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On October 9, 1985, the staff and its consultants (SAIC) met with regresenta-

tives of Toledo Edison Company and its contractor (Essex Corporation

in

Bethesda, Maryland. The meeting attendees are identified1 in Enclosure 1.
The purpose of the meeting was to discuss the issues identified in the NRC
letter dated July 2, 1985 and attachments regarding the findings of the
preimplementation audit conducted at Davis Besse in late April 1985 and to
address questions relating to the Davis Besse Course of Action report.

Enclosure 1, prepared by SAIC, summarizes the discussions and commitments made
at the meeting. Enclosure 2 is information presented by Toledo Edisor
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Enclosure 1

NRC Meeting With Toledo Edison
Concerning the Detailed Control Room Design Review of
Davis-Besse Nuclear Powrr Station .

The NRC met with Toledo Edison (TED) on October 9, 1985, to discuss the
Detailed Control Room Design Review (DCRDR) for Davis-Besse Nuclear Power
Station. Specifically, the areas addressed during the meeting were (1) the
concerns ¢f the NRC from the pre-implementation audit conducted at Davise
Besse the week of April 29, 1985; and (2) the questions the NRC had
concerning TED's System Review and Test Program. The results of discussion
in these areas are presented in this report. This report represents the
observations, conclusions, and recommendations of the NRC staff and SAIC.
The meeting attendees are 1isted in Attachment 1 of this report.

Based on the results of the pre-implementation audit, the NRC concluded
that none of the DCROR elements could be closed out. The NRC audit team
found that TED had made minima) progress and expended minima) effort toward
completing the DCRDR requirements since submitta) of its Summary Report.
The October 9, 1985, meeting was held to discuss the status of the DCRDR and
to resolve the probiems associated with the DCRDR, Meeting attendees
received 8 draft of TED's plans for responding to each of the NR(C's
concerns, The results of the DCRDR portion of the meeting are presented
below 2s they pertain to each of the nine elements that comprise the NUREG-
0737, Supplement 1 requirements for a DCRDR.

1. Qualifications and Structure of the DCRDR Team

The NRC audit team found during the pre-implementation audit that TED's
plans for performing the activities remaining to be completed did not
include an adequate level of involvement of human factors specialists. The
remaining DCRDR activities were the development and conduct of the special
studies, and the development and verification of HED corrections, In the
meeting, TED and its human factors consultant, Essex Corporation, stated
that human fattors specialiscs for these and other activities will be
involved as follows:



o Adedicated project leader from Essex Corporation has been estab-
1ished.

-

0 A human factors specialist will be dediceted to each specia) study.

© Human factors specfalists will be involved in the development and
verification of HED corrections,

0 Human factors specialists will be fnvolved in the upgrading of the
System Function and Task Analysis, the survey of components added to
the control room since the survey was last performed, the
reassessment of HEDs, the production of control room design
standards and conventions, and the upgrading of DCRDR data
collection and HED forms,

The NRC found this commitment for involvement of human factors
specifalists in the DCRDR to satisfy the concerns of the NRC audit team. For
the NRC to close out on this element of the DCRDR, TED should provide
documentation describing this commitment.

2. Function and Task Analysis

During the pre-implementation audit, the NRC audit team found TED's
System Function and Task Analysis (SFTA) to be incomplete. The NRC audit
team concluded that the following activities should be performed in order to
meet the Function and Task Analysis requirement:

1. Analyze operator tasks, information and contro) requirements, and
required characteristics of instruments and controls necessary to
monitor and assess the various challenges and failure modes of the
Radioactivity Release critical safety function.

2. Comprehensively analyze information and control requirements and
required characteristics of instruments and controls for Steam
Generator Tube Rupture.

3. In addition to items 1 and 2, analyze required characteristics of
fnstruments and controls for all emergency operator tasks.



In the meeting, TED stated that 1t will upgrade the SFTA, TED stated

that the SFTA upgrade activities wil) include the following:

1. Ananalysis of operator tasks, information and contro) require-
ments, and required characteristics of instruments and controls
necessary to monitor and assess the various challenges and failure
modes of the Radioactivity Release critice) safety function
including the following scenarios and applicable steps from the
emergency operating procedures:

o A sma)l break SBLOCA
© A major release up main vent stack
0 An unmonitored release path

2. An analysis of required characteristics of instruments and
controls for all emergency operator tasks.

During the pre-implementation audit, the NRC audit team found that the
analysis of information and control requirements and required characteris-
tics of instruments and controls for Steam Generator Tube Rupture was
performed to a 1imited extent. That is, the identification or 1isting of
information and control requirements and needed design characteristics of
instruments and controls was not as comprehensive as that suggested by the
ATOGs. In the meetiny, TED stated that the analysis of information and
control requirements (not including the needed characteristics of 18C)
per formed for Steam Generator Tube Rupture appeared to be comprehensive. In
order to demonstrate that its analysis of information and control require-
ments s &s comprehensive as the ATOGs suggest, TED should provide
documentation of this analysis for Steam Generator Tube Rupture.

A review of TED's proposed “"Method For Updating SFTA and 18C Reguire-
ments Verification" found no problems with the proposed approach, However,
TED should be explicit in its documentation of the fina)l methodology of
which characteristics of needed instruments and controls will be identified
as requirements to be subsequently verified in the control room,

In summary, TED's upgrade of its SFTA appears to satisfy the *ai's
concerns if 1t (1) follows the methodology proposed in its “Method For



Updating SFTA..."; (2) demonstrates a comprehensive anmalysis of information
and control requirements for Steam Generator Tube Rupture; (3) describes
explicitly the type of required characteristics identified for instruments
and controls; and (4) {dentifies these required characteristics at a leve)
to the satisfaction of the NRC., The SFTA performed to satisfy DCRDR
requirements should be an extension of the NRC approved SFTA performed to
develop the upgoraded plant-specific EOPs. The NRC will conclude on the
sdequacy of the SFTA performed to satisfy DCROR requirements after TED
receives NRC approval of the SFTA performed to develop the plant-specific
EOPs.

3. Comparison of Display and Control Requirements With a Control Room
Inventory

The NRC audit team concluded that due to the incompleteness of the
SFTA, the comparison or verification of the information and control
requirements and required characteristics of instruments and controls with
the control room mock-up could not be considered complete. The NRC audit
team concluded that in order to close out this element of the DCRDR require-
ments, TED must perform a verification of equipment availability and human
engineering suitability for the requirements that are developed from the
activities necessary to upgrade the SFTA to completion. In the meeting and
in its proposed SFTA upgrade approach, TED indicated that this will be done.
In order to close out this DCRDR requirement, TED should provide documenta-
tion of this verification process and identify any resulting HEDs. The
adequacy of this verification process will be dependent on thy adequacy of
the SFTA,

&. Control Room Survey
The NRC audit team found that the control room survey conducted up to
the time of the pre-implementation audit was satisfactory. However, the

following aspects of the contrn)l room were not evaluated:

© The new components added to the contro) room since the survey was
per formed,

o The annunciator system flash patterns.



TED stated in the meeting that the new or added components in the
control room will undergo & human factors evaluation. In addition, the
annunciator system flash patterns have undergone a review by Essex and will
be handled as an HED in the annunciator study. 'n order to close out this
element of the DCRDR, TED should provide documentation describing the
results of the human factors review of new or added components to the
control room, including any resultant HEDs. Documentation of the assessment
and resolution of the HED associated with annunciator system flash patterns
should be included in the documented results of the annunciator study.

5. Assessnent of MEDs

The NRC audit team concluded during the pre-implementation audit that
TED's ossessment of HEDs was not acceptable due to deficiencies in the
following areas:

© The consideration of cumulative and interactive effects of
individua) HEDs.

0 The reprioritization of 29 safety-related HfDs.

The NRC audit team found that there was no systematic revievw of
individua) HEDs to determine the presence of cumulative and interactive
effects upon the assessment of HEDs. In the meeting, the NRC learned that
through the use of an HED database possessed by Essex, TED will consider the
cumulative and interactive effects of individual HEDs upon the HED assess-
ments. A review of the capabilities of the computerized HED database found
that the approach proposed should be effective in identifying cumulative and
interactive effects. The proposed approach is to use various HED databace
fields {e.g., problem type or NUREG-0700 guideline discrepancy, component
title or type) to enable the identification of component or problem interac-
tions. TED stated that in instances where interrelated HEDs with varying
categorizations are found, lower categorized HEDs will be upgraded.

TED's intent in the reprioritization of the 29 safety-significant HEDs
associfated with the special studies was to establish scheduling priorities
in the completion of the ten special studies. A result of this reprioriti-
zation was the downgrading of the safety-significance of all 25 HEDs as it



relates to the implementation of MED corrections, The reprioritization
assignea later implementation dates io the corrections of these 29 safety-
significant HEDs. In addition to this delay in the implementation schedule
of corrections to safety-significant HEDs, the NRC audit team found the
reprioritization to be unsatisfactory due to the absence of humsn factors
input, Overall, the NRC found the reprioritization of the 29 safety-
significant HEDs to be unacceptable since (1) the safety-significance of
each of these 29 HEDs was downgraded from its original assessment, (2) the
reprioritization did not include human factors input whereas the origina)
assessment did, and (3) the justification for reprior‘tizing these 29
safety-significant HEDs was not satisfactory.

In the meeting, TED stated that it and Essex will reassess the 29
safety-significant HEDs., TED stated that while some of the MED corrections
will be performed pricr to the rest, al) corrections to the 29 HEDs wil) get
priority attention. The NR” requires that the corrections of safety-
significant HEDs associated with the Steam Feedwater Rupture Control System
(SFRCS), Feedwater (FW) System, and Post Accident Monitoring (PAM) System be
implemented prior to restart. Ail other safety-significant HED corrections
should be implemented by the end of the fifth refueling outage (presently
scheduled for Spring of 1986). A1l other HED corrections should be
implemented by the end of the sixth refueling outage (presently scheduled
for Fall of 1987),

In summary, the plans TED hes proposed for reassessing HEDs for
cumulative and interactive effects and its implementation of HED corrections
relative to HED assessment appear to be acceptable. TED should submit
documentation of its finalized plans for these DCRDR activities, including
the HED corrections to be performed prior to restart, in order for this
element to be closed out.

6. Selection of Design Inprovements
Based on the findings of the pre-implementation audit, the NRC audit

team concluded that the following activities were necessary in order for TED
to meet this DCRDR requirement:



© Cerry out and document & systematic process of selecting design
improvements.

< Ensure tumulative and interactive eftec's of 1ndiviccli HEDs that
will be corrected, not corrected, or partially corrected upon the
whole 1:cegrated control room improvement package are considered.

0 Imprcse HED documentation for completeness, clarity, accuracy, and
auditability,

© Develop solutions to HEDs and implementation schedules that are
agreeable o the NRC.

At the time of the pre-implementation audi’, TED had made little
progress toward the identification and resolution f HED corrections since
the submittal ten months prior of the Summzey Report. No systematic,
rigorous provess for i1dentify’ag and selecting among alternative corrections
to HEDs had been developed or emploved. TED hal developed corrective
actions or justificetions for not taking corrective actions for only 50% of
the HEDs 1isted in the Su~~ary Report. In the meeting, TED discussed its
process for selectiry HEL orrections. TED needs to document this process
and present flow “iagrams 11 ,trating this process to the NRC,

The MAC audit team found no integrated appruach to the development of
HED corrections. The approach taken by TED appeared to promate a piecemeal
methrd of selecting and implementing HED corrections without adequate
co.sideration of cumulative and interactive effects of HEDs. In the
meeting, TED responded to this concern by stating that the HED database will
enable cumulative and interactive effects of HEDs to be considered. The
HEDs considered will include 211 HEDs, not just those associated with the
special studies. As mentioned in the Assessment of HEDs section of this
report, the HED database appears to be suitable for performing this
function.

TED stated ‘. the meeting that it upgraded and completed the HED docu-
mentation founJ during the pre-implementation audit to be incomplete,
ambiguous, and inaccurate. TED stated that al) components involved with each
HED have been recorded for traceability through the HED correction process.



In order to document this effort, TED should providu several HED samples
which demonstrate the upgrading of HED documentation

A review of the Summary Report found many instances where thé responses
to HEDs were not finalized, and were ambiguous, uninformative, or otherwise
unacceptable to the NRC., The NRC audit team stated in the pre-
ifmplementation audit =~eport that in order to meet the requirements of
Supplement 1 to NUREG-0737, TED should develop solutions to HEDs and imple-
mentation schedules that are approved by the NRC. TED stated in the meeting
that it intends to do so. In order for NRC to complete its review and
approval of FED resolutions, TED should propose HED corrections and imple-
mentation dates that are acceptable to the NRC, Until documentatirn of all
HED resolutions is providea, the NRC's review is incomplete. HED dr - menta-
tion should be descriptive enough to allow an informed evaluztion by the NRC
to be made. The level of detail of the information necessary to aliow an
evaluation is presented in the Davis-Zesse HED report.

In summary, TED needs to provide documentation of the following:

o The process for selecting HED corrections, including any supporting
illustrations.

o The methodology for evaluating cumulative and interactive effects
upon HED corrections and justifications for not taking corrective

actions.

0 An integrated approach to the development and implementation of HED
corrections.

0 Sample HEDs demonstrating the upgrading of HED documentation.

In addition, documentation of all HED resolutions for NRC review should be
provided on a schedule agreeable to the NRC and TED.



7. Verificatfon Thst Improvements Will Provide the Necessary Corrections
Without Introducing New HEDs

The NRC audit team found that no systematic, rigorous p;occss for
verifying HED corrections was developed or employed. In addition, TED's
design change process (via FCRs) did not include a human factors review in
verifying design changes. The NRC audit team concluded in 1ts report that a
systematic, rigorous methodology for verifying design improvements should be
performed and that this process should involve human factors specialists as
active, integral members of t"e DCRDR team. TED stated in the meeting that
expert judgment with the aid of the control room mock-up served as the
process for verifying some of the "simple" HEDs. For “complex" HEDs, such
as those involved in SFRCS, criteria were used as the basis of the verifica-
tion. TED stated that a human factors specialist will be fnvolved in the
FCR process during the DCROR. After the OCRDR, a human factors specialist
will be involved in the FCR process on an as-needed basis. In order far
this element of the DCRDR to be closed out, TED needs to provide documenta-
tion describing 1ts methodology for verifying HED corrections and the
involvement of human factors specialists.

8. Coordination of the DCROR With Other Improvement Programs

The NRC audit team concluded from its findings that although Davis-
Besse's organizational structure should enhance TED's ability to coordinate
improvement programs, there was no evidence that any coordination had
occurred other than the use of the EOPs as the basis of the SFTA, A
systematic approach to integrate the improvement programs had not been
established. In the meeting, TED cited its ability to coordinate the
improvement programs through its organizational structure and the FCR
process. However, the actual points of integration or interfaces and the
iterative processes among the improvement programs appeared to be uncertain.
TED should document not only the means by which it will coordinate the
improvement programs, but also how these programs have and will be
integrated. This documentation should include a description of those
aspects of each of the improvement programs which will relate to or
integrate with the others,



SUMMARY

TED has addressed all of the concerns identified in the pre-
implementation audit report relative to DCRDR requirements. In'addition,
TED has updated operator comment forms, has ensured all HEDs fdentified in
the operator forms are decumented, and is establishing human factors
standards and conventions for some aspects of the Davis-Besse control room
design. Based on discussions with TED and its proposed schedule for
completing the DCRDR, TED has committed to the following milestones:

o Completed prior to restart:

- Implementation of corrections to safety-significant HENs
associated with SFRCS, FW, and PAM,

o Completed by the end of the fifth refueling outage (currently
scheduled for spring of 1986):

- Special studies

- Implementation of corrections to all other safety-significant
HEDs.

o Completed by the end of the sixth refueling outage (currently
scheduled for fall of 1987):

- Implementation of the remaining HED corrections
- Completion of the DCRDR.

In oro>r for the NRC and TED to work toward the completion of the
DCRDR, the following areas should be documented by TED:

o Qualifications and Structure of the DCRDR Team

- The human factors involvement in the remaining DCRODF activities.
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Function and Task Analysis
« The finalized approach for upgrading the SFTA,

- The analysis performed for Steam Generator Tube Rupture.

- The type of required characteristics identified for instruments
and controls,

Comparison of Displey and Control Requirements With a Control Room
Inventory

- The process for the comparison or verification of information and
control availability and suitability a:d any =esulting HEDs.

Control Room Survey

- The results of the human factors review of aew or added
components to the control room, including any resultant HEDs.

- The assessment and wresolution of the HED associated with
annunciator system flash patterns (which shou'd be included in
the documented results of the annunciator study).

Assessment of HEDs

- The final methodology for evaluating and compensating for the
cumulative and interactive effects of individual HEDs.

« The finalized reassessment approach, prioritization, and
scheduled implementation of corrections for the 29 HEDs.

Selection of Design Improvements

- The process for selecting corrections to HEDs, including flow
diagrams which illustrate this process.

- The final methodology for evaluating the cumulative and inter-
active effects upon the resolution of HED corrections.

11



An integrated approach to the development and implementation of
HED corrections,

Samples of upgraded HED documentation.

A proposed schedule for the submitta) of HiDs for NRC review.

Verification That Improvements Wil) Provide the Necessary
Corrections Without Introducing New HEDs

- The methodology for verifying HED corrections including the
participation of human factors specialists.

Coordination of the DCROR With Other Improvement Programs

-~ The means by which the improvement programs will be coordinated.

- How the improvement programs have and will be integrated,
including those aspects of each of the programs which will relate
to and integrote with the others,

Scheduling of the DCRDR

- Schedule for submitta) of the documentation listed in this
report.

- Completion schedule, including dates if possible, for the special
studies.

- Schedule for the implemerntation of HED corrections.

- Completion of the DCRDR,

12



SYSTEM REVIEW AND TEST PROGRAM

In response to the June 9, 1985, event at Davis-Besse, TED has
developed and is performing a System Review and Test Program. The
objectives of this program are (1) to identify problems which may potential-
ly impact the ability of those systems to perform the functions they must
perform for safe operation of the plant; (' identify the corrective
actions necessary to resolve these problems; «.. . to identify any specia)
testing of the system that should be performed during restart power
ascension, The program will also review the scope of surveillance testing
conducted on these systems to ensure they are properly tested.

TED submitted documentation of fts program to the NRC. The NRC's
review of this document produced a number of questions which were documented
\n a September 27, 1985, NRC memorandum transmitted from W.H. Regan, Jr. to
J. Stolz. Prior to the October 9 meeting, TED obtained a2 copy of the
memorandum and had responses to the questions prepared for the meeting.
Many of the responses were references to previous discussion in the meeting
concerning the CCROR. Some of TED's DCRDR upgrade actions are performed as
part of the System Review and Test Program. In order to decrease the
redundancy of discussion in these areas, many of TED's responses described
below will reference previous discussion in the DCRDR section of this
report. The discussion below is struttured in e&n NRC question-TED response
format., TED's responses are not quoted directly but reflect the NRC's
interpretation or understanding of TED's responses.

SECTION I1.C.5

1. As part of the "Systems Review and Test Program," Systems Review Groups
will consider the significant HEDs identified by the DCROR,

NRC Question: Does Davis-Besse plan to reassess the priority and

schedule for implementing corrective actions for all 23
HEDs reported on in its June 29, 1984, Summary Report?

13



3.1

3.2

JED Response: VYES. Of the 29 HEDs involved, 14 were reassessed as
part of the SRETP and the others as part of the DCROR,
As previously mentioned, Essex human factors specialists
will be involved in the reassessment,

This reassessment will be accomplished as part of the "Systems Review
and Test Program" in Section 11.C.7 of the Davis-Besse report.

NRC Question: What is the schedule for performing 11.C.77

TED Response: The SR&TP, or I1.C.7, will be performed during the
present outage prior to restart,

TED states, "Al1 significant generic HEDs wiil be considered as well as
the specific HEDs related to systems being reviewed under the program.*

NRC Question: Describe the difference between generic and specific
HEDs.

TED Response: Generic HEDs involve problems pervading the control room
such as inadequate labeling., Specific HEDs relate to
prob'ems assocfated with specific components. The
difference apparently is the degree of pervasiveness of
the problem in the control room.

NRC Question: W11l human factors specialists be included in these
reviews and to what extent?

TED Response: VYES. The project leader from Essex is dedicated to the
completion of the remaining DCRDR activities and this
area of the SRATP, For further discussion, refer to the
Qualifications and Structure of the DCRDR Team section
of the DCRDR portion of this report.

14



TED - Each HED w111 be assessed to determine whether correction is
required in the short term (prior to restart), and these wil)l be
resolved,

NRC Question: Define "resolved."

TED Response: "Resolved" and "dispositioned" mean the same thing as
implementation,

Remaining HEDs will be addressed as part of the continuing implementa-
tion of the DCRDR progranm.

KR estion: Discuss what this nuans,

TED Response: This means that HED corrections not needed for restart
will be addressed after restart,

Regarding significant HEDs which affected the June 9 event, appropriate
compensatory or corrective actions will be implemented prior to

restart,

NRC Question: Proposed actions should be submitted for NRC review and
acceptance. Will they?

TED Response: (None. NRC will need to discuss this.)

Actions described to correct SFRCS HEDs [I1.C.5 (pg. 76, 2nd para-
graph) ] appear to be okay.

TED states, "The new arrangement has been reviewed for human factors
considerations."

NRC Question: Were these reviewed by humen factors specialists?

TED Response: VYES. Refer to the answer to question 3.2.

15



8.1

8.2

Other maje- control room design problem - Pushbutton arrangement for
startup feedwater valves for aligning startup feedwater pump, TED no
1¢ ~ger considers this problem relevant since the new motor-driven
feedwater pump wi¥l be aligned differently and any operational consid-
erations related to use of the new pump are being considered as part of
the design process.

NRC Question:

TED Response:
NRC Question:

TED Response:

Does ‘“he "design process®™ include human factors
engineering support for evaluating required controls and
displays and integrating these into the existing contro)
room panels for the new feedwater pump?

YES. Refer to the answer to question 3.2.
Also, will an H.F, engineer participate in developing
control and dispiay arrangements for the different valve

alignment for the new motor driven feed pump?

YES. Refer to the answer to question 3.2.

A change (HED) not identified in the DCRDR involves PORV position
indication now on the PAM panel which will be duplicated at the
position adjacent to the PORV control switch.

NRC Question:

JED Response:

Why didn't the DCRDR identify this HED? It should have
been discovered during the panel layout and control/
display relationship surveys. This raises the question
of adequacy of process and personnel used for performing
the surveys. Please discuss.

This particular problem was missed in the DCRDR.

However, this one instance is not indicative of the
survey or personnel used.

16



SECTION 11.C.7 System Review and Test Program (Pg. 81)

10.

10.1

10,2

—~

ntroduction

Review 1s intended to identify problems which may potentially impact
the ability of those systems to perform the functions they must perform
for safe operation of the plant, to identify corrective actions
necessary to resolve those problems, »nd to identify special testing
of the system that should be performed during restart power ascension.

NRC Question:

TED Response:

NR estion:

TED Response:

NRC Comments :

NRC Question:

TED Response:

Explain wha! is meant by "...probiems which may
potentially impact the ability of those systems..."

The problems referred to were not design preblems
related to human factors but to the system engineering.

Are human factors specialists involved in this review
and test program, and to what extent will they partici-
pate?

YES. Human factors specialist(s) will be involved in
the review of documented equipment problems and backfits
subsequent to the Systems Review Group's evaluation,

TED should indicate that those systems included in the
June 9 event have undergone a human tfactors review, and
associated HEDs will be resolved to the satisfaction of
the NRC.

Will new HEDs be identified and evaluated as part of the
review ard test program? If answer to question 10.2 is

no, by whom will they be identified?

The potential exists for new HEDs to be identified.

17



11.

12,

13.

Background (Pg. 8l

TED concluded it was necessary to evaluate past equipment history tu
fdentify significant or recurring equipment problems to ensure that the
root cause is identified and corrected.

NRC Question: Does this mean that only equipment problems will be
evaluated or does it also include man-machine interface
problems?

1ED Response: It includes man-machine interface problems to the extent
that HEDs identified from the DCRDR will be reviewed.

Program Objectives (Pg. 82)

The 1ist of five ohjectives did not indicate whether human factors
concerns would be addressed.

NRC Question: Will human factors considerations be addressed?

TED Response: YES, to the extent ullowed in the review of HEDs identi-
fied from the DCRDR and by the role given to human
factors specialists as reviewers, not participants of
documented equipment problems and backfits determined by
the engineering and ope-ations-oriented Systems Review
Groups.

Program roach (Pg. B6

Five System Review Groups (SRGs) will be established to conduct this
program, Systems are assigned per groupings listed in Table 11.C.7.1
(Pgs. 84 and B85). The groups consist of Toledo Edison engineering
personnel and experienced support personnel from the nuclear industry.
The support personnel are highly qualified industry representatives
experienced in system design, operation, and testing.

18



13.1 NRC Question: Are human factors specialists included in the review

groups?

JED Response: NO. Refer to the answer to question 12,

13.2 NRC Question: Provide detail as to the composition of each team with

respec, to individual areas of expertise.

TED Response: Refer to the answer to question 12,

13.3 NRC Question: Will these groups consider man-machine interface

14,

problems?

JED Response: Only through the review of DCRDR MfDs. There is no
other activity in the SRATP to review explicitly man-
machine interface.

The results of the SRG efforts will be documented and then will be
reviewed and approved by an Independent Process Review Group (IPRG),
T1s group is composed of senior TED engineering personnel and other
top level industry experts operating in accordance with a formal
charter.

14.1 NRC Question: Describe areas of expertise of each member of the IPRG.

TED Response: The areas of expertise represente’ by the members of the
IPRG do not include human factors.

14,2 ‘NRC Question: Provide a copy of the "formal charter” for NRC review.

15,

TED Response: The NRC has a copy of the formal charter.

System Performance Review (Pgs. 87-88)

A review of past equipment performance requires an examination of
historical information on the system, Such information is available in
many different formats., A list of types of historical information

19



being considered 1s provided. Included in the list is "Human Engineer-
ing Deficiencies (HEDs) which were developed as part of the DCRDR."

The HEDs document deficiencies related to th n-machine interf
tween th erator and control room indications and controls.

15.1 NRC Question: Why are the reviews 1imited to only KEDs ‘dentified from
the DCRDR?

TED Response: (None.)

15.2 NRC Question: Why doesn't the man-machine interface go beyond
indicators and controls to include the equipment being
controlled?

TED Response: TED stated that the approach is comprehensive of man-
machine interface within the scope of the DCRDR,

SUMMARY

With several exceptions, TED responded to the NRC questions concerning
the SRATP, The exceptions refer to NRC questions numbered 6 and 15.1, to
which TED did not respond, In reference to NRC question numbered 6 TED
should submit documentation of its proposed actions for NRC review and
approval. In reference to NRC question numbered 15.1, TED should document a
response for NRC review.

NRC yuestion numbered 15.2 reads, "Why doesn't the man-machine inter-
face go beyond indicators and controls to include the equipment being
controlled?" Stated in another way, the NRC question is, "Does the review
of man-machine interface consider the plant equipment contrellcd from the
control room for which the panels provide an operator interface?" TtD
should document a response tc this questior. as restated for NRC review. In
addition, TED should provide documentation of its responses to all the NRC
questions.
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ATTACHMENT 1

Attendees of the Meeting Held October 9, 1985 .
to Discuss the Davis-Besse DCRDR

TE . resentativ

Jacque Lingenfelter TED

Richard Morrison fssex Corporation
Barbara Paramore Essex Corporation
Robert Peters TED

SNR resentativ

Al DeAgazio USNRC

Joe Moyer SAIC

Timothy 0'Donoghue SAIC

William Regan USNRC

Dominic Tondi USNRC

Other

Marc Deflin Duquesne Light Company
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Enclosure 2

Octover S, 1885
NRC/TED MEETING ON DCRDR

Summary of Preceding Events.

DCRDR Summary Report 6/84
Supplemental Information 1/8%
NRC Audit 4/8S
DB Event 6/9/85
NRC Letter on Audit . 7/85
Organization/Administration Changes 7/85
Course of Action 9/85
NRC Questions on Course of Action 9/85

Purpose of Meeting.
1. Discvss Program Changes related to DCRDR.
@a. Address NRC concerns from 7/2/85 letter.

b. Address System Review & Test Program and questions of
9/85 on Course of Action,

2. Schedule.
3. Future NRC/TED interaction.



DENISE B. McCAFFERTY

EDUCATION: 4.A., Edison Community Coliege, 1975
B.A., Experimental Psychology, University
of West Florida, 1877
M.A., Experimental Psychology, University
of West Floride 1980. Major area:
Memory and Hi .aan Performance

AFFILIATIONS: Human Factors Society, Member
Technical Interest Group: Industrial
Ergonomics

PROFESSIONAL BRIEF:

Ms. McCafterty has participated in research and development projects for over
eight years. The initial two yzars of her experience were in the area of educational
psychology, organizing and conducting training effectiveness workshops; and participating
in various research, design and date analysis projects. While working for the U.S. Navy,
Ms. McCafferty was responsible for operstion ¢nd muintenance of the Visual Detection
Simulator. These duties included training other personnel as to use of the simulator, and
the documentation categorization of data to be used in visua' research studies. As &
Research Psychologist. she designed and conducted repeated measures experiments
dealing with human performance in unigue environments.

For the last five years, .'s. McCafferty has been under contrect to various
electrical utilities, government agei.~ies and oil refineries. Her projects have included
the human factors engineering design, evalustion, and enhar.;ement of h'man-machine
interfaces of nuclear power plant and refinery control rooms in the Dnited States end
Spain. Ms. McCafferty has produced s var.-ty of reports, guideline’, and manuals. Jn
addition, she has participated in numerous procedure generation projects including
emergency (symptom and event based), system operating, alarm response and general
operating procedures. She has been involved with procedure evaluation projects on plant-
specific simulators from various vendors (GE, Ck, and Westinghouse).

'«sEXPERIENCE:
ESSEX CC.(PORATION (1980 - Present)

Steff Scientist for e human factors review of Exxon U.S.A.'s Benicie Refinery
Computer Replacement and _ontrol Center Modification project. Assisted in the
interview of over B0 refinery personnel ir an effort to “2termine user needs of & proposed
computer system. Produced & report which outlined the results of the interviews and gave
humen factors recominendations in the areas of control room workspace arrangement;
console layout; lighting; traffic/congestion; noise/communications; and housekeeping and
esesthetics.

Project Maneger for Public Service Eiectric and Gas Hope Creck Generating Station
symptom based emcrgency operating procedures verification and validation project.
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DENISE B. McCAFFERTY (continued)

Produced & work plan to guide the verificetion end validetion proceas. Participeted in
verification and validetion exercises with utility personnel. Observed Hope Creek
operetors perform procedures on a plant-specific simuletor.

Project Maneger for technical work for Nuclenor's Central Nuclear de Sanie Mearia
de Garons (Spain) subcontract to conduct & control room design review. Work was
performed under & subcontrect to Operations Engineering, Inc. Directed on-site collec~
tion of dete. Guided gencration of human engineering discrepancies, assessment of
probability of human error, and report production. Areas sssessed on site included
Annuncietors, Anthropometrics, Workspace Design, Panel Design, Controls, Displays,
Control-Display Integration, Communications, Emergency Equipment, Lebeling, Noise
.levels and lighting.

Task Meanager and Principal Investigetor for the development of an annotated

bibliography of human fectors applications literature for the Depertment of Energy,
Office of Nuclear Safety. Work was performed under subcontract to Lawrence Livermore
National Leboratory (LLNL). Revised & document of Human Factors Guidelines for
Meintenance also for LLNL.

Project Mensger for Louisiana Power and Light Company's Steam Electricel Station
safety function oriented emergancy operating procedures (EOPs) project. Developed
plant-specific Writer's Guide for Emergsncy Procedures including the verification and
validation program for use by operation's personnel. Supported humen fectors portion of
EOP generation, verification and validation efforts both onsite and at & non-specific plant
simulator. Scheduled and coordinsted production of EOPs, plant-specife technical
guidelines, and Procedures Generstion Packege materials (in eccordance with NUREG-
0888 and 0737 Supplement 1).

Project Manager for Baltimore Gas & Electric Company contract to prepare e
program plan report summarizing the Calvert Cliffs Nuclear Power Plant contro] room
design review process and the results of that review.

Project Manager for Baltimore Gas & Electric Company contract to perform an
annunciator design validation study at the Calvert Cliffs Nuclear Power Plant.

Project Menager for finalizing the Human Factors Evaluation of the Calvert Cliffs
Nuclear Power Station Units 1 & 2 Control Room Summary Report for Baltimore Gas &
Electric Company.

Research Scientict for Hidraelectrice Esranocla at Central Nuclear De Cofrentes
(Spain) site to perform a preliminary human factors control room design review.
Identified human engineering discrepancies (HEDs), assessed the probebility of error, and
the system or safety implications of such errors. Suggested possible backfits for HEDs.

Reseerch Scientist for Florida Power & Light Corporation contract to review alarm
system design for human fectors concerns using criteria set forth in NUREG-0700 end
NUREG/CR-1580. Also directed annunciator system redesign to correct Ceficiencies and
improve informetion transfer to the operatr..



DENISE B. MoCAFFERTY (continued)

Group Leader for Electric Power Research Institute's workshop for Human Factors
Design in Nuclear Power Plants. Assisted nuclear power personnel in developing and
applying humen engineering tools to hardwere design.

Research Scientist under contract to Duke Power Corporetion produced Procedures
Writer's Guide (in eccordence with NUREG-0888) for Emergency and Abnormal Proce-

dures for each of three multi-unit stations.

Research Associate for Suuth Caroline Eleetrie & Ges Corporation participated in
rewriting/reformating effort of all emergency, off normal, system and general operating
procedures for the Virgll C. Summer Nuclear Power Plant.

Research Associete on contract to Florida Power & Light Corporation performed
initial design for demarcation and hierachical lebeling scheme for control penel of St.
Lucie Unit 2 Nuclear Power Plant.

Research Associate for Texas Utilties Generating Company contract designed e job
performance aid to be used by nuclear power plant operstors as an additional means of
assessing plant conditions in the event of & Safety Parameter Display System failure.

Research Associate under contract to Baltimore Gas & Electric Company reviewed
& power plant fire protection system panel lsyout, operability, and corresponding
procedure manual,

Research Associate for Baltimore Gas & Electric Company Calvert Cliffs Nuclear
Power Plant contract evalusted current and proposed design of the two unit shared
control room annuncietor system. In addition, documented alarm response procedure for
each annunciator.

Research Associate for Consolideted Edison and Power Authority of the Siate of
New York contrscts using a plant specific simulator, assessed emergency procedure
effectiveness, validated and verified operator action sequences. In addition, rewrote each
of the two sets of plant emergency procedures for the Indian Point sites.

NAVAL BIODYNAMICS LABORATORY (1978 - 1980)

Research Psychologist. Designed conducted and analyzed results of repeated
measures studies dealing with human performance in unusuel environments, Assisted in
writing of research reports submitted for publication.

NAVAL AEROSPACE MEDICAL RESEARCE LABORATORY (1878 - 1878)
Psvchologicel Technician Was in charge of operation, maintenance and training of

personnel on the Visual Detection Simulator (VDS). Minor duties included documenting
target slides, editing the VDS = anual, and drafting technical drawings.



DENISE B. McCAFFEKTY (continued)

EDUCATIONAL RESEARCH AND DEVELOPMENT CENTER (1876 - 1878)

»

Greduate Research Assistant. Work included conducting literature surveys, assisting

in the organizetion and development of workshops, and orienting personnel with the ERIC

system. Analyzed and interpreted dste on Escambie County's Residence for Youth

Program, Children's Services Interagency Associetion, and Women's Infant's and Children's

Supplemental Feeding Program. Reviewed evailable Computer Managed Instruction
Systems.

PUBLICATIONS AND TECHNICAL REPORTS:

Human Feactors Review of the Benicie Refine lecement Project.
Alexandria, VA: Essex Corporation,

Work Plan for EOP Verification and Validation et Hope Creek Genersting Station.
Alexendria, VA: Essex Corporation, July 1985, (with B. Paramore)

Human Facto Evaluation of the Sant Marie de Garone Nuclear Power Plant
Room. Alexendria, VA: Essex Corporation, 1985, (with others)

Annoteted Bibliography of Human Factors Applications Literature. Livermore, CA:
L- «>ence Livermore Netional Laboratory, September 1984, (with others)

Procedure G 'neration Peckage. Volume 1: Introduction. Killons, LA: Louisiane Power
and Ligt t Company, July, 1984, (with others)

Procedure Gereration Package. Volume 2: Writer's Guide for Ememencg Procedure
(WG 001'. Killona, LA: Louisiana Power and Light Company, July 1984. (with

others)

Procedure Generstion Package. Volume 3: Technica! Guidelines TG-OP-902-000
through TG-O Louisiana Power and Light Company, July
1684, (with others)

rocedure Generation Package. Voll'me 4: Validetion and Verification Results. Killona,
LA: Louisiana Power and Light Company, July 1984, (with others)

rocedure Generation Package. Volume §: Emergency Procedures (OP-902-000 through
OP-902-008). Killona, LA: Louisians Power and Light Company, July 1984.

Human Factors Modifications to a Pre-Existing Alarm System. Proceedings of the Humean
Factors Society 27th Annual Meeting, 1883, 311. (with C. Baker)

Program Plan Summery of the Calvert Cliffs Nuclear Power Plants Units 1 and 2 Control
Room. Alexandria, VA: Essex Corporation, September 1983, (with others)

Nuclear Power

Review of the Cofrentes
July 1883. (with others)

Prelimin duman Fectors Control Room Desi
Plant. Alexandria, VA: Essex Corporation,
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vert Cliffs Annuncistor Desi Validetion Stu DRAFT). AJeundrh, VA: Essex
Corporation, April 1963, (with C, Weiss)

or Plant St. Lucie = Unit 2 _Contro) Koom

uncie vs . Al i : Essex Corporation, December 6, 1882, (with

Operator Response to Problems in Process Contro) Systems. Paper presented at 8th
Congress, International Ergonomics Association, Tokyo, Japan, August 23 - 27, 1982,
(with others)

Summery Report for The Procedure Writer's Guide Project. Alexandris, Virginia: Essex
Corporation, July 1, 1682, (with others)

Catewbe Nuclear Station Writer's Guide for Emergency and Abrormal Procedures.
Alexendria Virginia: Essex Corporation, July 1, 1882, (with others)

Oconee Huclear Station Writer's Guide for Emergency and Abnormal Procedures.
Alexandria, Virginia: Egeex Corporation, July 1, 1882, (with others)

cGuire Nuclear tation Writer uide for Eme ency and Abnorm Procedures.
Alexendrig, Virgiria: Essex Corporation, July 1, 1982, (with others)

Issues in the Desi of Annunciator § tems. Proceedings of the Humean Fectors Society
25th Annua) Meeting, 1881, 122-126. ?wlth others)

erformance Evaluation Tests for Environmenta) Research (P TER): Collected Pe ers
Report Number NBDL-80R00 New Orleans, Louisiana: Nava) Biodynamics

Lnboutory. July 1881, (with oth;n)

Humen Factors gvuuutign of the Cealvert Cliffs Nuclear Power Station Units ) & 2
Control Room (Draft) Volume 1: Summary Report. Volume 2: _Task Analysis,
Volume 3: ’ng Manual, Alexandria, Virginia: Essex Corporation, Mareh 1981.

with others

Performance Evalustion Tests for Environmenta) Research (PETER): Auditory Digit Span
Task. Proceeding: of the Human Factors Society 24th Annusj Meeting, 1€80, 340~

343. (with others)

valustion of the Escambia Co Women's Infant's and Children's su lementa)

Feeding Program: 1976 - 1878 Data. Pensacole, Fioride: University of west
Florida. (with p aylor)

Analvsis of Clientele Data for scembie County Residence for Youth Progrem ECRY):
1976 - 1978 Dets. Pensacola, Fiorida: Education Research and Development

Center, 1677,
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Anslysis of Clientele Date for Children's Services Interagency Association (CSIA): 1875 -
1877 Date. Pensecols, Floride: Educationa] Research and Development Center,
1877,

Computer Meanaged Instruetion MI): An_Investigation into Available Systems.
Pensacols, Florida: Educational Research and Development Center.

arning Transfer Fr ining Device to Ship~Mounted ~ athode Rev Tube (CRT).
Pensacols, Floride: Educational Research and Develrpuient Center, 1877 (Report
prepared for Naval Training Station, Corry Field, Pensacole, Florida. (with B.R.

Dunn)

Student Activities Entertainment Programming Survey. Pensacols, Florida: University of
West Florida, Office of Student Activities, 1876. (with J. Prohn)



BARBARA PARAMORE
EDUCATION:
M.A., Education, The George Washington University, 1969
B.A., English Literature, The George Washington University, 1967
Special courses in system safety analysis, }ob analysis, end commu-
nications.
AFFILIATIONS:

Member, American Association for the Advancement of Science
Member, '4uman Factors Society

PROFESSIONAL BRIEF:

Ms. Paramore has 12 years of experience in human fectors consulting for industry
end government. She has worked in the fields of nuclear power operations, toxic and
hazardous materials processing, commercial vessel operations, offshore drilling, end
consumer product safety. Much of her work has involved work system operations and
safety analysis, directed to identificetion of training progrem end procedural require-
ments and evaluation of human fectors in work settings. Ms. Paramore has extensive
experience in the development of designs and procedures for job-task analysis and human
factors safety evaluation, and in directing implementation of those meathods in the field.

EXPERIENCE:
ESSEX CORPORATION (1983 - Present)

Director, Systems Development Department. Ms. Paramore is responsible for
manegement and technice! direction of projects to improve personnel performance
relisbility and productivity in new and esteblished work systems. Project examples
include: (1) humsn factors support in the development of the human interface design,
staffing, end training concepts for & new processing facility to demiliterize chemical
munitions (client: U.S. Army Toxic and Hazaerdous Materials Agency); (2) support in the
review and enhancement of the control room desinn for Hope Creek Nuclear Generating
smotation (client: Public Service Electric & Ges end Bechtel Power Corporetion); (3)
essistance in the verificstion end validation of emergency operating procedures for
Louvisiana Power end Light's Waterford-3 Generating Stetion; (4) development of
procedures and aids for use by Department of Energy contractors to perform their own
human fectors evaluations of design, procedures, end communications (client: The
Lewrence Livermore National Leboratory).

BIOTECHNOLOGY, INC. (1979 - 1983)

Senior Program Professional. Ms. Paramore served as principal investigator and
project/task leader in the safely and personnel performance areas. Projects included:
(1) task analysis of nuclear power plant control room operations conducted for the Nuclear
Regulatory Commission's Office of Research, with the participation of eight utilities;
(2) support to the NRC in the development of guidelines for & systems approach to human




BARBARA PARAMORE (Continued)

fectors engineering design reviews of nuclear power plant control rooms (NUREG-0700);
(3) human factors engineering reviews of nuclear power plant control rooms prior to
licensing; (4) methodology development for utility control room design reviews, human
factors edvisory support during design review activities, and participation in assessment
of the safety significence of design discrepancies identified in reviews; (5) development of
preliminary procedures, training requirements, and risk indicetors for s proposed new
facility st Rockwell International's Hanford site operated for the Department of Energy;
end (6) studies of hazard~ essocisted with children's products and identification of fectors
affecting age suitability of such products, hazard anslysis of thermal insulation products,
end evaluation of the potential effectiveness of @ new safety stancard for architectural
glazing for the U.S. Consumer Product Safety Commission.

- ORI, INC. (1970 - 1979)

Project Director end Associste Program Director. In these capacities,
Ms. Paramore conducted end coordinated job-task analyses of commercial marine opera-
tions for the purpose of identifying training and licensing requirements. Analyses
eddressed commercial vessel control, liquefied natural ges (LNG) cargo handling, end
mobile offshore drilling unit operations. She also conducted & program of accident data
analysis for the Coast Guard in which behavioral fectors in eccidents we~e defined in
terms of performance requirements identified through tesk analvsis. Other nrojects
involved identification of risk sources and assessment of the potential efisctiveness of
risk reduction measures in marine operations.

PUBLICATIONS:
McDermott, M.. Paramore, B., & Callshan, W.T. Work in the Navy — A <escription of
Navy officer and enlisted occupations. Technical report prepared for the Office of
. Naval Research, Psychological ;iemet Division, under contract NR156-040-458 by
ORI, Inc., June 1975.

Paramore, B. & Stoehr, L. Handbook for development of qualificetions for personnel in
new technology systems. L.S. Coast Guard Report No. CG-D-75-76, June 1976.

Paremore, B. et al. Functional analysis of mobile offshore drilling unit operations
Technical Report No. 1242). Final report to the U.5. Coast Guard, prepared under
contrect DOT-CG-41903-A by ORI, Inc., April 1978.

Paramore, B., Gardenier, J.5., & Willis, R.M. Assessment of bridne-to-bridge radio-
telephone in collision prevention. Paper presented st the 1978 Detroit/Windsor
RCTM Assembly Meeting, April 17-21, 1978.

Paramore, B. & Jones, D.T. Personne! gualificetions for mobile offshore drilling unit
operations. Paper presented at the 1978 Annual Meeting of the Human Fectors
Society, Detroit, Ml, October 16-19, 1978.

Paramore, B. et el. Study of task performance problems in reports of collisions,
rammings, end groundings in harbors and entrances. Final report to the U.S. Coast
Guard, prepared under contract DOT-CG-41905-A by ORI, Inc., November 19786.
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Peremore, B. et 8l. Human sn¢ physical factors sffecting collisions, remmings

undings on the wester: rivers and Gulf Intercoastal Waterway (Technical Report

&g. %0565. Final report to the U.5. Coast Guard, prepared under contract DOT-CG-
41903-A by ORI, Inc., January 1979,

Simpson, W.E. & Paramore, 8. Assessment of collision risk reduction fectors for LNG
shipping into Cove Point, Maryland (Technical Report No. 1609). Final report to the
ohns Hopkins University Applied Physical Laboratory, prepared under contract
601075 by ORI, Inc., December 1979.

Paramore, B. Identification of emerging hazards in the children's and recreation program
area. Final report to the U.S. Consumer Product Safety Commission, prepared
under contrect CPSC-79-1204 by BioTechnology, Inc., April 1980,

Paramore, B. An evolving system of hazard identification end enalysis for consumer
product safety. Paper presented st Symposium on Human Feactors end Industrial

Design in Consumer Products, sponsored by the Human Factors Society and the
Industrial Designers Society of America, Tufts University, Medford, Massachusetts,
May 28-30, 1980.

Perarnore, B. Analysis of architectursl glezing injuries, 1978. Final report to the
U.S. Consumer Broduct Safety Commission, prepared under contract CPSC-C-79-
1204 by BioTechnology, Inc., September 1980,

Paramore, B. & Burgy, D. Innovstions in task enalysis of nuclear power plant control
room crews. Paper presented st the 1982 Winter Meeting of the American Nuclear
Society, Washington, D.C., November 14-19, 1982.

Paramore, B. & Benks, W.W., et al. A pilot task enalysis of the Rockwell Size Reduction
Fecility, 234-5Z Plutonium Finishing Plent. Richlend, WA: Hanford Environmente!
Health Foundation, November 1983.

Paramore, B. & Peterson, L.R., Editors. Human Fectors review plan. Livermore CA: The
Lewrence Livermore National Leboratory, September 1984,



JOHN E. FARBRY, JR.

EDUCATION: Bachelor of Architecture, Washington University, 1965.
M.A. Experimental Psychology, University of Missouri-Columbia,
1973
Ph.D. Experimental Psychology, University of Missouri-Columbia,
1978; Major Area: Human Memory and Cognition

AFFILIATIONS: American Psychological Association (Member)
Division 21: Society of Engineering Psychologists
Human Factors Society (Member)
Technical Interest Group: Computer Systems
Potomac Chapter of the Human Factors Society (Member)

PROFESSIONAL BRIEF:

Dr. Farbry's activity in psychology has been concerned with basic research in human
performance, teaching, and the application of psychological knowledge to complex
systems in industrial settings. His research activity involves the investigation of stress
effects interacting with individua! differences and the analysis of human memory and
learning. In the first area, stress effects were examined with regard to COping responses
in a VA hospital environment. Also, the effects of stress on problem-solving behavior
were studied in a Jaboratory setting. The second area includes the study of qualitative
changes in memory over an extended period of time and the observation of error behavior
in rote learning. The undergraduate courses taught include experimental method,
physiological psychology, introductory psychology and the psychology of language. During
his three years at Essex, his work has been primarily concerned with the analysis and
evaluation of the operator-machine interface in nuclear power plant control rooms. This
work has been directed primarily to the evaluation of conventional PWR and BWR main
control rooms in the U.S. and @ BWR radwaste control room in Japan. He has conducted
design studies of control panel component arrangement in both cases. The two most
recent projects have focused on the evaluation of CRT display systems in advanced
control rooms for BWR and PWR facilities in Japan.

EXPERIENCE:
ESSEX CORPORATION (1980 - Present)

Project Manager. Directed evaluation of CRT display system for advanced control
room of Chubu Electric Power Company. This work included the updating and reorgani-
zation of CRT specifications; analysis of population stereotype data from client
operations personnel and application of the results to CRT evaluation. Conducted review
of functional allocation between control room operator vs. CRT tystem and an
information availability analysis. Evaluation of CRT display system including features of
CRT format organization, color/symbol schemes, alarm system, CRT information access
and labeling.

Research Scientist. Developed general guidelines and Criteria to support design of
main centrol room in 2 nuclear power plant. The guidelines were directed to the
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arrangement and grouping of components and component systems on the main control
panel, the determination of the profile and floor plan configuration of the control panel
and the planning of the control room facility.

Research Scientist. Deveioped population stereotype questionnaire for contro) pane!
elements with results applied to stereotype specification for an advanced control room
(ACR) of a pressurized water reactor unit for Mitsubishi Heavy Industries. Also evaluated
CRT pages for ACR and studied operator movement among CRTs. Developed voice-
computer communication guidelines to support interactive computer systems.

Project Engineer. Evaluation of proposed and existing contro) panels for radwaste
control room of boiling water reactor plant for Japan Atomic Power Company. Short-
and Jong-term recommendations were made regarding the arrangement of panel
components, proposed component types and annunciator system. The recommendations
included a design proposal for the component arrangement of two radwaste control
subpanels.

Research Associate. Performed human factors evaluation and a design study for
main control panel arrangement of new pressurized water reactor power plant for
Carolina Power and Light. Also participated in on-site evaluation of individua!
components and panel arrangement for main control panel of existing boiling water
reactor plant and prepared label back{it supplement.

HELLMUTH, OBATA, AND KASSABAUM, INC. (1978 - 1980)
Saint Louis, Missouri

Architectural Draftsman/Research. Commercial structures: preparation oi con-
struction documents, statistical research on firms distribution of manpower across
different building types. Client contact, coordination with structural and mechanical
engineers, building code analysis.

CHINN AND ASSOCIATES (1977 - 1978)
Columbia, Missouri

Architectural Draftsman. Commercial and residential structures. Coordination
with structural and mechanical engineers, preparation of construction documents such &s
site plans, fioor plans, elevations, construction details and perspectives.

STEPHENS COLLEGE {1976 - 1977)
Columbia, Missouri

Instructor. Department of Psychology. Full responsibility for six courses in Basic
Psychology and courses in Psychobiology and the Psychology of Language. Also, student
advising and staf{ seminar participation.
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MID-MISSOURI MENTAL HEALTH CENTER (1974 - 1976)
Columbia, Missouri

Research Assistant - Coordinated medical, research, and technical staff for
psychological research on stress in hospital patients receiving a Jdifficult examination
(endoscopy). Also recording of polygraph data before and during examination, pre- and
post-patient interviews, data reduction/preliminary analysis, library research, and assis-
tance with the preparation o a variety of journal articles.

CHINN, DARROUGH, AND COMPANY (1973 - 1974)
Columbia, Missouri

Architectural Draftsman. Commercial and residential structures: preparation of
construction documents, coordination with structural and mechanical engineers.

UNIVERSITY OF MISSOURI (1973)
Columbia, Missouri

Teaching Assistant. Department of Home Economics. Architectural Design II:
Taught design process, planning, and development of drafting skills. Delineation course:
Emphasis on color media applied 10 interior perspective drawing.

UNIVERSITY OF MISSOURI (1969 - 1973)
Columbia, Missouri

o e

(Laboratory Instructor); General Psychology (Course Coordinator, Discussion Leader); and
Research Methods, The Senses, Applied Psychology (Assistant).

Teaching Assistant. Department of Psychology. General Experimental Psychology

UNIVERSITY OF MISSOURI (1969 - 1971)
Columbia, Missouri

Research Assistant. Department of Psychology. Design of graphic stimuli (face
components) for automated display in a human Jearning study, data collection, and
assistance with the writ'ng of journal articles.

HELLMUTH, OBATA, AND KASSABAUM, INC. (1966 - 1968)
Saint Louis, Missouri

Architectural Draftsman. Commercial structures: preparation of construction
documents.

A.L. AYDELOTT AND ASSOCIATES (1965)
Memphis, Tennessee

Architectural Craftsman. Commercial structures: preparation of construction
documents.
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TECHNICAL REPORTS:
Summary Report: A Human Engineering Re.iew of an Advanced Control Room CRT
§1;%§§ ii i |

$ « Technical Report f¢r
ubu Electric Power ne. in Nagoya, Japan, in press. (with D. Eike)

u ectric echnical Report for

mpany, Inc. in Nagoya, Japan, in press. (with R. Kane, S. Fleger, and
T. O'Donoghue)

| vation of an Advanced Control Room CRT Display System for
ectric %mv r Com ~ Technical Report for Chubu Hectric Power

nc. in Nagoya, Japan, in press. (with S. Fleger, P.. Xane, T. Harding, and
.EE_Iement: of CRT Display
ompany, Inc. in Nagoya,
Evaluat on of CRT Formats, CRTs, and Kezglo_c.rds for the
: indumies Advanced %mrE oom. echnical Report for

itsubisi Heavy industries, Janan, uly 1982, (with R. Kane, S. Fleger, T. Harding
and F. Piccione)

Extracontractual Studiss on: Etregs! Mothed for Design Criteria Evaluation, and PCC
| «dy. Technical ke, ot for Mitsubishi y i apan, July,

i ane, D. Metcali, R. Benel, S. Fleger)

Response s ereoti'gs of Japanese nu :lear

ompany,
D. Pisitz).

hliogra
Irstries, Japan, July
N. Tulloh, and L. Grealis)

eport for Mitsubishi Heavy
.ane, H. Manning, S. Fleger, T. O'Donoghue,

Human 15 tors evaluation re

rt on the Tsuruga Numbgr One New Radwaste Control

m inal report prepared for the Japan ower Eempgny, Septer ber
J9BL. (with A, Strong)

Label back{it su rlement BSEP i and BSEP 2. Prepared for Carolina Power and Light,
§ptember %951.
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or _the Brunswick Unit | and Unit 2 Contro! Room.
eport prepare arolina Power and Light, September lgfl. 'anh V.

Talley, D. Beith, E. Talley, and T. Justice)

report prepared for Carolina Power and Light, Septem . with W, Talley,
J. Haher, T. Amerson, D. Beith, und T. Justice)

JOURNAL ARTICLES:

.Control-display integration on large, multi-system control panels.

Proceedings of the
Human Factors Sociﬁix 25th Annual Meeting. Rochester, New York I;{i. (with
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PROPOSED WORK PLAN FOR DEVELOPMENT OF THE DAVIS-BESSE SFRCS PANEL

This document describes o work plan methodology for the design
of & new panel to serve functions of the Steam Feed Rupture and
Control System (SFRCS). The work plan is composed of nine tasks
which inclrde o roquirements analysis (Tasks 1 & 2), the design and
eveluation process (Tasks 3-7), and o final review of the completed
preduct and documentation of the pane! development (Task B8 8 9).,

TASK 1: ANALYZE DOCUMENTED PROBLEMS
WITH SFRCS COMPONENTS

Obuestive

© Te Zetermine which foeatures of SFRCS related components
heve dicumented problems which may need orrection,

1. Review all HEDs concerned with SFRCS and group HEDs
sccording to schedule for correction,

€. Review relevant infcermation resulting from the plant trip
on June 8, 1985 (e.g., NUREG 1154, Davis-Besse reports,...)
and determine which issues need to be nddressed for
possible SFRUS corrections.

Produsss (Tosk_ 1)

° List of issves which should be addressed during any
corrections of SFRCS in the mair contro! room.

Svepers Nesded f~ v Davis-Besse Porsonnel (Tesk 1)

° Operations and J8C personne! available to provide
information regarding the operator requirements and
hardware requirements nf SFRCS.

° Project management review of identified problems.

TASK 2: IDENTIFICATION OF SFRCS INFORMATION AND
CONTROL REQUIREMENTS

Qbiestive

© Davis-Besse is in the process of developing a new panel in
order to contralize SFRCS functions. The objyective of tlhis
task is to identify information and control requirements
for the SFRCS functions.



Review Task J rosults for SFRCS instrumentation and control
requirements. Determine if any SFRCS related components
are recommended for add tion, deletion or reloceation,

2. Review DCROR task analysis to identify which information
end control requirements are required for SFRCS functions
in the emergency procedure.

3. Through interview and joint analysis with system enginesrs,
I8C und operations, determine which other I8C requirements,
if any, should be addrevsed for the proposed panel to
support SFRCS functiens. Thie analysis ®ay review portions
of selected normo! procedures.

4. Determine criteria regarding installation or control panel
considering:

© Seismic.

» Fire separation,

¢ Consideration of space requied behind pane! face
end wn top of panel (e.g., space for saintenance,
for operation,...)

© Availability of new controls and displays from
wanufacturer.,

© DOther criteria.

Produsts (Task 2)
° List of information end control requirements for SFRCS

s

functions., This list should flag reguirements for new
components vs. relocatad components. Requiremente for
relocated compenents should identify existing pane!
location.

Suepert Needed frow Davis-Besse Porsonne! (Tosk_ 2)

TASK 3:

Obisstive

Availability of Operations, 18C, and/or Systers Engineering
for requirements analysis (determination of Tech Spec
velues, set points, ...)

Review by oroject management of component requirement |ist.

IDENTIFY HARDWARE FOR SFRCS FUNCTIONS

To identify specific components to provide required
instrumentation and control functions for the SFRCS
function,



.

Steps

1. Determine which oxisting components will satisfy
information and contreol requirenents and other practical
requirements such as size. Refor to relovant HEDs from
DCRDR.

2. For new component requirements compare possible components
from different manufacturers on the basis of relevant
criteria from 0700 and Davie~Besse oxperionce.

Preducts (Tosk 3)
° List of displays and controls proposed for new panel,

Svepers Nesded frow Davis-Bense Porsenne! (Task_ 3)

Availability of Operations aid I8C persconne!l te provide

°
Davis~Besse experionce as input into selection.

° To be detormined: MWill CRT/SPDS be involved here? Or are
only hardwired components to be used?

TASK 4: ASSESS GROUPING OF SFRCS RELATED COMPONENTS
Obiectives

o Assess proposed system grouping of SFRCS re'ated components
relative to other system groupings to ensure that operater
traffic patterns are offective. This tesk does not address
srrangement of specific componients within a group.

° To identify and address any human factors problems which
could arise from relocating components (e.g., is it
pessible that importent existing control~display relations
will be disturbed? MWill component grouping be degraded?

Steps

1. Prepure traffic patterns for proposed grouping of
components. The traffic patterns should be based on
procedures which use the new SFRCS components and relocated
SFRCS components.

2. Compare the traffic patterns for the proposed arrangements

to those developed for the DCRDR. The primary critecia
vused in ihis comparison will include:

- Distence walked.
= Number of shifts between system groupings.

= Number of sh.fts botwoen different panels (console,
vertical panel, back panels).

« Interference among operators.



These comparisons will focus on the SFRCS function and
other functions which use components proposed for
relocation to the SFRCS panel.

3. Verify problem components with operator(s).

4. Resolve locations of problem components.

Produsts (Task_4)

° List of problems identified in traffic poxtern snalysis.
These items would identify which components, if any, wers
net in an approprinte system grovping, or those components
which are strongly associated with more than one system
grouping.

° Final list of components to be placed on nev panel.

Svepers Needed from Davis-Besse Porsonnel (Task 4)

° Project management review of components in poor locations.

TASK S: PRCLIMINARY SFRCS COMPONENT ARRANGEMENT

Davis-Besse has developed preliminary disgrams showing different
slternatives for a u 7icked componoent arrangement. Davis-Besse has
alreo developed o fui:-scale mock-up of the new panel based on one of
the preliminary diagrams.

Obiestive

° Complete a preliminary component sr-angement in sufficient
detail to al'ow an evalustion of component errangement,

1. Cowmpare the list of components and component requirements
doeveloped in this work plan to the set of components used
for the mock=-up.

2. Review criteris for component layout. Thewe criteria
include practical considerations such as ptnel structural
limitations and Tire separation; and NUREG-0700 criteria
(e.g., panel layout, locatien aids, ...).

3. Revise the preliminary schems to sccommodate changes in
list of requirements.

4. Consider alternative mimic arrangement, if vseful.

Products (Task_$)

° Descr option of list of criteria.



) Revised mock-up end/or drawing to reflect incorporation of
vpdated criteria and requirements. This scheme to include
sufficiont labeling for component location and
identification during evaluation.

Suppert Needed from Davis-Besse Personne! (Task §)

° I8C personnel to provide information regarding panel
structure and component area constraints.

° Review of revised layout by Project Manager.

TASK 6: EVALUATION OF PRELIMINARY COMPONENT ARRANGEMENT

Qbiestive

° Determine to what extent the preliminarvy component
arrangement sotisfies operational needs defined by (1) @
walkthrough on the moctk-up and (2) review of relevant SFRCS
HEDs from DCRDR.

Steps

1. Develop scenarios for SFRCS operation for emergency
procedure walkthroughs.

2. Ensure that all relevant portions of mock-up are prepared
for o walkthrough to evaluate only component srrangement
(relationships among individus! components within »
grouping) and labeling.

3. DObserve 2perators as they walkthrough thy prepared
scenarios te identif, possible human factors concerns with
the pane!l layout.

4. Interview operators participating in walkthrough for
comments, criticisms, and suggestions.

5. Assess operator comments.
6. Roeview the HEDs which are relevaut to the component

arrangement and determine if the layout corrects the
problems.

Products _(Task_6)

[ Scenarios and procedural steps used in the evaluation.
© Record of walkthrough comments by observors and operators.
° Record of assessment of comments.

0 Re~ord evaluation of HED correction.



Svppers Needs frow Davis-Besse Personne! (Task 6)

° Opet "ors o essist in development of scenarios.

° Operstor to ensure relevant portions of mock~up are
prepared for valkthough.

° Operators to participate in walkthrough and interview,

° Operators and Systems Engineer to assisi in evaluating
SFRCS MED correction.

TASK 7: REFINE AND FINALIZE DESIGN
Obuective

° To complete the design process and prepare final!l documents

svitable for panel construction.

i. Incorporote comments on preliminary design into drawing
new panel. (This process may bc semewhat iterative Cue
evalvations of new changes and trade-eff snalyses).

2. Evaluats modifieo design as required. Examine all HEDs
identified in Task 1.

3. Prepare final drawing and necessary notes for panel

manufacture. The final design drawing shoulo include
proposed label content.

Produets (Task_ 1)
© Record results of HED ¢ rection assessment.
° See No. 3 above.

Svepert Needed frowm Davis-Besse Parsenne! (Task_ i)

° Operations and Project Management to review changes ond
f nal document.

TASK 8: RFVIEW MANUFACTURED PRODUCT

ObJestive

° To determine if manufactured pane!l satisfies
specif.cations.

of
to



Sieps

(This item could change depending ¢n who manufactures the panel and
the number of participants in the process.)

1. Check physical layout features of panel such as dimensions,
color, application of mimic lines, and components

characterietics against the requirements established in
earlier tasks.

Produst_ (Tosk 8)

° Statement of any .roblems identified in above evaluation.

Svpperst _Negded frow Davis-Besse Poersonne! (Task 8)

° Review by Project Manager, Operations, and 18C.

YASK €: DOCUMENTATION OF DESIGN PROCESS
ODbiestive

° To provide descrigtion of important steps in the design
process, to record the level of preparation for the design
proces: and the rationale for key decisions in the process.

Siees

1. Prepoare summary of each task in the design process and
combine into & final report.

Preduet (Toask 3)
° Final report for SFRLS panel design.

Suppors Needed from Davis-Besse Personne! (Task 39)

° Review of report by Project Manager.



MEIHOD FOR UPDATING SFTA AND
18C REQUIREMENTS VERIFICATION

The following additional function and task analysis will be performed
to document and further verify ~ quired instrumen’: tion and control
requirements as recommended ‘n the NRC's DCRDR avdit report of July 2,

1985:
1.

2.

Complete function and tesk analysis of radioactivity
release response (not previously analyzed)

Reanalysis of operator actions for steam generator tile
rupture to «sure comprehensive identification nf
information ano control needs (parameters and control
sction capabilities’®

Analysis and documentation of required characteristics
of instrumentation and controls to meex information
and control needs for all emergency operater tasks.

Verification of J&C svailability and suitabilixy by
cemparison of requirements data from steps | - 3 above
to existing instrumentatien and controls.

ANALYSIS TEAM

The analysis team will consist of a human factors specialist with
experience in DCRDR task analysis and @ nuclear operations specialist (SRO
license), and a systems/ J8C engineer.

lNﬁH}S TO THE ANALYSIS

ANALYSIS

Atnorma!l Transient Jperating Guidelines (ATOG)

Safety se. nce diagrams developed in analysis
leading to ATOG

System Function Review Tables developed ‘n previcus
function and task analysis for tho Davis-Besse DCRDR

Documentation of system changei recom~ended by
Davis~Besse’'s System Review Group.

APPROACK

The analysis espprosch is divided inte four parts, corresponding to
the four needs identified in the DCRDOR audit report.



l:_ _Rodicnctivity Relense Anglusis

8. Review system documentation ard technical specifications
pertinent to radicactivity release detection and control
system,

b, Review administrative procedures concerning personnel
responsibilities for radicactivity release control.,

¢. Prepare safety sequence diagrams identifying system and
operator functions for radicactivity release response.

d. List tasks required to accomplish operator functions.

e. Analyze each task and specify task action requirements,
and the necessary instrumentation and controls and their
characteristics, based on what the operator is expected
to accomplish and plant system characteristics and
operating and safety limits.

f. Synthesize instrument and control rocvirements specified
for each component and ,arameter, . system,

2._._Steam _Generator Tube Rupture Aralysis

a. Compare existing Task Data Forms to spplicable portions of
the ATOG and safety sequence disgrams. Add any operator
actions and associated information and control needs that
mey have been omitted from Task Deta Forms.

‘be Compare Task Dats Forms as amended in step (a) to
applicable parts of the symptom-based EOP and technical
specifications to identify any additional sction, information,
and control needs that may be called for by thoese documents.

¢c. Analyze all information and con*rol needs on updated Task
Data Forms to specify implications for I8C characteristics
as in step 1(e) above.

. Synthesize I8C requirements as in step 1(f) above.

3...Anwlysis_and Dogcymentation of Reguired I8C Charscteristics
for All Remaining Emergency Operating Seguences
This will be c¢one o5 described for steps 1(e) and 1(f),

4, _ Verification of Avpilability snd Charscteristics of
Exisfing_lnstrumeatation_ ang Contrels

The syrthesized set of requirements for each emergency response
sequ nce will be compareo to ex'*ting components in a walk-through exercise
inv ving one ‘o twy :rerators to assist the analysis team. This will be
done in the muckup., Before these exercises the mockup will be verified and
updated as necessary to ensure that it it fully accurate with respect to
the current control room.



DAVIS-BESSE HED REASSESSMENT METHODOLGY:
DETERMINATION OF CUMMULATIVE AND INTERACTIVE EFFECTS

The procedure employed to dutermine cummulative and interactive effects between
HEDs initially requires the identification of ali HEDs ~elated to & specific component.
This =~ be done using the on-line tracking system which can eross-reference HEDs using
specific component 1D numbers.

A tean. of human factors specialists and operations personnel will evaluate the
specific relationships between HEDs to determine those which will interset to increase
the error potential and/or decrease the potential for recovery. Because the consequence
of the error is & constant, and only the potential for that effort is impacted by interactior.
effects, the consequence of error will remain as determined during normel essessment,

The feetors to be considered by the evaluation team are as follow:

1 Potential for Error
A. Situational factors
1. Time criticality for tesk ecmpletion
2. Frequency of use of eomponent

B. Specific fectors

1. Operator frnction/involvement
&. Meintained control of dynemic system parameter
b. Discrete contro] of plant systems
¢. Monitoring systems/responding to elarm information

2. Hur.an engineering con..derations
@. Determination of general location of component in econtrol room
b. ldentificetion of specific location of component in control room
¢. Usability of component

. Potentiel for Recovery
A. Detectability of error-contingent on verfication of eontrol aetion (feed-
back)
1. Nature o verification information (direct vs. inferred)
2. Accessibility of verification information
B. Restoration of crror de~endent on dynamics of system(s) involved




DAVIS-prest COMPUTERIZED WED TRACKING SYSTEM
(Prototype)

Semple NED Data and Sample HED Status Sunmary



DAVIS~-EESSE FAGE NO: 1
HUMAN ENGI EEFING DISCIEFANCY (HED) FEFOFT

TITLE: Accaidental activation of Fushb HED NO: F.4,1,2
utton Centrels CATEGOFRY: 111
ETATUS: COmME
ITEME INVOLVED: COFF CODE: N/a
FANEL ID: C-15%
COMFNT I1D: HIS-E227 HIS~-€23¢& HIS-€237 NIE-E240
M1 =E£242 HIS-€2432 HIE~E2494 HIE-E2 a6
HlI&~E 4B HIS-E2S0 HIS-£2851 HIB- £2%4
HIS-EEcE

PFROBLEM DESCFRIFTION:
Fushbuttons mounted low on the Electrical Distribution lanel are subje

€t to accidental activation by pergann: 1l leaning or bunping against th
L LT

076:’ PAFA' 6. 3 . 1 - 2'
DATA SOUFCE: 01.2

SFECIFIC ERFOR:
Inadvertent activation of control .

BACYFIT:
Change the pushbuttons to rotary switches to prevent i1nadvertent Aactav

ation

DISFNSITION:
Changing the controls would viclate the curcent shape coding conventio

nE in the control room. A foot-guarc extends 4.5 inches fron the base
of the panel to prevent cperatore fran leaning cr bunping the panel,

SCHEDULE : N/A
OF 1A T OF D.Eeith DATE: 07/19/82

AFFFEOVED: DATE:



DAVIES-ERESSE FAGE NO: 1
HUMAN ENGINEEFING DISCREFANCY (MED) REFDRT

TITLE: Indicator Lights are Dim HED NO: FeSa1.1
CATEGDORY: 11¢
ETATUS: COmMF

ITEME INVOLVED: COFF CODE: CL®

FANEL 1D: C-22
COMFNT 1D: E1-€0038

FANEL 1D: C-€
COMPNT 1D: 21-20060

FANEL 1D: C~-7
COMPNT 1D: TI-FCT
®
PROBLEM DESCFIFTION:
Lights on the above panels are difiicult to read clearly and have litt
le contrast in anbient lighting. Cperators nust shield the lights wit
h their hands to read the displays clearly.

0700 FARA: €.5.3.1b
DATA SOURCE: ©.8.1.E3(4),86.5.1.B6(1),04,3

SFECIFIC ERROF:
Miginterpretation of eo 1pnent status

BACYFIT:
logrease brightness of LED lighte,

DISI OSITION:
Add & hood to all LED dieplays to elinminate glare and increase the bri
ghiness ~aontrast.

SCHEDULE: Cth Fefuel

OF IGINATOF: D.EBeith DATE: 07/2€/E3

AFFFENOVED: DATE:




DAVIE~BESSE FAGE NO: 13
HUMAN ENGINEEFRING DISCFEFANCY (WED) FEFOFRT

TITLE: Label Cleanliness HED NO: P.€.1.2
CATEGORY: 111
ETATUS: COMF
ITEME INVOLVED: CORFE CODE: CL®
FANEL ID: ALL
COMPNT ID: ALL

FPROBLEM DESCF IHTION:
No procedure exis’ 5 for the pericdic cleaning of control panel labels.
Labels are no’l cleaned on & rvregular basis
0700 FARA: €.€.2.4d
DATA SDUFCE: SE.1.BE(9),86.1.B4¢1),06.7

SFECIFIC EFROF:
Msreading component labe.s

BACIFIT:
Egtablish a maintenance or adninistrative procedure for periodic clean
ing of labels.

DISFOSITION:
Sane a8 above. In addition labele will be standardiz.d blachk on white
to reduce reading prablens,

SCHEDULE: 7th Fefuel

ORIGINATOR: D.Beith DATE: 07/25/82

AFFFROVED: DAT 3




DAVIS~EESSE FAGE NO: 1
HUMAN ENGINEEFING DISCREFANCY (MED) FEFDFRT

TITLE: Computer Display Titles are Un HED NO: Pe?:1013
clear in Descraibing Display Co CATEGDRY: 111
CTATIS: COMF
ITEME INVOLVED: CORF CODE: ENM

PANEL 1ID: CRT'S
COMFNT 1D: DISFLAYS

FPROBLEM DESCFIFTION:
Titles used for individual CRT displays d5 not eccurately describe the
actual contents of the display

0700 FARA: €.7.1.%a()

DATA SOUFCE: S7.1.BI2(€),EB2(7),B2(B2)

SFECIFIC ERFOR:
Delay in cbtaining a.propriate data.

BACKIIT:
Modify display titles to give & clearer indication of display contents
uzing standard acronyms and abbreviations developed for contral room
labels.

DISFOSITION:
Sane as above.

SCHEDULE: 7th Refuel
OF IGINATOFR: D.EBeith d DATE: 12/14/E2

AFFFOVED: DATE:
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.
DAVIS-EESSE FAGE ND: 1
HUMAN ENGINEERING DISCREFANCY (HWED) REFOFT
TITLE: Inconsistent Use of Color in t HED NO: P.B.1.1
he Contral Foom CATEGORY: 111
ESTATUS: OFEN
ITEME INVOLVED: CORF CODE:

FANEL 1D: ALL
COMENT 1D: ALL

FPROBLEM DESLrIFT YN

There 16 no consistent meaning assigned to the colers used for Conpone
nt and wimic coding across the contral roomn.

0700 PARA: €.85.1.1d(1) €.5.1.60(2) €.5.3.2a(2)
€.9,2.21(1)
DATA SOURCE: SB.1.B7(1,7,8,%)

SFECIFIC EFRFOR:
Delay in locating/identifying controle and display.

BACKFIT:
Developuwent and iuplenent a standard systen of color coding to the con
trol rocn.

DISFOSITION:
To be reviewed further under the labeling study.

SCHEDULE:

CRIGINATOF: D.Beith DATE: ©1/17/8B4

AFFFROVED: DATE:




HED NO.
".‘.’

PS.1.1

P6.1.2

P7.1.1

P8.1.1

DAVIS-BESSE HED STATUS SUMMARY

TITLE

Accidental Control
Activation

Dim Indicator
Lights

Label Cieanliness

CRY Display Title
Clarity

Inconsistent Color
Codes

PNL
c1s

coe
co?
c22

ALL

CRT

ALL

CHMPNT

H1S6227
H1S6242
HIS6248
HIS6626
H1S6236
HIS6243
HIS6250
HIS6237
HIS6244
4156251
H1S6240
HIS6246
HIS6254

213000
TI-RCT
$160098

ALL

ALL

ALL

07¢0

64109

65310

66244

6712a

641111
651141
651642
653222

CAT
111

1ic

111

I

111

STAY

Comp

Comp

Comp

Comp

Open

COR SCHED
N/A N/A
CLS Rer-6
CLS Ref-7
ENH Ref-7
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LICENSEE
(LERs)

EVENT REPORTS

HUMAN
ENGINEERING
DISCREPANCIES
(MEDs)

OPERATOR
EXPERIENCE
REPORTS/
INTERVIEWS

NUCLEAR POV ER
PLANY RELIABILITY
DATA SYSTEW
(NPRDS)

MAINTENANCE
WORK ORDERS
(MWOs)

FACILITY

CHANGE REQUESTS

(FCRs)

TRANSIENT
ANALYSIS
PROGRAM REPORTS
(TAPs)

t 1

'

T

i |
i

SYSTEMS REVIEW

ae GROUP
EVALUATION

[ ]

DOCUMENTED
ZOQUIPMENT
PROBLEM/

BACKFIT

HUMAN FACTORS
REVIEW

YES

PROCESS REVIEW

REVIEW BY
INDEPENDENY

GROUP (IPRG)

YES

DEVELOP/MODIFY SOLUTION
e | RECOMMENDED ACCEPY
BACKFITS i 9 .
FCR
DEVELOPMENT

IMPLEMENTATION/

SCHEDULING
PREEXISTING — HUMAN FACTORS
FCRs REVIEW OF FCRs

K|

VERIFICATION
AND FINAL
VALIDATION

DOCUMENTATION
AND REPORYING

NO



HED NO.
P1.7.10

P1.7.11
P3.1.37
Pa. 1.8
PS.1.2
'ps.x.s
P8.1.7
PS.1.9

PS.1.29
PE.1.12"

PE.1.15
P9.2.1
’s.z.‘

P9.2.5
P9.2.6

P9.2.7
P9.2.18

PS.2.20

DAVIS-BESSE SYSTEMS REVIEW GROUP
DISCREPANCY INDEX

TITLE

LAMP TEST/DUAL BULSB
CAPABILITY

INDICATOR BULBS SHORT QUT
DURING REPLACEMENT

ANNUNC/ATORS WITH MULTI-
PARAMETER INPUTS

CONTROLS CO-LOCATED EXCESSIVELY
CLOSE TOGETMER

UNLIT INDICATOR LIGHTS PROVIDE
SYSTEM STATUS

SCALE RANGE INSUFFICIENT FOR
MAXIMUM SYSTEM VALUE

METERS DO NOT HAVE AN OBVIOUS
FAILURE MODE(OFF-SCALE LOW)

MULTISCALE METERS DIFFICULT TO
READ

METERS SUFFER PARALLAX PROBLEMS

LABELS NOT LOCATED ABOVE THE
ELEMENTS DESCRIBED

TEMPORARY LABELS OBSCURE LABELS
AND COMPONENTS

SFRCS DISPLAY ARRANGEMENT
INCORRECT

RELATED CONTROLS/DISPLAYS NOT
PROPERLY GROUPED

ICS PANEL ARRANGEMENT MISLEADING

CONTROL VIOQLATES OPERATOR
EXPECTANCY

AFW DISPLAY ACCURACY INSUFFICIENT

SFRCS INFORMATION AVAILABILITY
INCONSISTENT

SFAS ISOLATION GROUPS UNCLEAR

CATEG
1A

IA

ITA

1A

TIA

I1A

118

I1A

I1A
I1TA

I1A

ITA

118

118
IiA

I1A
I1A

I1A

SRG NO.

MU & P-NRR-22

MU & P-NRR-26

MU & P-RR-03
IME-NRR-03

IMS-NRR-03
ARTS~NRR-02

~SFRCS FCR-

SFAS-NRR-04

AF -NRR-06
S6-NRR-01

SFAS-NRR~-\
Ml & P-NRR-03



P9.2.28

P9.2.30
P9.2.33

P9.2.42
P9.2.43
P9.2.47
P9.2.54
P9.2.65
P9.2.83
PS.2.84

”..17.

FEEDWATER FLOW INDICATION
MISLEADING

CRITICAL DISPLAYS NOT VISIBLE

AFN SYSTEM LACKS APPROPRIATE
MIMICS

STEAM GENERATOR LOGIC INPUTS VARY
(ICS AND SFRCS)

SFRCS BLOCK CONTROL NOT LOCATED
IN CONTROL ROOM

DECAY HEAT mMIMIC RELATIONSHIPS
UNCLEAR

CONTROLS NOT ARRANGED TO SUPPORT
OPERATIONS (SFRCS)

MAIN TURBINE INFORMATION
INADAQUATE

ICS TRACK MODE INFORMATION
INADAQUATE

DEAERATOR LEVEL CONTROL VALVE
INFORMATION INADAQUATE

INACCURATE DISPLAYS (PAM)
(CR)

1A
I1a

I1A

I1A

I1A

ITA

118

118

1ie

ITA/
11C

SG-NRR-02
MFW-RR-04
~SFRCS FCR-
HPI-RR~1]

"SFRCS FCR-

RCS-RR-04



BRI RN R

?
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PROBLEM
ID. NO.

ARTS-NRR-02

SIA-NRR-09

S12-NRR-14

AF-NRR-06

CCW~NRR-09

EVS-RR-01

CS-NRR-03

CS-NRR-04

CRED-NRR-04

CRD-NRR-08

CF-NRR-02

13.8BKV-NRR-02
13.BKV-NRR-03

1PI-RR-11

IMS~NRR-03

DAVIS-BESSE WED/SYSTEMS REVIEW GROUP
PROBLEM 1D CROSS-INDEX

PROBLEM RELATED
DESCRIPTION HED NO.
CONTROLS TOO CLOSE TOGETHER - P6.1.12

ACTUAL PROBLEM 1S LABELING AS THWE ARTS
OUTPUT TRIP AND LAMP TEST CONTROLS ARE
LABELED “CH 1, 2, 3, 4" AND "BKR A, B,
Cy D" WHILE THE ACTUAL RELATIONSHIP 18§
1 TOB, 2 T0 A, 3 T0D, AND 4 TO c.

STATION AIR COMPRESSOR CANNOT BE STARTED
FROM THE CONTROL ROOM - NO CONTROL SWITCH

NO INSTRUMENT AIR FLOW METER IN THE
CONTROL ROOM

NO FLOW INDICATION EXISTS ON THE AFW PUMP P9.2.7
MINIMUM FLOW LINE

NO CCW LETOOWN FLOW METER IN THE CONTROL
ROOM

CONTROLLERS NOT PROTECTED AGAINST ACCIDENTAL
ACTIVATION (PDC 5000, PDC 5014)

NO CONTAINMENT SUMP LEVEL INDICATION - ONLY
TWO INDICATOR LIGHTS THAT OPERATORS ARE
UNSURE OF TO INDICATE LOW LEVEL

NO PUMP DISCHARGE PRESSURE INDICATION IN
THE CONTROL ROOM FOR MONITORING CAVITATION
WHEN IN THE RECIRC. MODE

DIAMOND CONTROL PANEL LIGHKTS ARE NOT COLOR
CODED TO MATCH THOSE USED ON THE SIMULATOR

CRD MOTOR POWER ANNUNCIATOR IS A NUISANCF
AL ARM

CORE FLOOD TANK LEVEL INDICATION READS IN
CUBIC FEET, TECH. SPECS. READ IN GALLONS

MIMIC BUSSES ARE CONFUSING TO FOLLOW

METERS ON ELECTRICAL PANEL ARE DIFFICULT TO
READ CLEARLY

HP1 AND DECAY HEAT PUMP CONTROL SWITCHES ARE P9.2.47
NOT CLEARLY GROUPED

INCORE TEMPERATURE METER RANGE ON PAM PANEL P5.1.86
IS NOT LARGE ENOUGH FOR SYSTEM CAPABILITIES PS.1.29



IMS-NRR-04

ICS-NRR-03

ICS-NRR-07

ICS-NRR-08

MFW-RR-04

MFW-NRR-05

MFW~NRR-09

RCS-RR-03

RCS-RR-04

RCS-NRR-09

TWO BACKUP INCORE IULTIPOINT DETECTORS ARE
AVAILABLE ~ ONLY NEED ONE

NO ALARM TO INDICATE SATURATION OF Tavyg
INTEGRAL

NON-NUCLEAR INSTRUMENTATION SYSTEM SELECTOR
SWITCHES CAN BE POSITIONED BETWEEN DETENTS -
THIS COULD CAUSE AN ICS TRANSIENT

THE SYSTEMS REVIEW GROUP FEELS A CONTROL ROOM
DESIGN REVIEW IS NEEDED

ELIMINATE UN-NECESSARY INTERLOCKS IN THE MFu
SYSTEM TO ELIMINATE VARYING INDICATIONS OF
MFW LEVEL AND THE UN-NECESSARY LEVEL CONTROLS

HI PRESSURE FEEDWATER HEATER SIGHTGLASS LEVEL
INDICATIONS ARE UNRELIASLE/OUT OF SERVICE -
REPLACE THEM WITH BETTER COMPONENTS

MFW STARTUP CONTROL VALVE POSITION INDICATION
INDICATES THE DCMAND PLACED ON THE VALVE, NOT
THE ACTUAL STATUS

BENTLEY-NEVADA PROXIMITY PROBES USED TO DETECT
RC PUMP VIBRATION ARE CONFUSING TO READ - OPS
PERSONNEL RELY ON THE ANNUNCIATOR AS SOLE
INDICATION OF HIGH VIBRATION. NEW METERS ARE
BEING ADDED TO THE CONTROL ROOM

INCORE TEMP. (NDICATIONS ARE AVAILABLE ON THE
PAM PANEL BUT THREE OPERATORS ARE REQUIRED IN
ORDER TO READ THEM. SPDS DOES PROVIDE THIS
INFORMATICN

INOPERATIVE DISPLAYS ~ RC Tave DIGITAL DISPLAY
IS BROKEN

Pe.2.20

p9v20‘3
P9.2.85

P9.8.7

CCN SYSTCM WATER LOSS LEADS TO AN RCP TRIP AFTER
A CERTAIN AMOUNT OF TIME. NO DEVICES IN THE CR
TO MEASURE ELAPSED TIME AND DETERMINE WHEN A
MANUAL TRIP SHOULD OCCUR - A TIME DELAY IS BEING
ADDED TO THE CCW ANNUNCIATORS

RCS-NRR-16

RPS CHANNELS ARE LABELED 1,2,3,4 - TRIP BKRS P6.1.12

ARE RELATED B,A,D,C NOT A,B,C,D AS WOULD BE
EXPECTED. SEE ARTS-NRR-02 AS WELL

SFAS ACTUATES MSIV'S LOCATED OUTSIDE CONTAIN-
MENT - THESE VALVES ARE UNNECESSARY AND ARE
BEING REMOVED (SFRCS ACTUATES THE SAME VALVES)

RPS-NRR-04

SFAS-NRR-01

SFAS MANUAL TRIPS ARE NOT GROUPED WITH THE P9.2.6

ASSOCIATED RESET CONTROLS, AND RESET INVOLVES
TWO ACTIONS - PRESS “OFF“ ON THE TRIP CONTROL
AND THEN PRESS RESET

SFAS-NRR-04



SFAS-NRR-0S

Skh-kk-02

SW-NRR-02

SW-NRR-08

SW-NRR-09

SG-NRR-01

SG-NRR-02

MU & P-RR-03

MU & P-NKR-09

MU & P-NRR-11

MU & P-NRR-16

MU & P-NRR-22

MU & P-NRR-286

EDG-NRR-23

RCP SEAL INJECTION ISOLATION VALVES AND RCP
SEAL RETURN VALVE CONTROL SWITCHES ARE GROUPED
UNDER LEVEL TWO ACTUATION WHEN THEY SHOULD BE
UNDER LEVEL THREE

EMERGENCY CONDENSER OUTLET VALVES WAVE NO
AUTO-INITIATION FEFATURE - THE SYSTEM TEMP,
INDICATION 1S INACCURATE AS WELL

SW FLOW INDICATOR INACCURATE - CHANGE SENSOR
LOCATION

NO TEMP., INDICATOR FOR THE SWING CCHM HEAT
EXCHANGER - AN FCR IS IN PLACE TO ADD ONE

NO ALARM IN THE COMTROL ROOM TO INDICATE A
LOSS OF TPCCW FROM SERVICE WATER

NO SFRCS LEVEL INDICATION IN THE CONTROL ROOM
AN FCR 1S IN PLACE TO ADD ONE (SEE SG-NRR-02)

STEAM GENERATOR LEVEL INDICATION IS INACCURATE
AND UNRELIABLE - DOESN'T ALWAYS MATCH ACTUAL
SFRCS LEVEL -~ INSTALL SFRCS LEVEL INDICATION

FLOW INDICATOR RANGE IS INSUFFICIENT FOR THE
POTENTIAL LIMIT OF THE SYSTEM (F] MU3 1)

LEVEL THREE ACTUATION COMPONENTS LOCATED IN
THE LEYTL TWO ACTUATION GROUP (SEE SFAS-NRR-
0S)

LOCATION OF 64977A AND G4978A MAKE IT DIF-
FICULT TO OPERATE THE SYSTEM TOQ SUPPLY
HYDROGEN TO THE MAKEUF TANK

RCP SEAL LEAKAGE INDICATORS ARE INAUCURATE
AND UNRELIABLE (FI-4137A,4237A,4337A,44374)

CONTROL SWITCHES MU-54 AND MU-3971 ARE LOCATED

EXCESSIVELY CLOSE TOGETHER, HAVE SIMILAR LABELS,

AND LOOK THE SAME -~ TWIS COULD CAUSE CONFUSION
DURING OPERATIONS

BORATION PERMIT INDICATOR LIGHT IS UNLIT T0
INDICATE SYSTEM NORMAL STATUS - NO oBvIOUS
FAILURE MODE

EDG FUEL OIL STORAGE AND DAY TANKS HAVE NO
LEVEL INDICATORS ON THEM - OVERFILLING OF THE
TANKS OFTEN RESULTS AND CAUSES SPURIOUS HIGH
LEVEL ALARMS IN THE CONTROL ROOM

P9.2.20

P9.2.18
P9.2.42

P9.2.18
P9.2.42
PS.1.6

P8.2.20

P4a.1.4

PS5.1.2



TASK T

TASK § IME-PHASE SCHEDULE

Upgrade kED
Documentaiion

Review STRCS
Madifications

Develop SFTA
Approach

Develop/Conduct
Srecial Studies

Develop Metho!
fer Re-Assessment

NRC Meeoting
New Component
Survey

Perfo-. SI -
Perform I 8 C
Yerificztion
Re-Assess HEDs

Conduct Noise
Survey




Te .

SPECIAL STUDY TIME-PHASE SCHEDULE

SFRCS

Labels and
Location Aids
Annunciators
Disgiays
Con%rols
Precess
Computer
Noise
Illusaination
Engineering

Operations

Docu-entation
and Reporting
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