the HEDs were resolved (chosen for
correction or noncorre:tion).

(3) Asummary justification for HEDs with safety significance to be
left uncorrected or partially corrected.

(4) A proposed schedule for inplementing the nodifications .
The result of the NRC staff evaluation of the licensee' s/applicant's

DCRDR effort will be a safety evaluation report (SER). This NRC staff
SER wi Il be based on the staff evaluation of the submtted program plan

2629D-R30  (10/13/87)
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report, the results of any in-progress site audit, the evaluation of the
subm tted DCRDP sunmary report, and the results of any pre-inplenentation
audit."

Therefore, the NRC's review constitutes final assessment of the adequacy of
the ProgramPlan for finding and resolving safety-significant human

engi neering discrepancies. The NRC published the safety evaluation of the SQN
Sunmary Report on August 27, 1987 (Ref. 39). As of September 20, 1987, no
safety evaluation had been published for the BFN Sunmary Report. Since the
VBN Sunmary Report was issued so recently (Cctober 2, 1987), its safety

eval uation isnot expected to be published for several nonths.

Site-Specific ProQramPlans. For Sequoyah and Watts Bar only, site-specific
program plans were used. The Sequoyah plan, Standard Practice SQA-179, Rev.
1, replaces the generic programplan. The Watts Bar plan, Standard Practice
B 6.3.14, supplenents the generic program plan.

Sequoyah.  The eval uation team has reviewed SP SQA-179, Rev. 1 (Ref. 19),
as abasis for conducting the DCRDR and eval uated its adequacy for identifying
humen factors concerns and human factors discrepancies. and for proposing
nodi fications to resolve these.

The programplan was evaluated for its site adequacy as a plan; inplenentation
of the plan was not addressed. The plant-specific programplan (SP SQA- 179,
Rev. 1) was approved for use on May 21, 1986. For Sequoyah only, SQA-179
supersedes the generic TVA program plan.

This standard practice:

o] States that the program plan addresses the man-machine interface!, of
the MR the ACR and the transfer devices, thus enconpassing the

control room as defined i n NUREG 0700.

o] Establishes the responsibility of all enployees to identify
operational and procedural matters requiring correction. Al though
this does not relieve the DCRDR teamfromits responsibility to
identify HECs, it does inprove the probability of discovery.

0 Provides guidance that isessentially a copy of NUREG 0700
guidelines. As such, the plan enconpasses the basic requirenents
for a conplete and conprehensive review process.

o] Gves alisting of the required documentation which could readily
serve as aroad map for the conduct of a DCRDR and a checklist to
ensure that necessary steps inthe process are conpleted. [t thus
adds further assurance that appropriate action has been taken to
identify HECs and that they have been assessed and resol ved.
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Coordination and integration of related programs (e.g., safety paraneter
display system are tabulated and discussed indetail. The tabulation and

di scussion are sufficient to establish a programof required activities. The
task analysis portion of the DCRDR eval uates the human factors aspects of the

H83EP ol LR TATEAE, 1 EpErer GPNENe ORPORLUTY PLBREYE P3n (BBRbge (RSt has
been devel oped by the EOP team The coordination of Emergency Operating
Procedure (EOP) and OCRDR teams in SQA-179 isclear and provides a viable
delineation of responsibilities. The nethodol ogy described for verification
and validation of procedures using a sinmulator operating under a dynamc
environment. This approach isconsistent with typical methods for assessing
the ability of operators to denonstrate their operating skills and
effectiveness. The list of 35 EOPs has been provided separately to this

evaluation team (Ref. 54). It is the judgment of the evaluation team- that the
list of EOPs meets the intent of NUREG-0737 Supplement 1 for analysis of
emer gency procedures.

The composition of the DCRDR team is in -accordance with NUREG-0801. The team
members, some of whom are nationally recognized in the human factors
engineering field, are not listed for the plant-specific programplan.

However, they are listed, with their backgrounds, inthe status report of
April 25, 1986 (Ref. 49). On the basis of their backgrounds, the team members
are considered appropriate for the designated assignments.

The DCRDR team management and responsibility of the review teamleader isin
accordance with NUREG-0801. In fact, Table 1 of the SQN-specific OCROR
-program plan is essentially a copy of NUREG-0801, Exhibit 2-1.

SQA-179 references the basic standards i ncomon use inindustry and
governnent as well as throughout the nuclear power industry. Appendix A of

SQA-179 is a copy of Section 6.0 of NUREG-0700 and, as such, forms a guideline
for the conduct of the control room survey portions of a DCRDR.

The training and preparation of the DCRDR team are Included i nthe
SQ\-speci fic DCRDA programplan. I naddition to including the guidelines of
NUREG 0700, the DCRDR plan, SQA-179, also considers such itens as:

o Control/display integration

0 Feedback of control activation

o Safe and efficient novenment of personnel during task performance

o Sufficiency of staff for crew workload distribution

0  Sequential grouping of controls and displays
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The checklists and instructions presented i nSQA-179 have their origins in
standard, accepted references inthe field.

Therefore, the evaluation teamconcludes that the SQ\ specific DCROR program
plan, Standard Practice SQA-179, when inplenmented oroperly, will be adequate
to identify and resolve human engineering concerns, thereby enhancing plant
safety.

Watts Bar. On January 13, 1986, TVA issued the WBN Standard Practice
WB 6.3.14 (Ref. 21). The DCRDR program was thereafter under the Watts Bar
Site Director. This procedure covers the details of the DCRDR specific to
Watts Bar, including descriptions of the detailed steps and worksheets to be
used. Some of the sections are only briefly outlined or are inconplete. They
were to be anplified by the DCRDR Project -Managerwith necessary details
before performance of the subject activities. Section 2.0 of the WBN Standard
Practice states, inpart:

"The original CE procedure finterpreted to refer to OE-SEP 82-17] was

used as the generic TVA programplan. . . The programplan i s now

controlled and is-.-ed onsite in accordance with Al-9.8 (sic, it is clear
fromReference 3.2.1 of the Standard Practice that this should refer to

Al-4.8.] The standard practice provides additional adninistrative
details and responsibilities saecific to the Watts Bar DCRDR effort.

Thus, it isclear that the generic program plan, ZOE-SEP 82-17, i s incor porated
by reference into WB 6.3.14. Also referenced i nthis procedure i sthe |icense
condition that the Summary Report was to have been submitted:-to the NRC before
April 1, 1987.

Section 5.1 of the Standard Practice states that "incases of conflict between
the programplan and this standard practice, the standard practice should be

fol lowed. Inportant differences will be addressed i nthe Summary Report when
submtted to the NRC. "

The assessnent nethodol ogy described i nWatts Bar Standard Practice WB 6.3.14
has been reviewed by the Essex Corporation and found to be acceptabl e.
Documentation of this review i sto be placed inthe project files (Ref. 21).

Responsibility for translating the DCRDR team action plan recommendations into

actual control roomnodifications isnot assigned by WB 6.3.14. Chuter 2 of
WB 6.3.14 states:

"Inpl ementation of enhancenents iscontrolled and isinaccordance with
other established-site and TVA instructions. This standard practice may,
however, coordinate, integrate, and track inplementation; it does not
control it."
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It is not clear how the responsibility for implementing recommended
modi fications will be assigned, although WB 6.3.14 inplies that this will be
controlled at the site.

The NRC s review of the WBN DCRDR Summary Report will constitute final
assessment of the adequacy of WB 6.3.14, inconjunction with the generic
programplan, to find and resolve human engi neering discrepancies, thereby
enhancing plant safety.

4.2.2 Progress of the DCRDRs (All Plants)

Employee Concerns WI-85-100-007 and XX-85-122-020, -021, and -022 asserted
that human factors reviews had not been implemented yet. These concerns are
interpreted to mean that the forma DCRDRs had not been implemented at any of
TVA's nuclear power plant sites. A discussion of the actual progress of the
DCRDRs at each site follows.

Sequovah. The actual implementation of the SQN DCRDR program began August 23,
1983, when a training course on human factors was conducted for the DCROR team
members (Ref. 41). The review of operator experience was conducted in severa
steps. Initially the operators completed a basic questionnaire and the
results were used to develop an addendumto the questionnaire. This new
questionnaire was then given to those operators whom the DCRDR team felt could
best provide answers (Ref. 49).

I naddition to using questionnaires, the DCROR teaminterviewed 17 operators
after having first received instruction i neffective interview techniques from
a consultant human factors specialist.

For the survey of industry experience, the DCRD.' teamreviewed an |INPO sort of
Li censee Event Reports (LERs), Significant Event Reports (SERs), and |INPO
Operations and Mintenance Reninders (OVRs) involved either directly or
indirectly with control room design or control room operators. A detailed
review was also performed of all Seguoyah LERs and reactor trips to identify
any with control room or operator involvement. Finally, the results of the
DCROR effort at Watts Bar were also reviewed for applicability to Sequoyai;.
These efforts were completed in March 1986.

Surveys of the MCR and the ACR were initiated i nSeptenber 1984. The
associated tasks of performing a sound survey, a lighting survey, and a survey
of the HVAC for the MCR were conpleted during 1984 and 1985 (Ref. 46). The
MCR/'ACR surveys were conpleted i nMarch 1986.

The DCRCR team perforned a task analysis for all emergency operating
procedures (EOPs) identified for SON. There were 35 EOPs which had been
devel oped by the site Fn" team and were analyzed by the DCRDR team The task
analysis was conpleted i nApril 1986 (Ref. 49).
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I nMarch 1986 the Essex Corporation (Essex) reviewed the Sequoyah DCRDR
docunentation (Ref. 32). Essex reviewed only the docunentation related to the
operating experience review, the control roomsurveys, and the task analysis,
as the remaining portions of the DCRDR were not conplete. Based on their
review, Essex concluded that the SQN DCRDR docunentation i sresponsive to the
gui del ines of NUREG 0700, adequately describes the HECs, and provides a track
to data collection nethods and NUREG 0700 guidelines. The report summarized
the documentation as ". . . adequate and, when conplete, should provide an
adequate basis for control room design inprovements and for-NRC audit." The
report also mentioned that Essex would work with the DCRDR teamto devel op
additional task analysis information. Inaddition to review ng DCROR
docunent ation, Essex has also provided consulting services i nessentially all
phases of the DCRDR since February 1986, includina slgnificant participation
in the preparation of the Summary Report (Ref. 551. I nNovenber 1986, on
completion of the Summary Report, Essex provided a summary evaluation of the
TVA DCRDR program in which they commented:

".. . TVA has structured and inplenented aconprehensive programto
identify and resolve those issues which, froma human factors
perspective, could adversely inpact plant safety and operations. Inso
doing, we feel that TVA has conplied with regulatory requirenents as
presented i n NUREG 0700 and NUREG 0737, Supplement 1." (Ref. 34)

Priority assessment, corrective action recommendation, and action plan
preparation were conpleted, and the Sunmary Report was transmitted to the NRC
on Novenber 26, 1986 (Ref. 35).

A possible contributing factor to the concerned individual thinking the
control room design review was not inprogress isthe length of time which

el apsed between the NRC issuing the requirenents and any visible activity of
the review. Part of the reason given for the length of tine the DCRDR team
had taken to performtheir review was a lack of manpower committed to perform
the necessary assignments, as pointed out by memo (Ref. 46) i n Septentc

1985. This problemwas further clarified i nCctober 1985 (Ref. 48) as being
due to the DCRDR team management structure. | nDecenmber 1983, prior to the
devel opment of the Office of Power and Engineering and the owner/operator.
concept, NUC PR requested that the DCRDR team have a co-manager and a co-team
| eader fromNUC PR Under this arrangement, the co-managers and co-team

| eaders |acked direct control of the teammenbers' assignments because they
had no administrative responsibility over the individual teammenbers.

This structure also increased the difficulty of coordinating tphnlcal and
schedul e issues. Inaddition to these direct effects of the management
structure, and the fact that the menbers were not-dedicated to the DCRDR
activity, the individual DCRDR team menber's immediate supervisor would often
redirect the individual to other activities the supervisor felt were the
individual's primary responsibilities (Ref. 48).
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The NRC had been concerned about these deficiencies in the management of the
DCRDR effort as early as Novenmber 1984 (Ref. 27). Due to the inconsistencies
of TVA's reports on the status of the Watts Bar control roomnodifications,
the NRC felt there may have been a serious deficiency inthe managenent of the
DCRDR team The NRC was concerned that no one individual was responsible for
DCRDR within TVA

I n February 1986, the co-manager, co-team |eader structure was replaced by a
single manager and a single teamleader. Since that time, the DCRDR team
operated with this structure.

The conclusion of the NRC's safety evaluation of the SQN DCRDR i s that

S. . the DCRDR activities for-Sequoyah Nuclear Power Plants, Unit 1 and 2,
of TVA-meet all the requirenents of Supplement 1 to NUREG 0737 provided that
TVA submit an acceptable document as discussed. . N'bel ow (Ref. 39, p. 4).

The NRC staff found that:

". . . TVA has conducted an appropriate programfor selection of design

i nprovenents. However, in order for TVAto neet the Supplenent 1to
NUREG 0737 requirement for selection of design inproverments, it will be
necessary for TVA to provide NRC with confirmation regarding the

i mpl enent ation schedule for control roomnodifications that was di scussed
with the NRC during the preinplenmentation audit" (Ref. 39, p. 3).

The NRC s concerns related to selection ofdesign inprovenents are covered
more fully insection 2.6 of the Technical Evaluation Report (TER) appended to
the safety evaluation. Section 4.0 of the TER lists the itens tc be confirmed
by TVA. As stated in Section 2.6 of the TER

"I nmst cases, the audit teamagreed with the proposed HED correction
and schedule for inplenentation. However, in a nunber of cases, TVA
conmitted to nodify the proposed correction or inplenentation schedule.”

I none such case TVA committed, in aletter to NRC dated July 14, 1987
(Attachnent 13 to the TER), to provide interimcorrective actions for a HED
related to the location of the containment differential pressure Indicating

recorder on aback panel. SAIC judged TVA's conmitment to be acceptabe. TVA
a'so agreed to accelerate inplenmentation of corrective actions for four other
HEDs; the c elrmatory docunent still required TVA nanagement approval at the

tinme of issue -e of tthe TER

Watts Bar. During the first two phases of the VBN DCRDR (reviewof operating
experience Including a personnel survey, and the onsite control room survey)
the team Identified approximtely 1,600 human engineering concerns (HECs).
These two tasks were conpleted by February 1, 1985 (Ref. 43). As ot February
17, 1987, nore HECs had been identified for atotal of 1,846 HECs.
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The VBN- DCRDR HEC assessment phase eval uates each concern against identified
NRC guidelines to determine their validity. Approximtely 600 HECs have been
di sposed of because they are either (1)duplicates of other HECs, (2) not
valid, (3)previously corrected, or (4)mintenance items. The remaining HECs
are grouped into categories, referred to by TVA as "human engi neering

di screpanci es" (HEDs).

The proposed resol ution of these HEDs were transmitted to the Watts Bar plant
management. As of February 17, 1987, corrective action plans to resolve
approxi mately three-fourths of the HEDs had been proposed and were being
reviewed by plant management. No further corrective action i sproposed for
the remaining HEGCs; justifications have been prepared. The plant had a review
group comprised of senior reactor operators who were to evaluate the
proposals. After the corrective actions are agreed upon by the DCROR team and
the plant management review group, the proposed solutions and schedule for
inpl enenting them where appropriate, were then to be subnitted tothe NRC in
the DCRDR Summary Report.

The Sunmary Report was to have been subnitted by April 1, 1987as a license
condition. On March 25, 1987, TVA informed the NRC that the Summary Report
submttal date was being slipped to August 1, 1987 (Ref. 37). By

Jul'y 31, 1987, the DCRDR Summary Report had been conpl eted and prepared for
submittal to the NgC (Ref. 38). As aresult of the nore conprehensive and
integrated DCRDR, previously conpleted corrective actions identified in
Appendi x O to the June 1982 WBN Safety Eval uation Report were going to be
altered or upgraded. To ensure proper review and closure, the NRC indicated
that TVA shoul d provide an explicit correlation between the nodified

Appendi x O corrective actions (priority 1 and 2 only) and the DCRDR corrective
actions. The NRC indicated that this additional information could be included
in the Summary Report or in a later supplement to the Summary Report. TVA
opted to include this information inthe initial subnittal of the Summary
Report and submit it by Cctober 1, 1987 (Ref. 38). The WBN DCROR Sunmary
Report actually was submitted on Cctober 2, 1987 (Ref. 56).

The NRC will review TVA's entire DCRDR programfor Watts Bar, including

corrective actions, and document this reviewinan SER Part of the NRC's
review will include an onsite, preinplementat!ion audit (Ref. 38).

B serry. 1n1982, before the formal OCROR effort began, the Control Room
1I'mprovmmrs Committee of the BWR Owners' Goup (BWROG) conducted a 10-day
human factors evaluation of the BFN control panels. The summary report of
this review

“identifies areas of control roam design for which nodifications shoul d
be considered, stated as general suggestions with the understanding that

corrective action should be considered on a control roomw de basis*

(Ref.
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The BFN DCRDR was performed by TVA, Impell Corporation and Impell's
subcontractor, Search Technology, as a jnint effort.

According to Section 1.2 of the BFN DCRDR Summary Report (Ref. 36), which TV.
submitted to the NRC on December 30, 1986:

"Amultidisciplinary core review team having expertise in the follow-.g
disciplines was ysed:

a Instrumentation and Controls (I1&C) Engineering
b. Human Factor(s)
c. Nuclear Systems Engineering
d. Reactor Operation(s)."
This multidisciplirnary core team performed the following review activities:
(1) Task analysts of Emergency Operating Instructions (EOIS)
(2) Operating experience review
(3) Human factors checklist survey of the control room

(4) Additional task analysti (selected as a result of the operating
expertence review)

The BFN DCRDR team also used the results of the BWROG summary report to
identify HECs not identified in the operating experience review, task

&nalytis, and control room survey. These activities were completed by
November 1984.

The HED assessment process then began. "The HECs were assessed (categorized)
i, terms of their severity and potential impact on safety by the DCRDR core
team, Proposed corrective actions were developed by individual team members
and reviewed and approved by the DCRDR core team" (Ref. 36). The DCRDR teM's
recowmendations did not consider factors such as cost, schedule, and resource
requi rements. The assessment process lasted until March 1986.

An action plan was prepared by the DCRDR team and submitted to the Browns
Ferry Site Director on July 21, 1986 (Ref. 50).

After the original and alitional task analyses described above had been

completed, as documented in the Action Plan, TVA revised the Emergency
Operating Instructions (EOIs). The task analysis results were updated, based
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on the revised EOIs. Additional HEOs, beyond those listed in the Action Plan,
were identified during this update (Ref. 53). The Supplemental Action Plan
(Ref. 51) incorporates the results of this activity.

BFN plant management is responsible for final disposition of the OCROR Team
HED Action Plan and the authorization of work to be done to correct any bED.
After reviewng the Action Plan, plant management insone instances approved
modified corrective actions. The proposed corrective actions for safety
significant HEDs and schedule forJ |iementation are presented i nAppendices A
and B of the Summary Report.

As of September 20, 1987, TVA was waiting for the NRC's response to the BFN
Summary Report.  The NRC may decide to perform an onsite pre-implementation
audit before completing its review. The results of the PRC s review will be

documented in a safety evaluation.

Beliefonte.
are shown below (Refs. 40 and 20):

The status or completion dates of the major tasks of the DCROR

STATUS OR COWPLETI ON DATES OF BELLEFONTE DCRDR MAJCR TASKS

Task
1. Develop DCRDR Program Plan
2. Survey MCR and ACR

3. Perform Operator Experience
Review

4. Pssess HECs for Possible
Redesignation as HEDs

5. Assess HEDs
6. Develop Recommendations

7. Task Analysis
8. Final Action Plan

9. Complete Summary Report
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Status or Completion Date
Complete
Completion date not set
Complete
Conpl ete, except for HECs which will
be generated i nfuture activities

Conpl ete for the 234 prioritized
HEDs

Compl ete, except for nrws which will
be generated i nfuture activities

July 1, 1991
January 2, 1992
July 9, 1992
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Aprelimnary Action Plan was prepared by the BLN DCRDR teamand submitted to
the Bellefonte Design Project Manager on August 15, 1983 (Ref. 40). A total
of 340 HEDs were identified. O these, 234 were prioritized-for corrective
action. For the remaining 106 HEDs, the OCROR team reconmended that no action
be taken. Subsequent to issuance of the prelimnary Action Plan, 19 HECs were
identified during the task analysis. The task analysis, however, was not
conpl eted, because all DCRDR activities were suspended i nthe fall of 1985 due
to adelay I nfuel load. The OCROR i s scheduled to resunme in 1989 (Ref. 20).

4.2.3 | npl enentation of HEO Corrective Actions (Al Plants)

Enpl oyee Concerns W-85-100-007 and XX-85-122-020, -021, and -022 asserted
that human factors engineering had not been-implemented yet. Implementation
of human factors engtineering, interpreted here to refer t* actua
Implementation of corrective actions resultlkg from the detailed control room
design review, will take place i naccordance with the reconmendations and
schedule contained | nthe OCRDR Summary Reports for each plant. The Summary
Reoort isrequired to contain recomendations for nodifications to the control
room. The Summary Report i s also required to present a schedule for

i mpl pnenting the nodifications and to provide a summary justification for any
HEDs with safety significance that are to be left uncorrected or partially
corrected.

A discussion of the available NRC guidance on scheduling inplementation of
corrective actions foll ows.

Appendix A to SRP 18.1 specifies the criteria to develop the implementation
schedul e:

"The determ nation oc an appropriate corrective action inplenentation
schedul e shoul d be based on the degree of degradation of operator
performance caused by the HDO the effect of the HED on the safety of the
plant, whether the eguipment affected by the HEO i s part of asafety
system and the availability of resources needed for correction. Both
operating and nonoperating plants are encouraged to inplement all
corrective actions on as short a schedule as possible to avoid problens
with operator retraining" (Ref. 7, Section 2.6).

Wi le this guidance ishelpful, it isnot sufficiently specific to enable an
obj ective evaluation of autility's proposed inplenentation schedule for
correcting HEDs. Consequently, the evaluation teamreferred other regulatory
qui dance.

Draft NUREG 0801 (Ref. 8), which preceded SRP 18.1 Appendix A, attenpted to
provide nore definitive criteria for scheduling Inplenmentation of corrective
actions. The NUREG 0801 criteria are included here only to illustrate the
kind of schedul e which would be expected to be acceptable to NRC
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".. . Al discrepancies which are classified i nCategories |, Il and
I11* should be scheduled for corrective action. The priority of
i npl enentation of corrective actions for each category and level is

indicated i nExhibit . . .45 . . . Inall cases, for
operating . . . plants, inplenmentation of corrective actions on a shorter
schedul e than that indicated i sencouraged.

"For purposes of scheduling corrective actions for operating plants, the
fol | owi ng designations are recommended:

Prompt Action: Correct pronptly on schedul e approved by NRC. Make
changes at the first refueling after submttal of the
report or the first outage after receipt of equi pnent
(expedited).

Note: Enhancenent corrections do not require NRC approval
and should be made prior to submttal of the report to NRC

Near Term Correct on schedul e approved by NRC. Make changes at the
second refueling outage after submttal of the report.

Long-Term: Correction of non-significant discrepancies may be

(optional) implemented at any time." (Ref. 8, Sertion 4.4)

I ngeneral, the NRC prefers that modifications be deferred until it has
reviewed the Summary Report, evaluated the proposed corrective actions, and
issued its SER. (As noted above, "enhancements,” i.e., corrections involving
paint, labels, and tape, can be made without specific NRC approval.) Control
room modifications arising out of the DCROR Programs wvill be implemented in
accordance with the established TVA engineering change rnotice process and wiill
reflect consideration of existing TVA engineering design guides (see

Section 4.2.5).

Exhibit 4.5 of NUREG 0801 provides a conplicated, nulti-tiered schedule for
modifications. Although no longer applicable, it may indicate an acceptable
conmpliance position. Exhibit 4-5 specifies that some kinds of Category I and
|1 HEDs and all Category Il HEDs shoul d be schedul ed for pronpt

i npl ementation. The remaining Category | and Il HEDs are near-tern itens,
while Category IV HEDs are long-term (optional) items.

* Note: There isno direct correlation between the HED categorization schene
in draft NUREG-0801 and TVA's categories.
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The inplementation schedul es proposed (to date) by TVA for correcting HEDs
identified at each of the four sites are described and eval uated, where

appropriate, inthe follow ng subsections.

Sequoyah. In the safety evaluation of the SQN DCRDR (Ref. 39), the NRC and
its consultant Science Applications International Corporation (SAIC) generally
concurred with TVA's proposed inplenmentation schedule. InSection 2.6 of the
Technical Eval uation Report (enclosureto the safety evaluation), SAIC nakes
the fol I owing observations and coments related to the inplenmentation schedul e
for Sequoyah:

"| nmany cases, Category 1, 2, and 3 HECs [sic, should be HEDs] are being
grouped into integrated corrective actions that will take place during
Cycle 4, 5, and 6 -efueling outages.

"Based on Surmary Report Figure 6, TVA indicated that the proposed DCRDR
modi fications would not be conpleted until 1992. This five year DCRDR

i npl enentation schedul e was of concern to the audit team In-order to
help resolve the audit team's concern regarding implementation of control
room modifications, TVA provided NRC with Figure 1, CRDR Project

Schedule."
The Cycle 4 outages are the next refueling outages schedul ed for each SN
fu(;?ilt.ov\B:Figure 6 of the Summary Report (Ref. 35) scheduled HED modifications as
0 Unit 1 HEls
- Category 1 - January 1989 (Cycle 4)
- Category 2 - August 1990 (Cycle 5)
- Category 3 - March 1992 (Cycle 6)
o] Unit 2 and Common HEDs
- Category 1 - July 1989 (Cycle 4)
- Category 2 - February 1991 (Cycle 5)
- Category 3 - Septenber 1992 (Cycle 6)
TER Figure 1, CRDR Project Schedule, depicts anore detailed breakdown of the
HED nodi fication inplenmentation schedule, Onthe basis of a July 1987 restart

for SON unit 2, with unit 1lrestarting 6nonths later, this schedul e indicates
that physical inplenmentation of the corrective actions will take place
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4 months later than reported in the Summary Report ,t, most of the HEDs.

Since thisTImplementation schedule is keyed to refueling outages, and since,
as of September 30, 1987, QN restart had not been authorized, the schedule in
Figure 6 of the Summary Report can be expected to slip at least 6 months.

However, as stated in Section 2.6 of the TER

"TVA comnitted to orrect, to the maximum extent possible, lower priority
Category 2 and 3 HEDs during refueling outages 4 and 5, rather than
Cycles 5 and 6 respectively. TVA also committed to submit to NRC a
revised schedule for modification implementation reflecting this
commitment, once It has been approved by TVA management.”

The actual TVA maiagement commitment to this accelerated implementation
schedule was pending at the time of issuance of the TER andis listed as a
confirmatory item in the safety evaluation.

Browns Ferry. TVA's proposed implementation schedule is compared with a
schedule approved for another utility.

TVA's Proposed Implementation Schedule for BFN.  Proposed corrective
actions for TVA Category 1 and Z* HEDs have been prepared, reviewed, and
approved by Browns Ferry plant management. (TVA Category 1 and 2 HEDr are
considered "safety significant.)"

TVA has scheduled Category 1 HED corrective actions for completilon by the end
of the second refueling outage on a per-unit basis following restart of each
unit. Category 2 HEDs are scheduled for completion by the end of the third
refueling outage following restart of each unit. The Summary Report indicates
that corrective actions for some Category 1 and 2 HEDs will be implemented on
an earlier schedule. The Summary Report also states that "implementation of
Category 3 corrections will be on a case-by-case basis pending further
resource requirements, schedule constraints, and cost benefits.* (Ref. 36)

Specific corrective actions for Category 4 HEDs were not made oeciuse 4they
were evaluated as being very unlikely to result in an operator error or to
affect plant safety.* However, some Category 4 HEDs will be corrected
incidentally during the process of implementing corrective actions for
Category 1, 2, or 3 HEDs.

A few HEDs required additional evaluation to determine the corrective action.

Documentation of proposed corrective actions for TVA Category 1 and 2 HKOS is
included i nthe DCRDR Summary Report.

* Note: There is no direct correlation bet"een the HED categorization scheme
i ndraft NUREG 0801 and TVA's categori es.
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Comparison with Cooper Nuclear Station's Implementation Schedule.
Because the proposed Browns Ferry Implementation schedule appears marginal
with respect to the NRC criteria given above, the evaluation team compared the
TVA commitments with the implementation schedule proposed by another utility.
The comparison plant is Nebraska Public Power District's (NPPDO's) Cooper
Nuclear Station, licensed on January 18, 1974. Cooper was selected for this
comparison because it is a simi'lr plant (i.e., BWR with a Mak | containment)
of comparable vintage (i.e., operating license granted about the same time as
Browns Ferry's).

NPPD submitted the Cooper DCROR Summary Report on February 4, 1985. A total
of 269 HEDs were identified in this study. Atotal of 137 HEDs were resolved
by relatively simple corrections or enhancements. Most of these enhancements
were to have been completed by the end of the outage then in progress. All
enhancements were to be completed by the end of the next refueling outage.
The remaining 132 HEDs were assigned for correction by panel modifications.
HEDs assigned for correction by modifications were subjected to a
prioritization scheme that assessed their importance to safety.

The following scheduling philosophy was noted (Ref. 58):

"o The most safety significant HEDs should be corrected prior to return
to power from the next refueling, if design and equipment lead times
permit. All HEDs in this category are recommended for correction
within two operating cycles.

0 Correction of moderate significance HEDs is recommended prior to
restart from the second refueling outage after the current one. A

few items are deferred to the third refueling to alow coordination
with other modifications.

0 The less significant HEOs to be corrected are recommended for
correction within three operating cycles."

El even "particularly intractable HEOs required feasibility studies by NPPO
after submittal of the Summary Report to identify appropriate modifications
and to develop the ultimate schedule for their implementation.

The NRC and contractor personnel from the University of Californias Laence
Livermore National Laboratory reviewed the Cooper Surwary Report and issued a
safety evaluation on September 5, 1985 (Ref. 58). Tht" | Cagreed with the
plan to conduct feasibility studies but required that a Summary Report
Supplement be submitted to the NRC to describe the corrective action and
schedule for implementation. The NRC agreed that "the general philosophy for

. . completion dates is in compliance with the requirements of NURIEG-0737,
Supplement 1.0
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Even though the BFN Summary Report has been submitted, TVA still needs to
conduct additional evaluation of current system capabilities and flexibility
to accommodate a few HED modifications. The results of NRC's review of Cooper
suggests that this approach is acceptable.

NUREG-0737 Supplement | states that "improvements that can be accoeplished
with an enhancement program (paint-tape-label) should be done promptly.” TVA
rates all labeling HEDs as Category 1 which have highest priority. All
Category 1 HEDs at Browns Ferry are to be implemented by the end of the second
refueling outage. This appears to satisfy Supplement | of NUREG-0737.

TVA has committed to have all of the Category 2 HEDs corrective actions
completed by the chird refueling outage. NPPD's approach for Cooper is
similar.

Appendix A to SRP 18.1 states:

"The SER will state whether the NRC staff concludes that the proposed
modifications to the licensee s/applicant's control room eguipment and
operations as a result of the OCRDR will accoeplish the basic
requirements established by the Commission. Any additional corrections
or schedule modifications necessary to comply with the basic refuirements
established by the Commission will be documented In the SER

In assessing the BFN implementation schedule, the evaluation team has reviewed
the Cooper Summary Report (Ref. 57), the NRC review of that Summary Report
(Ref. 58), and SRP 18.1 Appendix A. The ultimate schedule for corrective
action implementation for the Browns Ferry HEDs will be negotiated between TVA
and the NRC. While the NRC may disagree with the proposed schedule for
correcting individual HEDs, the general philosophy of Browns Ferry's schedule
of corrective action implementation appears to meet NRC guidelines.

Watts Bar, The modification schedule is to be included in the Sumary
Report. The Watts Bar DCRDR Summary Report was scheduled for submittal by
October 1, 1987, and actually was submitted October 2, 1987. The evaluation
team was unable to obtain a copy of the WBN Summary Report for review prior to
issuing this subcategory report. Inasmuch as UMN is not licensed to operate,
it is unnecessary for the evaluators to conduct such a review. As described
above, the NRC will review the proposed implementation schedule in the process
of evaluating the Summary Report.

Bellefonte. As of May 1987 the Bellefonte DCROR Sumary Report is scheduled
to be completed July 9, 1992; therefore, the implemntation schedule for
correcting HEDs has not yt been determined. Inasmuch as BLN is still under
Onstruction and is not licensed to operate, the lack of a defined
implementation schedule has no immediate safety implications.
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