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Enclosure 1

NRC Meeting With Toledo Edison
Concerning the Detailed Contro) Room Design Review of
Davis-Besse Nuclear Power Station

The NRC met with Toledo Edison (TED) on October 9, 1985, to discuss the
Detafled Control Room Design Review (DCROR) for Davis-Besse Nuclear Power
Station, Specifically, the areas addressed during the meeting were (1) the
concerns of the NRC from the pre-implementation audit conducted at Davis-
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 listed 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 minimal progress and expended minimal effort toward
completing the DCROR requirements since submittal) of 1ts Summary Report.
The October 9, 1985, meeting was held to discuss the status of the DCRDR and
to resolve the problems associated with the DCRDR., Meeting attendees
received a draft of TED's plans for responding to each of the NRC's
concerns. The results of the DCROR portion of the meeting are presented
below as they pertain to each of the nine elements that comprise the NUREG-
0737, Supplement 1 requirements for a DCROR

1. Qualifications and Structure of the DCROR 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 DCROR activities were the development and conduct of the specia)
studies, and the development and verification of MED corrections, In tne
meeting, TED and fts human factors consultant, Essex Corporation, stated
that human factors specialists for these and other asctivities will be
involved as follows:



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

o A human factors specialist wil)l be dedicated to each special study.

o0 HMuman factors specialists will be involved in the development and
verification of MED corrections.

0 Human factors specialists will be finvolved in the upgrading of the
System Function and Task Analysis, the survey of components added to
the contro) room since the survey was last performed, the
reassessment of MWEDs, 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
specialists in the DCRDR to satisfy the concerns of the NRC audit team. For
the NRC to close out on this element of the DCROR, 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 fncomplete. 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 control requirements, and
required characteristics of Instruments and controls necessary to
monitor and assess the various challenges and fatlure 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 ftems 1 and 2, analyze required characteristics of
instruments 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 will include the following:

1. Ananalysis of operator tasks, information and control require-
ments, 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
including the following scenarios and appiicable steps from the
emergency operating procedures:

o A small break SBLOCA
o A major release up main vent stack
o 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 fdentification or listing 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 meeting, TED stated that the analysis of information and
control requirements (not including the needed characteristics of 14C)
performed for Steam Generator Tube Rupture appeared to be comprehensive. In
order to demonstrate that fts analysis of information and control require-
ments 1s as 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 Require-
ments Verification" found no problems with the proposed approach. However,
TED should be explicit in 1ts documentation of the final methodology of
which characteristics of needed instruments and controls will be fdentified
a5 requirements to be subsequently verified in the control! room,

In summary, TED's upgrade of 1ts SFTA appears to satisfy the NRC's
concerns 1f 1t (1) follows the methodology proposed in 1ts "Method For



Updating SFTA..."; (2) demonstrates a comprehensive analysis of information
and control requirements for Steam Generator Tube Rupture; (3) describes
explicitly the type of required characteristics identified for finstruments
and controls; and (4) identifies 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 upgraded plant-specific EOPs. The NRC will conciude on the
adequacy 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 Contro) 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 infcrmation 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 DCRDOR 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 DCROR 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 the adequacy of
the SFTA,

4, 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 control room were not evaluated:

o The new components added to the contro! room since the survey was
per formed.

0 The annunciator system flash patterns,



TED stated in the meeting that the new or added components in the
control room will undergo a human factors evaluation. In addition, the
annunciator system flash patterns have undergone a review by Essex and wil)
be handled as an HED in the annunciator study. In 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. Assessment of HEDs

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

o The consideration of cumulative and interactive effects of
individual HEDs.

0 The reprioritization of 29 safety-related HEDs.

The NRC audit team found that there was no systematic review of
fndividual 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 database
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
assocfated 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 29 HEDs as it



relates to the implementation of HED corrections. The reprioritizatiun
assigned later implementation dates to 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 human factors
fnput. Overall, the NRC found the reprioritization of the 29 safety-
significant HEDs to be unacceptable since (1) the safetv-significance of
each of these 29 HEDs was downgraded from {ts original assessment, (2) the
reprioritization did not include human factors input whereas the original
assessment di¢, and (3) the justification for reprioritizing 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 HED corrections
will be performed prior to the rest, all corrections to the 29 HEDs will get
priority attention. The NRC 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. Al 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 schedyled
for Fall of 1987).

In summary, the plans TED has propored for reassessing HEDs for
cumulative and interactive effects and its implementation of MED corrections
relative to HED assessment appear to be accept.ble. TED shou'ld 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 Improvements
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: .



o Carry out and document a systematic process of sclecting design
improvements,

0 Ensure cumulative and interactive effects of individual HEDs that
will be corrected, not corrected, or partially corrected upon the
whole integrated control room improvement package are considered.

o Improve HED documentation for completeness, clarity, accuracy, and
auditability.

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

At the time of the pre-implementation audit, TED had made little
progress toward the identification and resolution of HED corrections since
the submittal ten months prior of the Summary Report. No systematic,
rigorous process for fdentifying and selecting among alternative corrections
to HEDs had been developed or employed. TED had developed corrective
actions or justifications for not taking corrective actions for only 50% of
the HEDs 1isted fn the Summary Report. In the meeting, TEDdiscussed its
process for selecting HED corrections. TED needs to document this process
and present flow diagrams {llustrating this process to the NRC.

The NRC audit team found no integrated approach to the development of
HED corrections. The approach taken by TED appeared to promote a piecemea)
method of selecting and implementing HED corrections without adequate
consideration 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 de 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 in the meeting that it upgraded and completed the MED docu-
mentation found during the pre-implementation audit to be incomplete,
ambiguous, and {inaccurate. TED stated that all components fnvolved with each
HED have been recorded for traceability through the MED correction process.



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

A review of the Summary Report found many instances where the 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 report 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 HED resolutions, TED should propose HED corrections and imple-
mentation dates that are acceptable to the NRC. Until documentation of all
HED resolutions is provided, the NRC's review is incomplete. HED documenta-
tion should be descriptive enough to allow an informec evaluation by the NRC
to be made. The leve)l of detail of the information necessary to allow an
evaluation is presented in the Davis-Besse HED report.

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

© 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.

o0 An integrated approach to the development and implementation of HED
corrections.

0 Sample HEDs demonstrating the upgracding 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. Verification That Improvements Will Provide the Necessary Corrections
Without Introducing New HEDs

The NRC asudit team found that no systematic, rigorous p;ocess 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 its report that a
systematic, rigorous methodology for verifying design improvements should be
performed and that this process should involve human factors specfalists as
active, integral members of the DCRDR team. TED stated in the meeting that
expert judgment with the aid of the control room mock-up served as the
proces: 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 involved in the
FCR process during the DCROR. After the DCR. . i human factors specialist
will be involved in the FCR process on an as-needed basis. In order for
this element of the DCROR to be closed out, TED needs to provide documenta-
tion describing its 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
fterative processes among the improvement programs appeared to be uncertain.
TED should document not only the means by which it will coordinate the
fmprovement programs, but also how these programs have and will be
ifntegrated. 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-
fmplementation audit report relative to DCROR requirements. In'addition,
TED has updated operator comment forms, has ensured all HEDs 1d¢ ‘fied in
the operator forms are documented, and s establishing human factors
standards and conventions for some aspects of t». Davis-Besse control room
design. Based on discussions with TED ar”’ + preposed schedule for
completing the DCROR, TED has committed tu ‘he vu..owing milestones:

o Completed prior to restart:

- Implementation of corrections to safety-significant HEDs
assocfated 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.

0 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 order for the NRC and TED to work toward the completion of the
DCRDR, the following areas should be documented by TED:

© Qualifications and Structure of the DCRDR Team

- The human factors involvement in the remaining DCRDR activities.

10



Function and Task Analysis
- The finalized approach for upgrading the SFTA,
- The analysis performed for Steam Generator Tube Rupture.

- The type of required characteristics fdentified for instruments
and controls.

Comparison of Display and Control Requirements With a Control Room
Inventory

- The process for the comparison or verification of information and
control availability and suitability and any resulting HEDs.

Control Room Survey

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

- The assessment and resolution of the HED associated with
annunciator system flash patterns (which should be included in
the documented results of the annunciator study).

Assessment of HEDs

- The fina) 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.

il



- An fintegrated approach to the development and impiementation of
HED corrections.

- Samples of upgraded HED documentation.
- A proposed schedule for the submittal of HEDs for NRC review.

Verification That Improvements Will Provide the Necessary
Corrections Without Introducing New HEDs

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

Coordina’ion 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 fintegrated,
including those aspects of each of the programs which will relate
to and integrate with the others.

Scheduling of the DCROR

- Schedule for submittal of the documentation listed in this
report.

- Completion schedule, including dates 1f possible, for the special
studies.

- Schedule for the implementation 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 Proiran. 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; (2) to 1dentify the corrective
actions necessary to resolve these problems; and (3) to fdentify any special
testing of the system that should be performed during restart power
ascension. The program will also review the scope of surveillance testing
conducted on tnese systems to ensure they are properly tested.

TED submitted documentation of its program to the NRC. The NRC's
review of this document produced a number of questions which were documented
ifn a September 27, 1985, NRC memorandum transmitted from W.H Regan, Jr. to
J. Stolz. Prior to the October 9 meeting, TED obtained a 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 DCRDR. 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 structured in an 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 II.C.S

1. -As part of the "Systems Review and Test Program,” Systems Review Groups
will consider the significant HEDs 1dentified by the DCRDR

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

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

13



3.1

3.2

TED Response: YES. Of the 29 HEDs involved, 14 were reassessed as
part of the SRATP and the others as part of the DCRDR,
As previously mentioned, Essex human factors specfalists
will be involved in the reassessment.

This reassessment will be accomplished as part of the “"Systems Review
and Test Program™ in Section I11.C.7 of the Davis-Besse report.

NRC Question: What is the schedule for performing I11.C.7?

TED Response: The SRATP, or IL.C.7, will be performed during the
present outage prior to restart.

TED states, "Al) significant generic HEDs will 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
problems associfated with specific components. The
difference apparently is the degree of pervasiveness of
the problem in the control room.

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

TED Response: VYES. The project leader from Essex s 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 DIRUR portion of this report.

14



TED - Each HED will be assessed to determine whether correction {s
required in the short term (prior to restart), and these will 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 DCROR program.

NRC Question: Discuss what this means.

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 human factors specialists?

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

15



8.1

8.2

Other major control room design problem - Pushbutton arrangement for
startup feedwater valves for aligning startup feedwater pump. TED no
longer considers this problem relevant since the new motor-driven
feedwater pump wil) 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 the “"design process® include human factors
engineering support for evaluating required controls and
displays and integrating these into the existing control
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 display arrangements for the different valve

alignment for the new motor driven feed pump?

YES. Refer to the answer to guestion 3.2.

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

NRC ggestion:

TED Response:

Why didn't the DCRDR identify this HED? It should have
been discovered during the panel layout and control/
display relatifonship surveys. This raises the question
of sdequacy 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. B1)

10.

10.1 NRC Question:

10.2

10.3

Introduction

Review {is fintended to fdentify problems which may potentfally fmpact
the ability of those systems to perform the functions they must perform
for safe operation of the plant, to fdentify corrective actions
necessary to resolve those problems, and to fdentify special testing
of the system that should be performed during restart power ascension,

TED Response:

NRC Question:

TED Response:

NRC Comments:

NRC Question:

TED Response:

Explain what is meant by "...problems which may
potentially impact the ability of those systems..."

The problems referred to were not design problems
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 hav: undergone a human factors review, and
associfated HEDs will be resolved to the satisfaction of
the NRC.

Will new HEDs be fdentified and evaluated as part of the
review and test program? If answer tc 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 {Pq. 81

TED concluded it was necessary to evaluate past equipment history to
fdentify significant or recurring equipment problems to ensure tha* 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?

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

Program Objectives (Pg. 82)

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

NRC Question: Will human factors considerations be addressed?

TED Response: VYES, to the extent allowed in the review of HEDs fdenti-
fied from the DCRDR and by the role given to human
factors specfalists as reviewers, not participants of
documented equipment problems and backfits determined by
the engineering and operations-oriented Systems Review
Groups.

Program Approach {(Pg. B86)

Five System Review Groups (SRGs) will be established to conduct this
program. Systems are assigned per groupings 1isted in Table I11.C.7.1
(Pgs. 84 and 85). The groups consist of Toledo Edison engineering
personnel and experienced support personnel from the nuclear industry.
The support personnel are %ighly G.21ified 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

respect to individua) areas of expertise.

JED Response: Refer to the answer to question |

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

14,

problems?

TED Response: Only through the review of DCRDR HEDs. 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).
This 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 represented 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 forma) 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 historfical information
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being considered is provided. Included in the list is “Human Ergineer-
ing Deficiencies (HEDs) which were developed as part of the DCRDR."
The HEDs document deficiencies related to the man-machine {nterface

between the operator and control room indications and controls.

15.1 NRC Question: Why are the reviews limited to only HEDs identified from
the DCROR?

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 question numbered 15.2 reads, “"Why doesn't the man-wachine 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 controlled from the
control room for which the panels provide an operator interface?" TED
should document a response to this question 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

TED Representatives

Jacque Lingenfelter TED
Richard Morrison Essex Corporation
Barbara Paramore Essex Corporation
Robert Peters TED

USNRC Representatives

Al DeAgazio USNRC

Joe Moyer SAIC

Timothy 0'Donoghue SAIC

William Regan USNRC

Dominic Tondi USNRC

Other

Marc Deflin Duquesne Light Company

21



Enclosure 2

October 9, 1985
NRC/TED MEETING ON DCRDR

Summary of Preceding Events.

DCRDR Summary Report 6/84
Supplemental Information 1/85
NRC Audit 4/85
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. Discuss Program Changes related to DCRDR.
a. Address NRC concerns from 7/2/85 letter.

b. Address System Review 8 Test Program and questions of
9/85 on Course of Action.

2. Schedule.

3. Future NRC/TED interaction.



DENISE B. McCAFFERTY

EDUCATION: A.A., Edison Community College, 1875
B.A., Experimental Psychology, University
of West Floride, 1877
M.A., Experimental Psychology, University
of West Floride, 1980. MNajor Area:
Memory and Human Performance

AFFILIATIONS: Human Factors Society, Member
Technical Interest Group: Indu:trial
Ergonomics

PROFESSIONAL BRIEF:

Ms. McCafferty has participated in research end development projects for over
eight years. The initial two years of her experience were in the ares of educationsl
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 and maintenance of the Visual Detection
Simulator. These duties included training other personnel as to use of the simulator, and
the documentation categorization of dsta to be used in visual research studies. As &
Research Psychologist, she designed and conducted repeated measures experiments
dealing with human performance in unigue environments.

For the last five years, Ms. McCafferty has been under contract to various
electrical utilities, government agencies and oil refineries. Her projects have included
the humean factors engineering design, evaluation, and enhancement of human-machine
interfaces of nucleer power plant and refinery control rooms in the United States and
Spain. Ms. McCafferty has produced a variety of reports, guidelines, and manuals. In
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, CE, and Westinghouse).

'sssEXPERIENCE:
ESSEX CORPORATION (1880 - Present)

Staff Scientist for & human factors review of Exxon U.S.A.% Benicia Refinery
Computer Replacement and Control Center Modification project. Assisted in the
interview of over B0 refinery personnel in an effort to determine user needs of & proposed
computer system. Produced a report which outlined the results of the interviews and gave
human factors recommendations in the areas of eontro! room workspace arrangement;
console leyout; lighting; traffic/congestion; noise/communications; and housekeeping and
sestheties.

Project Menager for Public Service Electric and Gas Hope Creek Generating Station
symptom based emergency operating procedures verification and validation project.



DENISE B. McCAFFERTY (continued)

Produced a work plan to guide the verification and validation process. Participated in
verification and wvalidation exercises with utility personnel. Observed Hope Creek
operators perform procedures on & plant-specific simulator.

Project Manager for technical work for Nuclenor's Central Nuclear de Sante Maria
de Garons (Spsin) subcontract to conduct & control room design review. Work was
performed under & subcontract to Operations Engineering, Inc. Directed on-site collec-
tion of dete. Guided generation of humen engineering discrepancies, assessment of
probability of human error, and report production. Areas assessed on site included
Annuncistors, Anthropometrics, Workspace Design, Panel Design, Controls, Displays,
Control-Displey Integration, Communications, Emergency Equipment, Labeling, Noise
.levels and lighting.

Task Mensger and Principal Investigator for the development of an annotated

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

Project Maneger for Louisiana Power and Light Company's Steam Electrical Station
safety function oriented emergency operating procedures (EOPs) project. Developed
plant-specific Writer's Guide for Emergency Procedures including the verificetion and
validation program for use by operation's personnel. Supported buman factors portion of
EOP generation, verification and validation efforts both onsite and at & non-specific plant
simulator. Scheduled and coordinated production of EOPs, plant-specifc technical
guidelines, and Procedures Generation Package materials (in accordance with NUREG-
0898 and 0737 Supplement 1).

"+ Project Menager for Beltimore Gas & Electric Company contract to prepare &
program plan report summarizing the Calvert Cliffs Nuclear Power Plant control room
design review process and the results of that review.

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

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

Research §_ ontist for Hidraelectrica Espanola at Central Nuclear De Cofrentes
(Spein) site to perform & preliminery human factors control room design review.
Identified human engineering discrepancies (HEDs), assessed the probability of error, and
the system or safety implications of such errors. Suggested possible backfits for HEDs.

Research Scientist for Florida Power & Light Corporation contract to review alarm
system design for human factors concerns using criteria set forth in NUREG-0700 and
NUREG/CR-1580. Also directed annunciator system redesign to correct deficiencies and
improve information transfer to the operator.



DENISE B. McCAFFERTY (continued)

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

Research Scientist under contract to Duke Power Corporation produced Procedures
Writer's Guide (in accordance with NUREG-0888) for Emergency and Abnorma! Proce-
dures for each of three multi-unit stations.

Research Associate for South Ceroline Electric & Gas Corporation participated in
rewriting/reformsating effort of all emergency, off normal, system and general operating
procedures for the Virgil C. Summer Nuclear Power Plant.

Research Associate on contract to Floride Power & Light Corporation performed
initial design for demarcation and hierachical labeling scheme for control panel of St.
Lucie Unit 2 Nuclear Power Plant.

Reseerch 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 leyout, operability, and corresponding
procedure manusal.

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 annunciator system. In addition, documented alarm response procedure for
each annunciator.

Research Associste for Consolidated Edison and Power Authority of the State of
New York contracts 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 (1878 - 1880)

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

NAVAL AEROSPACE MEDICAL RESEARCH LABORATORY (1878 - 1978)
Psychological Technician Was in charge of operation, maintenance and training of

personnel on the V ;ual Detection Simulator (VDS). Minor duties included documenting
target slides, editing the VDS manual, and drafting technical drawings.
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EDUCATIONAL RESEARCH AND DEVELOPMENT CENTER (1876 - 1978)

»

Graduste Research Assistant. Work included conducting literature surveys, assisting
in the orgenizetion and development of workshops, and orienting personnel with the ERIC
system. Analyzed and interpreted date on Escambia County's Residence for Youth
Program, Children's Services Interagency Association, and Women's Infant's and Children's
Supplemental Feeding Program. Reviewed available Computer Managed Instruction

Systems.

PUBLICATIONS AND TECHNICAL REPORTS:

Human Factors Review of the Benicia Refinery Computer Replacement Project.
Alexendria, VA: Essex Corporation, August 1885. (with B. Paramore)

Work Plan for EOP Verification and Validation at Hope Creek Generstin

Alexandris, VA: Essex Corporstion, July 1985. (with B. Paramore)

Human Fectors Evalustion of the Santa Marie de Garons Nuclear Power Plant Control
Room. Alexandris, VA: Essex Corporation, 1985. (with others)

————

Station.

noteted Bibliogrephy of Human Factors A lications Litersture. Livermore, CA:
Lawrence Livermore Neationa) Laboratory, September 1984. (with others)

Procedure Generation Package. Volume 1: In ction. Killons, LA: Louisiane Power
and Light Company, July, 1884. (with others)

riter's Guide for Emergenc Procedure
and Light Company, July 1884. (with

Procedure Generstion Package. Volume 2: W
(WG 001). Killons, LA: Louisiane Power
others)

Procedure Generation Package. Volume 3: Technical Guidelines G-OP-902-000
through TG-OP-802-008). Killona, LA: Louisians Power and Light Company, July
1884. (with others)

Procedure Generstion Package. Volume 4: Validation and Verification Results. Killona,

LA: Louisiane Power and Light Company, July 1984. (with others

Procedure Generstion Package. Volume §: Emergency Procedures (OP-902-000 through
OP-$02-008). Killona, LA: Louisians Power and Light Company, July 1984.

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

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

Preliminary Human Fectors Control Room Design Revirw of the Cofrentes Nuclear Power
Plant. Alexandria, VA: Essex Corporation, July 1883. (with others)
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Celvert Cliffs Annuncistor Design Velidetion Study (DRAFT). Alexandria, VA: Essex
Corporation, April 1983. (with C. Weiss)

HFE Assessment and Recommendeations for Plant st. Lucie - Unit 2 Control Room
Annuncistor System, Alexandria, Va: Essex Corporation, December 6, 1982. (with

Others)

Operator Response to Problems in_Process Contro) Systems. Paper presented &t Bth
Congress, International Ergonomies Association, Tokyo, Japan, August 23 - 27, 1982,
(with others) v

Summary Report for The Procedure Writer's Guide Project. Alexandris, Virginia: Essex
Corporation, July 1, 1882, (with others)

Catawbes Nuclear Station Writer's Guide for Ememencg' and Abnormal Procedures.
Alexendria Virginia: Essex Corporation, July 1, 1982, (with others)

Writer's Guide for Emergenc and Abnormel Procedures.
Essex Corporation, July 1, 1882, (with others)

Oconee Nuclear Station
Alexandria, Virginia:

McGuire Nucleer Station Writer's Guide for Emergenc and Abnormal
Alexand g, Virginia: Essex Corporation, July 1, 1882, (with others)

Issues in the Design of Annunciator Systems. Proceedings of the Humen Factors Society
25th Annual Meeting, 1981, 122-126. (with others)
Performance Evalustion

Report Number N 80
Laboratory, July 1881. (with o

Humean Factors Evalustion of the Calvert liffs Nuclear Power Station Units 1 2
Contro] Room Dreft) Volume 1: Summ R Volume 2: Task Ana)
Volume 3: Alarm ‘anual, Alexandria, Virginia: Essex Corporation, Meareh 18],
re———c:_ Alarm ‘anual

(with others)

Performance Evalustion Tests for :
Tesk. Proceedings of the Human Factors Society 24th Annua) Meeting, 1980, 340-
343, (with Others)

valuetion of the Escambin un Women and Children's Su lementa)
Feeding P m: 1676 ~ 19768 Dats. Pensacols, Florida: University of west

Florids. (with P. :raylor)

ehaviora) Characteristics of Bffective
Menual. Washington, D.C.: 1877,

alysis of lientele Date
1976 - 1978 Dats.
Center, 1877.

ECRY):
Development

County Residence for Youth pr
oride: Education Research and

for Escambia
Penueoh, Fi
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Analysis of Clientele Date for Children's Services Interagency Association (CSIA): 1875 -
1877 Date. Pensacols, Florida: Educationa] Research and Development Center,

1877,

Computer Managed Instruction : __An Investigation into
Pensscols, Floride: Educational Research and Development Center.

Learning Transfer From Training Device to Ship-Mounted Cathode Rey Tube (CRT).
Pensacols, Florida: Educational Research and Development Center, 1877 (Report
prepared for Naval Training Station, Corry Ficld, Pensacols, Floride. (with B.R.
Dunn)

tudent Activities Entertainment Programming Survey. Pensacola, Florida: University of
West Florida, Office of Student Activities, 1876. (witb 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, job analysis, and commu-
nications.

AFFILIATIONS:

Member, American Association for the Advancement of Science
Member, Human Factors Society

PROFESSIONAL BRIEF:

Ms. Paramore has 12 years of experience in human factors consulting for industry
and 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 identificstion of training program end procedural require-
ments end evaluation of human fectors in work settings. Ms. Paramore has extensive
experience in the development of designs and procedures for job-task enalysis and human
fectors safety evaluation, and in directing implementation of those methods in the field.

EXPERIENCE:
ESSEX CORPORATION (1983 - Present)

Director, Systems Development De artment. Ms. Paramore is responsible for
management and technical direction of projects to improve personnel performance
reliability and productivity in new and established work systems. Project examples
include: (1) human factors support in the development of the human interface design,
staffing, end training concepts for & new processing facility to demilitarize chemical
munitions (client: U.S. Army Toxic end Hazardous Materials Agency); (2) support in the
review and enhancement of the control room design for Hope Creek Nuclear Generating

~“smStation (client: Public Service Electric & Ges snd Bechtel Power Corporation); (3)
essistance in the verification end validation of emergency operating procedures for
Louisiana 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, and communications (client: The
Lawrence Livermore Nationa) Leboratory).

BIOTECHNOLOGY, INC. (1979 - 1983)

Senior Program Professi . 18l. Ms. Paramore served as principal investigator and
project/task leader in the safe.y 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 approech to human




BARBARA PARAMORE (Continued)

factors engineering design reviews of nuclear power plant contro! rooms (NUREG-0700);
(3) human factors en,ineering reviews of nuclear power plant control rooms prior to
licensing; (4) methodology development for utility contro! room design reviews, human
factors advisory support during design review activities, end participation in essessment
of the safety significence of design discrepancies identified in reviews; (5) development of
preliminary procedures, training requirements, and risk indicators for @ proposed new
facility et Rockwell International's Hanford site operated for the Department of Energy;
end (6) studies of hazards essocieted with children's products and identification of factors
affecting age suitability of such products, hazard analysis of thermal insulation products,
and evaluation of the potential effectiveness of @ new safety standard fur erchitectural
glszing for the U.S. Consumer Product Safety Commission.

- ORI, INC. (1970 - 1979)

b.ooct  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 licenting requirements. Analyses
eddressed commercial vessel control, liquefied natural ges (LNG) cargo handling, snd
mobile offshore drilling unit operations. She also conducted & program of sccident data
enalysis for the Coast Guard in which behavioral factors in accidents were defined in
terms of performance requirements identified through tesk snalysis. Other projects
involved identification of risk sources and essessment of the potentia! effectiveness of
risk reduction measures in marine operations.

PUBLICATIOUNS:

McDermott, M., Paramore, B., & Callehan, W.T. Work in the Navy — A description of

Navy officer and enlisted occupations. Technical report prepered for the Office of

" . Naval Research, Psychological Sciences Division, under contract NR156-040-458 by
ORI, Inc., June 1975.

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

Paramore, B. et al. Functional unit operations
Technica! Report No. ] - Final report to the U.S. Coast Guard, prepared under
contract DOT-CG-41903-A by ORI, Inc., April 1978.

Paramore, B., Gardenier, J.S., & Willis, R.M. Assessment of bridge-to-bridge radio-
telephone in collision prevention. Paper presented at the 1978 Delron>Windsor
RCTM Assembly Meeting, April 17-21, 1978.

Paramore, B. & Jones, D.T. Personne! qualifications for mobile offshore drilling unit

operations. Paper presented st the 1978 Annua) Meeting of the Human Fectors
Society, Detroit, Ml, October 16-19, 1978. :

Paramore, B. et al. Study of task performance problems in reports of collisions,
rammings, end groundings in harbors end entrances. Final report to the U.S. Coast
Guard, prepared under contract DO1-CG-41903-A by ORI, Inc., November 1978.
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Paremore, B. et al. Human end physical factors effecting collisions. remmings, end
groundings on the western rivers and Gulf Intercoastal Waterway (Technical Report
No. 1456?. Final report to the U.S. Coast Guard, prepared under contract DOT-CG-
41903-A by ORI, Inc., January 1979.

Simpson, W.E. & Paramore, B. Assessment of collision risk reduction factors for LNG

shipping into Cove Point, Marylanc (Technical Report No. 1609). Final report to the

Johns Hopkins University Applied Physical Leboratory, prepared under contrect
601075 by ORI, Inc., December 1979.

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

Paramore, B. An evolving system of hazard identification end enelysis for consumer
product safety. Paper presented at Symposium on Human Factors end Industrial

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

Paramore, B. Analysis of erchitectural |_glszing injuries, 19768. Fina! report to the
U.S. Consumer Product Safety Commission, prepared under contract CPSC-C-79.-
1204 by BioTechnology, Inc., September 1980.

Paramore, B. & Burgy, D. Innovations in tesk enalysis of nuclesr power plant contro!
room crews. Paper presented st the 1962 Winter Meeting of the American Nuclear
gciety. Washington, D.C., November 14-19, 1982,

Paramore, B. & Banks, W.W., et al. A pilot task anal

F acility, 234-5Z Plutonium Finishing Plant. Ric

Health Foundation, November 1983,

Paramore, B. & Peterson, L.R., Editors. Human F ectors review plen. Livermore CA: The
Lawrence Livermore Nationa) Leboratory, September 1964,

sis of the Rockwell Size Reduction
hland, WA: Hanford Environmental



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
eifects interacting with individual 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 laboratory 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 a 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 system 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 control room in a nuclear power plant. The guidelines were directed to the
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arrangement and grouping of components and component systems on the main contro)
panel, the determination of th. nrof'': and fioor plan corfiguration of the control panel
and the planning of the control room fa:ility.

Research Scientist. Developec » pulation stereotype questionnaire for control panel
elements with results applied to ster=ctype 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 Engincer. 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 pane)
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 evalvation of individual
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 of 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 as
site plans, floor 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 staff seminar participation. :
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MID-MISSOUR]I MENTAL HEALTH CENTER (1974 - 197¢)
Columbia, Missouri

Research Assistant - Coordinated medical, research, and technical staff for
psychological research on stress in hospital patients recsiving a difficult 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 of 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 1I:
Taught design process, planning, and development of drafting skills. Delineation course:
Emphasis on color media applied to interior perspective drawing.

UNIVERSITY OF MISSOURI (1969 - 1973)
Columbia, Missouri

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

UNIVERSITY OF MISSOURI (1269 - 1971)
Columbia, Missouri

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

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

Architectural Draftsman. Commercial structures: preparation of construction
documents.

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

Architectural Draftsman. Commercial structures: preparation of construction
documents.
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TECHNICAL REPORTS:

Summary Report: A Human Engineering Review of an Advanced Control Room CRT
Display System for the Chubu Electric Power Company. Technical Report for
Chubu Electric Power Company, Inc. in Nagoya, Japan, in press. (with D. Eike)

Human Engineering Specifications for an Advariced Control Room CRT Display System for
the Chubu Electric Power Company. 'echnical Report for Chubu Electric Power
Company, Inc. in Nagoya, Japan, in press. (with R. Kane, S. Fleger, and
T. O’'Donoghue)

A _Functional Allocation Review of an Advanced Control Room CRT Display System for
the Chubu Electric Power Company. Technical Report for Chubu Electric Power
Company, Inc. in Nagoya, Japan, in press, (with T. Harding).

A Human Engineering Evaluation of an Advanced Control Room CRT Display Svetem for
the Chubu Electric Power Company. Technical Report for Chubu Electric Power
Cempany, Inc. in Nagoya, Japan, in press. (with S. Fleger, R. Kane, T. Harding, and
D. Pilsitz).

Response Sterotypes of Japanese Control Room Operators to Elements of CRT Display
Systems. Technical Report for Chubu Electric Power Company, Inc. in Nagoya,
Japan, October, 1982.

A _Human Engineering Evaluation of CRT Formats, CRTs, and Keyboards for the
Mitsubishi Heavy Industries Advanced Contro]l Room. Technical Report for
Mitsubisi Heavy Industries, Japan, July 1982. (with R. Kane, S. Fleger, T. Harding
and F. Piccione)

Extracontractual Studies on: Stress, Method for Design Criteria Evaluation, and PCC

————

Configuration Study. Technical Report for Mitsubishi Heavy Industries, Japan, July,
1582. (with R. Kane, D. Metcalf, R. Benel, S. Fleger)

wer plant control room operators. Study for
Mitsubishi Heavy Industries, December 1951. (with R. Kane and . Fleger

‘*&System-Specific Specifications, Basic Console Evaluation, and Human Engineering Library
Bibliography for Advanced Control Room. 7JTechnical Report for M. tsubishi Heavy

ndustries, Japan, July 1982. (with R. Kane, H. Manning, S. Fleger, T. O'Donoghue,
i3. Tulloh, and L. Grealis)

Human factors evaluation report on the Tsuruga Number One New Radwaste Control
Room. Final report prepared for the Japan Atomic Power Company, September
1981. (with A. Strong)

Label backfit supplement BSEP 1 and BSEP 2. Prepared for Carolina Power and Light,
September 1951.
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‘Human factors evaluation report for the Brunswick Unit 1 and Unit 2 Control Room.
Final Report prepared for Carolina Power and Light, September 1981. (with W.
Talley, D. Beith, E. Talley, and T. Justice)

Human factors design evaluation report for the Shearon Harris Unit 1 control room. Final
report prepared for Carolina Power and Light, September 1981. (with W. Talley,
J. Haher, T. Amerson, D. Beith, and T. Justice)

JOURNAL ARTICLES:

Control-display integration on large, multi-system control panels. Proceedings of the
Human Factors Society 25th Annual Meeting. Rochester, New York 198l. (with
T. Harding and K. Mallory) :

Evaluative persistecnce: Salt from the evaporative forgetting process. Dissertation
Abstracts International, 1979, 39 (No. 8), 4068 B.

Greater repetition of errors under performance compared to observation in multiple-
choice human learning. Perceptual and Motor Skills, 1973, 37, 949-950. (with
M.H. Marx and D. Witter)

Psychological preparation for endoscopy. Gastrointestinal Endoscopy, 1977, 24, 9-13.
(with R.H. Shipley, J.H. Butt, and B. Horwitz)

Preparation for a stressful medical procedure: Effect of amount of stimulus preexposure
and coping style. Journal of Consulting and Clinical Psychology, 1978, 46, 499-507.
(with R.H. Shipley, J.H. Butt, and B. Horwitz)

gl

Long-term persistence of response-repetition tendencies based on performance or obser-
vation. Bu)lletin of the Psychonomic Society, 197%, 8, 65-67. (with D.W. Witter and
M.H. Marx

PRESENTATIONS:

Evaluative persistence: A long term memory for first impressions. Paper presented at
tl!;esoconventjon of the American Psychological Association, Montreal, September

Videotape preparation for a stressi.! raedical procedure: Effects of number of exposures.
Paper presented at the .. ag of the Association for Advancement of Behavior
;l'iherypy; New York Cit , v cember 1976. (with R.H. Shipley, J.H. Butt, and B.

orwitz -
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AFFILIATIONS: Human F actors Society, Nationa! and Potomac Chapter
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PROFESSIONAL BRIEF :

Ms. Goodson's experience has focused on epplied research end quantitative analysis
in the area of human fectors engineering. As @& scientist in Essex Corporation's Alexandria
office, Ms. Goodson is involved in assessing nuclear power plant control room designs and
identifying human engineering discrepancies, and in performing research in the ares of
organizational communication. Her professional experience also includes two years of
work with the Human Factors Engineering research and development programs under the
Naval Air Systems Command.

EXPERIENCE :

ESSEX CORPORATION (September 1984 - Present)
Alexandria, Virginia

Scientist - Assesses nuclear power plant control room designs and identifies human
engineering discrepancies. Performs research in the ares of organizetional
communications.

GEORGE MASON UNIVERSITY (1983 - 1984)
Fairfax, Virginia

Graduate Teachiny Assistent - Taught experimental psychology end statistics
undergraduate lab sectiors. Designed end directed student-performed experiments.
Instructed students in statistical techniques, analysis of dats, and reporting and interpret-
ing results.

E-TECH, INC. (1981 - 1983)
Arlington, Virginia

Analyst - Prepared end maintained data base information in exploratory and
edvanced development Human Factors Engineering programs under the Naval Air Systems
Command. Prepared support documentation and researched technical information for
dats required in response to specific requests. Wrote technology base presentations for
management and budget reviews.

Programs included: Computer Assisted Methods (CAM), HFE Technology Integration
and Application (TIA), HFE Technology for Ships, Voice Interactive Systems Technology,
HFE Technology for Test and E valuation (T&E), and Air Combat Performance.



JENNTER T. GOODSON (Continued)

Applied methods included: Crewstation Assessment of Reach (CAR), Crewstation
Geometry Evalustor (CGE), Computerized Accomodation Percentage Evalustor (CAPE),
Workloed Assessment Model (WAM), Human Operator Simulator (HOS), Field of View
Evaluation Apparatus (FOVEA), Naval Flight Officer Function Analysis, and Mission
Operability Assessment Techniques (MOAT).

Systems impacted included: A-7E, F<4, F-14, F-18, P-3C, Light Airborne Multi-
Purpose System (LAMPS), VFA/NSTOL, Long Range Airborne Anti-Submarine System
(LRAAS), LINEBACKER, PROTEWS, TRIDENT, Bearcat LSO Contral Station, Mark 13
Catepult, Mark 14 Arresting Gear System, SEAFIRE/MK B6, Visua! Target Acquisition
System (VTAS), end Tactical Aircrew Combat Training System (TACTS).

Also worked for the Assistant for Training and Personnel Systems Technalogy,
Office of the Undersecretary of Defense. Prepared and maintained dats base information
for Manpower, Personnel and Training research and development programs. Prepared
comprehensive report of all ongoing research effarts perfarmed by the four braenches of
service in Hunan Factors, Manpower and Personnel, Simulation end Training Devices, and
Education and Training. Report was used for congressional review and as 8 foundation for
the Manpower and Training Research Information System (MATRIS) date base.

SECURITY CLEARANCE: SECRET, granted by DISCO (1981).



