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1. INTRODUCTION

The control room design review (CRDR) is part of industry and the
Nuclear Regulatory Commission's (NRC) requirements (Supplement 1
to NUREG @737) to upgrade control rooms, emergency response
facilities, and procedures. While the CRDR is directed toward
the existing control room, other areas of concern, such as the
design of a Safety Parameter Display System (SPDS), will be
coordinated with the CRDR. Guidance for the CRDR and related
activities has been provided by the NRC in the form of various

NUREGs and Regulatory Guides.

The General Electric Boiling water Reactor Owners' Group (BWROG)
developed a generic program to partially address the DCRDR re-
quirements. The Control Room Survey (CRS) conducted by that
group on the Peach Bottom and Limerick plants was designed to
include the planning and review phases of the NRC required CRDR.
An NRC staff review resulted in acceptance of the generic prog-

ram, as documented in Generic Letter 83-18.

A BWROG CRS was conducted at Peach Bottom in October 1981 and a
report documenting the survey findings was :ssued in February
1982. A CRS of Limerick was completed in February 1982 and
reported in April 1982. Since the BWROG survey program addressed
only the planning and review phases of CRDR, requirements of the
assessment and implementation phase, and the reporting phase
remain to be completed, The purpose of this program plan is to
describe how PECo plans to complete the balance of the CRDR
requirements for ©Dboth Limerick and Peach Bottom plants. The
schedule, Fig. 1, shows the relative placement of certain activi-

ties in the CRS and the overall CRDR process for both plants.
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2. OVERVIEW

2.1 BWROG CONTROL ROOM SURVEY

Control Room Surveys were performed at Limerick and Peach Bottom
as mentioned previously. The BWROG review methodology included
analysis of plant LERs and scram reports, operator interviews,
checklist evaluations, and task analysis/walkthroughs of emergen-

cy procedures.

2.1.1 BWROG CRS PERSONNEL

The program at Limerick involved the following personnel:

a. BWROG Survey Team

4 operations and engineering personnel from
four utilities

2 human factors consultants

2 representatives from General Electric Company

b, Plant operators interviewed by BWROG survey team:
3 shift superintendents
1 shift supervisor
1 performance engineer
1 technical engineer

2 control operators

The program at Peach Bottom involved the following personnel:
a., BWROG Survey Team
2 pPhiladelphia Electric Company
4 Other Utility
2 Human Factors Specialists

1 General Electric Company.



b. Plant Operators Inteviewed by BWROG Survey Team

1 Shift Superintendant

2 Shift Supervisors
Electrical Supervisor
Control Operacors

Assistant Control Operators

Qualifications of participants are appended to this plan.

2.1.2 BWROG CRS DEVIATIONS
The Peach Bottom and Limerick surveys were conducted substantial-
ly in accordance with the methodology of the BWROG CRS methodolo-

gy deviating only in the following area.

a. The CRS methodology for operator interviews states that
interviewers would not be employees of the host utility.
In order to utilize the survey team efficiently, one of
the eight operator interviews at Peach Bottom was con-
ducted by a PECo employee. The interviewer, however,
was from a different department than the operator and

the two had no prior contact.

b. The procedure walkthrough portion of the review was not
conducted for either Peach Bottom or Limerick during the
CRS. This aspect was completed as a portion of the
supplemental review of both plants. All steps listed in
the BWRUG Program Plan for procedure walkthroughs and
task analyses were comphleted as part of the supplementa:
review effort, plant specific EOPs were used. The
process used for the supplemental review walkthroughs

for both plants are described in Section 4.2.



2.2 CRDR OBJECTIVE

The purpose of the PECo CRDR is to ensure that the Limerick and
Feach Bottom control rooms will support operation during
emergency conditions, To fulfill its stated purpose, several
objectives have been defined for the CRDR.

o To complete the BWROG CRS that compares the existing
control rocom design with acceptead human engineering
criteria.

o To identify Human Engineering Discrepancies (HEDs).

o To review relevant plant operational experience
subsequent to the CRS using appropriate documentation and
operator interviews.

n To ensure the necessary controls and instrumentation are
present to support control room operator tasks during
emergency conditions.

o To determine the extent and importance of any identified
discrepancies,

o To formulate and implement resolutions for significant
discrepancies (as judged above).

© To ensure that the proposed resolutions eliminate or
mitigate the discrepancies for which they are formulated
and do not create new ~iscrepancies.

o To Validate the changes necessary to ensure that control

room operators can function adequately with the control

room changes,

2.3 DESCRIPTION OF CRDR ACTIVITIES

To achieve the stated objectives of the CRDR, several activities

will be completed during the review. A flow chart of these



activites for Limerick is presented in Figure 2; Figure 3 presents
activities for Peach Bottom, Several oi these activities have
been completed in the BWROG CRS; these are indicated by the
shaded areas in Figures 2 and 3. The steps for completing the
balance of the CRDR requirements is as follows:

o Supplemental Reviews

o Assessment

o Correction

o Verification

o Report

o Validation

0o Implementation

The activities within each step will be described in detail in
subsequent sections, A brief synopsis of these activities will

provide an overall perspective of the process,

2.3.1 SUPPLEMENTAL REVIEW

As a means to complete the BWROG CRS, a Human Factors Engineering
Control Room Survey Supplement will be implemented in order to
review the panel changes and operational experience gained since
the CRS. New Human Engineering Discrepancies (HEDs) will be

identified at this time.,

2.3.2 HED ASSESSMENT

A special analysis will be made to ensure continuity of work
between the BWROG CRS, that has already been approved by the NRC
Generic Letter 83-18, and the follow-on assessment, correction,
and implementation phases. The existin> HEDs from the CRS will be
analyzed along with backup material to ensure that all

information is «carried cver and an audit trail 1is maintained.
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All identified HEDs will be assessed and pricritized for

correction,

2.3.3 HED CORRECTION

All HEDs that are judged to require correction during the

1

assessment phase will be investigated, Decign improvements will

be developed to resolve these HEDSs.

2+3.4 VER
he ication step is i nded to provide & review
esolution for each HED and ensure that the mo
e ! discrepancy without creating
so ensure that

are adequat

correction will

Program

prepared, The

orrection steps.

.

3 HED improvements,

DATION
the control room
ssesse ) ensure integration o

RIF procedures, accident monito

ymputer displays and SPDS, and trained




2.3.7 IMPLEMENTATION
The implementation of design improvements will be scheduled based
upon priorities assigned during the assessment step and reviewed

during the verification step.

2.4 INTEGRATION OF OTHER ACTIVITIES
Supplement 1 to NUREG @737 requires the integration of these
post-TMI initiatives,

o Emergency Operating Procedures

o Accident Monitoring Instrumentation - R.G. 1.97

o Safety Parameter Display System

o Emergency Response Facilities

o Detailed Control Room Design Review

The first four of these initiatives have been completed or will
be completed prior to the completion of the DCRDR. The results
of these initiatives will be made available to the CRDR review
team as shown in Figures 2 and 3. puring the design of enhance-
merts, and during the correction of other HEDs, the designs and
requirements of the other initiatives will be reviewed and coor-
dinated with the development of improvements to the control room

~anels.

Specifically, the operational manning, organization, and
operating piailosophy developed in conjuncticn with writing plant
specific EOPs will be used in the design of improvements to the
panels, SPDS displays will be used and integrated with the
panels' design considerations, Accident monitoring instrumen-
tation has been designed and will be part of the supplemental

review and follow-on assessment and correction, Finally,
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developed by BWROG; these provide the bases for plant-
specific emergency operating procedures. (See TRIP.)
Function

An activity by one or more system parts that contribute
to a large activity or goal.

Function Analysis

An examination of the required functions and functional
sequences with respect to available manpower, technology,
and other resources, to determine how the functions may
be executed.

Human Factors Engineering (HFE)

The science of opctimizing the performance of human beings
on high technology systems. Also, the science of
designing equipment for efficient use by human beings.
Human Engineering Discrepancy (HED)

A characteristic of the control room that does not comply
with human factors criteria.

Operator

A licensed individual who manipulates a control or
device; e.g., Reactor Operator (RO), Senior Reactor
Operator (SRO).

Operational Experience Review

One of the activities that constitutes a CRDR. The
operating experience review screens plant operating
document and operator experience to discover human
engineering shortcomings that have caused actual
cperating problems (or near misses) in the past.

Review Team

A multidisciplined group of individuals responsible for



directing and enacting the CRDR of a specific control

room,

Safety Parameter Display System (SPDS)

An aid to the control room operating staff for wuse in
monitoring the status of critical safety functions that
constitute the basis for plant-specific, symptom-oriented
emergency operating procedures.

System

The organization of human-machine actions and inter-
actions directed at tre accomplishment of a given set of
objectives.

Task

A specific action or individual step that contributes to
the accomplishment of a function.

Task Analysis

A tool or method used to delineate system functions and
the specific actions that must take place to accomplish
those functions. In the CRDR context, task analysis is
used to determine the individual tasks that must be
completed to allow successful emergency operation. This
activity checks the control room match to the emergency
operating procedures.

Transient Response Implementation Procedures (TRIP)

PECo piant specific emergency operating procedures,
validation

The process of bringing together all aspects of the
control room improvement program including enhanced and
improved panels, TRIP procedures, computer displays and

SPDS, and trained operators.

10
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3. MANAGEMENT AND STAFFING

3.1 CRDR MANAGEMENT/REVIEW TEAM
The wultimate responsibility for the combined Limerick and Peach
Bottom CRDRs will reside with the PECo Electrical Engineering

Division.

The day-to-day conduct of each review will be the responsibility
of a review team established specifically for each plant, The
review team will provide the management overview to ensure th»=

integration of the project objectives and to fulfill the intent
of the review. The review team will be responsible for plarning,
scheduling, and coordinating the total, integrated CRDR. The
review team will be comprised of members from PECo and human
factors consultants from The Interlock Group. The Interlock
Group will provide human factors and engineering expertise during
all phases of each CRDR. Qualifications of review team members

are included in resumes appended to this Program Plan.

3.2 REVIEW TEAM STRUCTURE

review team is a multidisciplined team of individuals with

wide range of skills necessary to perform the design review,

team will include the following personnel:
0 Review Team Leader
© Human Factors Specialists
0 Reactor Operator (or operations technical advisor
with operating experience)
Instrumentation and Controls Engineer

Nuclear Engineer




In order to maintain continuity and carry over experiences
Limerick to Peach Bottom, most of the personnel will be the

the two teame, including the human factors specialists,

The core team will be uppler as requir

disciplines such as: mechani lectrical,
engineering, training, computer operations,
licensing. puring the course of the
specialists (€. lighting,

tasks wi mac available to

REVIEW TEAM LEADER
team leader provides inistrative
tion o) ) )ro Access to informatio

individuals

imerick and Peac
provides a cohesi
sonnel and vendor

operations person

act with the re

O i
and HED co
of the CRI :view m he qualifications fo ! revie

leader incl




o bachelors level degree (or equivalent) in an engineering
discipline or SRO-certification and
o five years' experience in nuclear plant operations or

engineering

3.2.2 HUMAN FACTORS SPECIALISTS (HFS)

The human factors specialists, as members of the review teanm,
will be involved 1in each phase of the control room design
review, providing the human factors technical leadership for the
entire CRDR project, The human factors specialists will
coordinate all human factors activities and ensure project
quality is maintainead at a level necessary for a valid and

comprehensive review.

The combined gqualifications of the review team human factors
specialists include:

o bachelors level degrees in Pyschology

o advanced studies in Human Factors Engineering

o advanced degrees in Engineering

o over 5@ years combined experience in human factors

including conducting of CRDRs

3.2.3 INSTRUMENT AND CONTROLS (I&C) SPECIALIST

The 1&C specialist will assist in the identification of plant
system design features and will serve as the review team expert
on the capabilities and limitations of controls and instruments.
The I&C specialist will also provide input to the team during the
assessment phase of the review, especially when the review team

considers proposals for mitigating HEDs.

14



The minimum qualifications for the I&C specialist will include
the following:

B.S. degree (or equivalent) in engineering or appliec
science field

five years of I1&C engineering ex

which are in the nuclear design

3.2.4 REACTOR OPERATOR (RO)

At least one RO each from Limerick and Peach
a member of he core review team, The

identifying operator tasks and will serve

on the operational constraints for manipt

minimum qualifications for the RO include
a reactor operator's license at Limeri
at least three years' experience as a

yperator

ENGINEER
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expert on the factors affecting the des]
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2
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phases of the CRDR
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B.S. degree in an engineering or applied

five years of design experience, at least

are in the nuclear design area

3.3 REVIEW TEAM ACTIVITIES
Review team activities will include developing the methecdol
for the review and assessment of discrepancies, establishi
overall plan and schedule for the CRDR, draw
of the line organizations, and integrating all
review team will develop, or have developed,

the CRDR and ensure that appropriate

PECo management for review and approval.
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4.2 SUPPLEMENTAL TASK ANALYSIS

A supplemental task analysis and walkthrough was completed for
the Limerick and Peach Bottom plants using plant specific Tran-
sient Response Implementation Procedures (TRIP). The TRIP was
developed first for Peach Bottom because it is an operating
plant, and then converted to the Limerick plant., The piucess for
conducting this supplementary analysis for the Peach Bottom plant
and then the subsequent analysis for the Limerick plant is de-

tailed in chronological order in the following paragraph.

4.2.1 SUPPLEMENTAL TASK ANALYSIS - Peach Bottom

A preliminary task analysis was performed by the BWROG CRS using
the methodology described in the owner's group submission to the
NRC and approved by Generic Letter 83-18. This included steps
equivalent to the functional and task analysis, and verification
of availability. Validation walkthroughs were not performed.,
The task analysis for Peach Bottom used the owner's group guide-
lines, Rev. #. The subsequent Rev, 1 made extensive changes,
while Rev. 2 made only minor changes, Rev, 2 of the EPGs was
accepted by the NRC for use in Generic Letter 83-¢5. Because
Peach Bottom is an operating plant, a supplementary task analysis

was performed first on that plant, updated to Rev., 2,

A supplementary task analysis has been completed for Peach
Bottom, It meets all requirements for NUREG @7¢6@¢ for the
functional and task analysis, verification of availability, and
validation of control room functions. It was conducted in a more

extensive process than could be expected from a normal CRDR, and

18
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rigorous, verifying detector source, instrument range,

of reading, and dynamic response. This process revealed

temperature instrument was not available and resulted
of the proceaure to obtain the required information

way. Because the team was thoroughly familiar with

Bottom control panels, they were able to adjust

differences between the Limerick simulator and the Peach

control room panels Subsequent to the following revi

described below, the TRIP ycedures were verified
the Peach Bottom panels for proper instrumentation
an experienced Shift Technical Advisor, under the di

A. Wasong,
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not result in unsafe operations, (@8@¢1 Cat.ID, Cat,IIB,C.)

Priority 3 (Operational Reliability)

HEDs that are not safety significant but could degrade
operational efficiency and reliability, either singularly or
in combination with other HEDs. This priority includes HEDs
that are individually of minor consequence, bu: in
combination with other HEDs or other conditions could
degrade operator effectiveness under stress,

Priority 4 (No Significant Improvement)

HEDs judged by the review team to have no significant effect
on woperations and are not documented as causing problems
during cperation. This priority includes all HEDs that do

not fit into any of the above categories,

4.3.3 DESIGN IMPROVEMENTS

4.3.3.1 PANEL ENHANCEMENTS

It has been experienced throughout the industry that large
numbers of HEDs can be corrected through panel enhancements,
including labeling and swapping of 1like components, More
specifically, enhancements include a number of techniques that
involve surface improvements, such as demarcation lines, shading,
and improved labeling. Also included in che enhancement category
is the technique of component swapping. This involves changina
the location of a control or indicator with a like unit within
the same panel, wusually within the same grouping. Swapping
involves simple exchanges of locations without the need for panel

modifications., In some cases, this technigue can greatly improve
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discrepancies that pertain to one type of control or indication,
and design improvements for that «class. The enhancements
discussed previously pertain to the panels and panel labeling,
but do not include changes to the individual control or
indicator. It is usually possible to make direct changes to a
control or indicator, thereby correcting & whole group of
problems, Labeling on an indicator, scale improvements, scale
enhancements, the deletions of extraneous markings are examples,
Discrepancies on annunciators is a class of problems that will

result in class improvement designs.

4.3.3.2.2 INDIVIDUAL DISCREPANCY CORRECTION

The objective of this method is to correct all remaining
discrepancies,

A large percentage of discrepancies can be corrected through
panel enhancements and class improvements, The remaining HEDs
must be corrected one by one using the most performance/cost-
effective method or combination of methods. All resolutions that
do not meet accepted, good human engineering practice will then

be further analyzed to determine acceptable improvements.

Additional solution methods tnat may be used individually or in
combination, if necessary, are as follows:

o Operator organization and communications.

o CRT display alternatives,

o Procedural and administrative solutions.

o Special training requirements.

o Component replacement and panel alteration.
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HED VERIFICATION

HED No(s)

Approved Code
safety priority

VERIFICATION STATUS: Unit: $1 ¥2

Applicable __ T

Schedule ne

RESOLUTION  ANALYSIS SAT / REV

1. Code correct? yes / no Should be:

2. Addresses discrepancy identified by code?

3, Meets human factors requirements?

4, safety considerations:

a, Safety gquestions not addressed?

b, Cause temporary reduction in safety?

c¢. Increase risk of failure or misoperation?

5. Compounding effect:

a., Causes another discrepancy?

b. Adversely combines with other resoluticns?

6. Cause negative retraining?

SCHEDULING

1. Circle applicable unit: Unit #1 Unit #2

2. Assigned priority:

3. Schedule: Prior to first fuel load
First refueling outage
Second refueling outage
Not implemented

Team Review Action:

FIGURE 5
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4.4.3 VERIFICATION OF PROCEDURAL HEDS - LIMERICK
The verification of HED corrections will be conducted in the same

nianner as described in vVerification of Panel HEDs.

4.4.4 ASSESSMENT, CORRECTION, VERIFICATION OF PROCEDURAL HEDS -
PEACH BOTTOM
This portion of the Assessment and Implementation phase has bheen
completed for Peach Bottom, which is an operating plant. Each HED
identified was assessed for seriousness by completing an
assessment form shown in Figure 6, The form was developed to
address the requirements of fupplement 1 to NUREG #737 and the
agreements reached in various meetings between the BWROG and the
NRC. HED corrections were generated where assessed to be
necessary. Those Jjudged not to warrant correction were analyzed
for safety significance. Verification of HED corrections was
performed using the form in Figure 7. The form was designed to
assure that the modification corrects the discrepancy without
creating any unacceptable side effects., The two forms wused in
this process for HED Assessment and for HED Verification contain
essentially the same information that will be wused for the

Limerick plant assessment and verification.

The results of this portion will be reviewed by the control room
review team, which will include a member of the Electric Produc-
tion Department, during the Enhancement and Class improvement
sections of panel HED correction. The purpose of this review Iis
to enrsure that human factors have been adequately considered in

the specified procedural corrections., 1In addition, the review is

30



PBAPS Units #2 and #3 HED #

Control Room Design Review Assessment Priority

HED Assessment Type of Correction
Extent of Correction
Safety Implications

Description and Preliminary Assessment

What is frequency of use?

Is the HED offset by cther control room characteristics or
operating practices?

How can the HED be corrected or mitigated?

Would cerrecticns necessitate operator retraining? Impact of
retraining?

Preliminary recommended solution

IF CORRECTION RECOMMENDED, SKIP TO STEP 8.

7.) What are the safety implications?

8.) Final recommended solution _

9.) Priority

10.) Comments

Prepared by:

Reviewed by: (EE) Date: Disposition:

(EP) Date: Disposition:

(HFE)Date: Disposition:

FIGURE 6



PBAPS Units #2 and #3 HED #

Control Room MNesign Review Type of Solution

HED Solution Verification Extent of Solution

Approved/Disapproved-Resp.

Implementation Schedule - Unit #2

Unit #3

.&
(44
o
[ad
-
o

i Does the improvement bring the HED into conforma...c w
affected CRDS checklist item? To what extent?

2.) Does the improvement create ah HED for other items?

3.) Does the improvement create an unreviewed safety question?

4.) Does the improvement increase the risk of failure or misoperation?

5.) Does the improvement cause a temporary reduction in safety?

6.) Improvement Approved/Disapproved?

7.) Comments

Prepared by: Date: Disposition:

Reviewed by: (EE) Date: Disposition:

(EP) Date: Disposition:

(HFE)Date: Disposition:

FIGURE 7



intended to ensure that the operating philosophy reflected by the
procedural phase of the control room review are integrated with

the panel improvement approach.

4.5 FINAL VALIDATION

A final wvaligation step will be conducted in the form of a
dynamic walkthrough using either an enhanced simulator or mockup.
The purpose of this phase is to bring together all aspects of the
control room improvement program, including the enhanced and
improved panels, the TRIP procedures, computer displays and SPDS,
and trained operators. The TRIP procedures will be walked through
under controled conditions, with the supervision and review of
the control room review team., Video and audio recordings will be
made, and operator actions and comments will be recorded by the
team. Additional HEDs that result from the analysis of these
walkthroughs will be assessed, and corrections will be developed

and verified as previously described.

In order to bring together all these aspects for a final
validation, it is likely that it will not be completed in time
for submission of the Final Report to the NRC., 1In this case, an
addendum report will be submitted upon completion of the Final
validation., It will describe the methodology used and will

summarize the results in a manner similar to the Final Report.

4.6 IMPLEMENTATION
The implementation schedule will be determined by severity of the
discrepancy, plant construction priorities, refueling outage

schedules, the availability of materials. Scheduling priority
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will follow the criteria of NUREG @801, the priorities determined
during assessment or as revisea during the wvalidation of
resoluticns, These priorities will be recorded on each HED

sheet,
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CRDR REVIEW TEAM

HUMAN FACTORS CONSULTANTS FROM {HE INTERLOCK GROUP



JOSEPH A.

For 25 vyears Mr, Breslin has been engaged 1n
research and training analysis and design, under U.S
Force, Army and industrial contracts,

Mr. Breslin has had previous diversified management and
experience in private industry, including senior position:
Rand Cerporation, System Development Corporation,

Corporation and Bell Telephone Laboratories

Mr Breslin has been instrumental in the
analysis and personnel subsystem development
organization and management, training needs
evaluation and material development, manpower
tacility requirements definition,
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ATHOS C. MACRIS

Mr. Macris has both educational and professicnal experience in
the areas of human factors engineering, experimental design, and
industrial engineering.

In the commercial nuclear industry, Mr. Macris manayed one of the
earliest independent systems-based control room design reviews,
This project involved the design and construction cf a full-scale
mockup of control room panels, a systematic human engineering
panel evaluation, operational talkthroughs and walkthroughs using
the mockup, and the drafting of the first NUREG @700 Program Plan
Report to receive a favorable NRC review, Subseguent to the
Program Plan Report, the project became integrative, involving a
top-down task analysis, control panel improvement design, control
room team organization definition, and procedure writing guide-
lines, all in preparation for plant licensing. The Final CRDR
Report was submitted tc the NRC in the spring of 1983. This
effort and associated commercial nuclear human factors work
totals over 3 years experience.

Mr. Macris' related professional experience involves extensive
application of human factors engineering, systems and task
analysis and performance evaluation of command and control
systems, and submarine control-display operational systems,
Specific experience is listed below:

Task Analysis

o Conducted comprehensive task analysis as part of a DCRDR
for a major utility

o Conducted various task analyses for several operational
submarine sonar systems as part of human performance
specifications

o Participated in performanced based curriculum
developments based on task analysis

o Participated in team performance requirements and
subsequent curriculum development for complex command and
control simulation systems

Panel Design

o Conducted and managed design improvements related to
control room design review efforts

o Reviewed initial designs and redesigned a major utility's
Waste Gas Monitoring panel
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ELAINE M. KUHN

Ms. Kuhn has over 12 years experience in education and human
performance systems development. Ms. Kuhn has recently been
directly responsible or has assisted the CRDR team in
documentation of control room inventory, survey administration,
verification, and valigdaticn of control room functions.

Ms. Kuhn's specific experience is listed below:

Task Analysis

o Assisted in the analysis and documentation of a detailed
CRDR

o Participated and assisted in various task analyses
efforts associated with U.S. Navy 1SD specifications

Panel Design

o Developed and documented a comprehensive CRDR inventory
¢ MAssisted in the administration of a control room survey

o Assisted in the verification and validation efforts of a
CRDR

Education

B.A. English, Annhurst College (1965)

M.A. Education, University of Connecticut (1971)

M.A. (current) Industrial/Organizational Psychology,
University of New Haven



NICHOLAS TSOULFANIDIS

EDUCATION: B.S. PHYSICS, UNIVERSITY OF ATHENS
M.S. NUCLEAR ENGINEERING, UNIVERSITY OF ILLINOIS
PH. D. NUCLEAR ENGINEERING, UNIVERSITY OF ILLINOIS

WORK EXPERIENCE: o 20 YEARS EXPERIENCE NUCLEAR ENGINEERING

© SENIOR ENGINEER, GAS COOLED FAST BREEDER
REACTOR

© NUCLEAR FUEL MANAGEMENT GROUP, ARKANSAS
POWER CO.

© HEAD NUCLEAR ENGINEERING DEPT., UNIVERSITY
OF MISSOURI-ROLLA



CRS TASK ANALYSIS - PLANT PERSONNEL PARTICIPANTS

J. DOERING

o B.A. Engineering

o currently Operations Engineer, 6 years nuclear experience
at Limerick

o 6 years nuclear experience at Peach Bottom
prior to assignment at Limerick

J. WINZENREID

o B.A. Engineering

o currently Technical Engineer at Peach Bottom
o 13 years nuclear experience at Peach Bottom
o 5 years Navy nuclear experience

A. WASONG

o B.A. Engineering
o currently Reactor Qperator at Peach Bottom
o 10 years nuclear experience at Peach Bottom

G. MADSEN

o B.A. Engineering

o currently Assistant to Limerick Operations Engineer
o 2 years nuclear experience at Limerick as

Technical Adviscer

2 years nuclear experience at Vermont Yankee

5 years Navy nuclear experience
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BWR OWNERS GROUP
CONTROL ROOM SURVEY TEAM MEMBERS

- LIMERICK -



THOMAS B. SHERIDAN

Currently Professor of Engineering and Applied Psychology at MIT.
He heads the Man-Machine Systems Laboratory and for many years
has taught a graduate course in man-machine systems as well as
control =»nd design courses, He helped develop a new interdepart-
mental graduate degree program in Technology and Policy for that
program,

Dr. Sheridan's research has been on mathematical models of human
operator and socio-economic systems, on man-computer interaction
in supervising robotic systems, and on technology for group
decision- making. He is author, with W, R, Ferrell, of Man-
Machine Systems: Information, Control and Division Models of
Human Performance, M.I.T. Press, 1974, and co-editor of a 1976
Plenum Press bocok, Monitoring Behavior and Supervisory Control,

His industrial consulting activities have included: The General
Motors Corp. (auto safety); General Electric Co., (telemanipula-
tors); C. S. Draper Laboratory (design of astronaut iterface for
Apollo guidance system, industrial robots); Group Dialog Systems,
Inc, (group meeting and decision technology); Babcock and Wilcox
Co. (industrial instrumentation); Lockheed and General Physics
Corporations and Electric Power Research Institute (man-machine
aspects of nuclear reactor safety).

Dr. Sheridan received his B,S. from Purdue University, his M.S.
from the University of California, and his Sc.D. from M.I.T.



KENNETH C. ROSS
Currently Program Manager with ieral Electric,

Exverience 1includes nine years in the nuclear industry -- four
years as an instructor in the U., §S. Navy nuclear power program,
two years as an instructor for General Electric Company, and
three vyears as a program manager for General Electric Ccmpany.
SRO licensee. Certified by NRC to teach all phases of BWR
operation,

General Electric pregram manager for BWROG Control Room Survey
Program, Provided program management support for eighteen BWR
control room design reviews, Principal auihor of nine <control
room design review summary reports, co-author or additional
sevan, Developed, organized and presented BWROG Control Rcom
Survey Program Workshop Attended MIT summer seminar on human

.
factors engineering and INPO workshop o
v

n control room evaluations
Co-author of training appendices to BWROGC EPG's.




BRYON THIBODEAUX
B.S. Electrical Engineering from Louisiana State University

Presently Systems Engineer with Gulf States Utilities where major
responsibilities include:

Direct the testing of the Power Generation Control Complex at the
NSS vendor's manufacturing facility,

Witness and approve the fabrication of the Power Generat
Control Complex as a representative of th

he utility,

Provide technical support .0 the Plant Staff
Department

Participate in BWR Owners Group control room surveys pursuant
satisfaction of NRC requirements

“oordinate A/E, NSS vendor, and utility activity s
b |

Power Generatioun Control Complex fabrication,
installation

1978:
ineering in Relay Design and coordination
Engineer System Protection

Assistant Maintenance Supervisor




GERALD RAINEY

Currently Instrumentation &nd Controls Engineer - Limerick,

Rainey received his B.S. in Electrical Engineering from Wei
University,

His experience includes 6 years nuclear experience at Limerick
| s ) | t

and § years nuclear experience at Peach Bottom, His duties hav
included:

Coordinating the activities of the Research and Tes:
Division personnel assigned for checkout, test and cali
tion of Iinstruments and control loops related to syste
components undet the control of the Electric Produc
Department,

Assigning priorities for Instrumen nd Control Loop

ration, maintenance and survei

Coordinating the activities for outside contractors employed
by the Feach Bottom Maintenance D assigned duties
and responsibilities to personnel in the Vendor Coordinator
Group. This group consisted of 4 to maintenance supervi-

-
sors. Contractor forces varied from 68 to




RONALD S. BUNKER

Currenctly Program Engineer with General Electric
B.S. in Nuclear Engineering, Arizona State University, May 1980.
M.S. in Mechanical Engineering, University of California -
Berkeley, June 1983, xperience includes 3 years in the nuclear
industry with General Electric -- assignments in ECCS performance
analysis, generic control room licensing, program management, and
plant performance engineering.

Member of survey teams for control rcom
Yankee, Limerick and Nine Mile Point
control room design review summary repor




WALLACE J. COLVIN

Presently a Unit Supervisor with Cleveland Electric 1Illuminating
Company. His activities include systems operating instruction

review and evaluation of control room human factors.
Formal education and training includes:

Attencded Ohio State Uriversity, Collecsc Engineering,
1967

Attended Kent State University, College of

Twenty-week Academic Program for Nuclear
(General Physics Corporation), 1979

1964~

1

i

Two-week Research Reactor Training Program, Iniversity
Wisconsin, (General Physics Corporation), 1979

Five-week Dresden Nuclear Plant Technology Course (GE),
Two-week Operators Training Course, Dresden Simulator (GE),

Four-week BWR Observation Training, Millstone Nuclear Power
(GE), 1979

One-Week BWR Control Room Survey Workshop

1979

Plant




MICHAEL M. DANCHAK

Presently Director of Studies, Computer and Information Science,
The Hartford Graduate Center. Ph.D. in Nuclear Engineering,
Rensselaer Polytechnic Institute; M.S in Nuclear Engineeri
Rensselaer Polytechnic Institute; B.S. in Engineering, Princ
University.

Recent professional activities include

Reviewer of human factors related papers for Nuclear
1978.

Invited participant, Man-Machine 1Interface Forum spons
Foxboro Corporation, June 10, 1978.
’ ’

of the Implementation Subgroup,
1inery Special Interest Group for
System,

"onsultant to the 1Idaho National Engineering Laboratory

computer display design for nuclear power plant control,

Received a research ont from Idaho National Engineeri
Laboratory to study display of multivariate data on -hode R
Tubes (198¢).

Participated 1in a research contract to study the role of

operator in Nuclear Power Operations with RPI faculty, funded
Oak Ridge National Laboratory (198@).
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(1981).
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WARREN BABCOCK, JR.

Currently Senior Clectronic Engineer, Nuclear Engineering Dept,
at Boston Edison Co.

Nuclear experience since 1968:

Lead engineer, control room design review for pPilgrim Station,
Other duties include design and/or specification of
electronic/electrical control systems and instrumentation;
control panel design; studies of existing systems in order to
improve reliability or maintainability; operator training;
equipment qualification; test procedure preparation.

Participated in BWROG control room design review program as a
team leader,







PAUL J. NICH

Mr. Nicholson received his B.S. 1in Mechanical Engineering

= i

MIT and his M.A. in Physics from Boston University.

i

the nuclear power industry in the areas of instrumentation and

control and related topics, Twenty three years ot professional
experience nclude 12 years in the aerospace electronic industry

Mr. Nicholson 1is currently an independent consultant servi

and the rem2inder in nuclear research and advanced reactor in-
strumentation and dynamics, For the past four

principal scientist at the C. S. Draper Lab, he

lecturer in the MIT Nuclear Engineering De
lead 1investigator for the MIT advanced React
and supervisor for a number of nuclear
thesis projects.




JOSEPH L. SEMINARA

Mr. Seminara received his B.A. and M.S. in Psychology from

He¢ has over 25 years experience as a human factors spec
He has applied human factors engineering principles in the

al

‘1‘)»'

and evaluation of a wide range of complex systems, extending

the Polaris missile checkout equipment to lunar vehicles.
the past nine years ne has concentrated primarily o
factors issues relating to the operation and

i

rincipal investigator on a series of research projec
-
the Electric Power Research Institute:

nuclear power plants, ie has served as proje
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GERALD RAINEY

Currently Instrumentation and Controls Engineer - Limerick. Mr
Rainey received his B.S. in Electrical :ngineering from Weidne
University.

His experience includes 6 years nuclear experience
and 6 years nuclear xperience at Peach Bottom. His
included:

Coordinating the activities of the Research and
Division personnel assigned for checkout, test and caé
tion of instruments and control loops related to
components under the control of the Electric Produc
Department.

Assigning priorities {or Instrument and Control Loop
ration, maintenance and surveillance testing,.

inating the activities for outside contractors employe

d
the Peach Bottom Maintenance Department assigned duties
responsibilities to personnel in the Vendor Coordinatc
Group. This group consisted of 4 to 8 maintenance supervi
sors., Contractor forces varied from 608 to 250 personnel,

O X 4 a4




KENNETH C. ROSS
Currently Program Manager with General Electric.

Experience includes nine vears in the nuclear industry -- four
years as an instructor in the U, S. Navy nuclear power program,
two years as an instructor for General Electric Company, and
three years as a program manager for General Electric Company.
SRO licensee,. Certified by NRC to teach all phases of BWR
operation,

General Electric program manager for BWROG Control Room Survey
Program, Provided program management support for eighteen BWR
control room design reviews, Principal author of nine control
room design review summary reports, co-author Dr additional
seven, Developed, organized and presented BWROG Control Roon
Survey Program Workshop. Attended MIT summer seminar on human

factors

engineering and INPO workshop on control room evaluations
»-author of training appendices to BWROG EPG's.,



WARREN BABCOCK, JR.

Currently Senior Electronic Engineer, Nuclear Engineering De
at Boston Edison Co,

Nuclear experience since 1968:

Lead engineer, control room design review for Pilgrim Station
Other duties include design and/or specification c
electronic/electrical control systems and instrumentation;
control panel design; studies of existing systems in order
improve reliability or maintainability; operator trainin
equipment qualification; test procedure preparation,

to
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Participated ir BWROG control room design review program
team leader,




DAN MASTERS

Currently Electrical Engineer, Technical Supervisor for the TVA,

Mr. Masters received his B.S. in Electrical Engineering from the
University of Tennessee,

His experience includes:

Coordinated main control room design for General Electric sup-
plied boiling water reactor, merging TVA BOP design with GE NSSS
design. Developed CRT formats, Ccordinatea finalization of
instrumentation and controls design for all plant systems, Chair-
man of main control room design review teams for Hartsville,
Phipps bend, and Browns Ferry Nuclear Plants. Coordinated in-
strumentation and controls and main control room modifications
and upgrades for Browns Ferry Nuclear Plant,

Developed requirements, prepared specifications, and coordinated
contracts for multiplexer bhased data acquisition systems,
Developed operator interface techniques and designed main control
rooms for nuclear power plants. These designs and technigues
included control panel layouts, device selection, CRT displays,
and operability analysis, including the utilization of full scale
mock-ups and operational "walk throughs" using 1licensed plant
operators.



JOHN N. MCGRATH

Mr. McGrath received his B.S. in Electrical Engineering
villanova University and has had graduate level courses
Nuclear Engineering.

He is currently Supervising Engineer, Electrical Engineering
Fossil-Hydro Generation,

His experience includes:

One year (1981-1982): Electrical Project Englineer, Peach Botto
Poject, responsible for design, procurement, and modifications of
the electrical power systems for Peach Bottom Atomic Power
Station.

Three ears (1977-1989): Senior Engineer in Electrica
Engineering Division of the Engineering and Research Department
responsible for Design and Procurement of Instrumentation an
Controls Systems for Fossil, Hydro, and non-nuclear portions o
Nuclear Generating Stations.

Eight vears (1969-1977): Engineer Senior Engineer i
Electrical Engineering Division of tne Engineering and Research

Department responsible for design view of Engineere

Safeguards, reactor protection systems, and Nuclear Plan
Controls and Instrumentation.

One and a half years (1967-1969): Enaineer in Station Operating
Department with responsibility for reporting on operations o

o

PBAPS No. 1 to AEC and others, and liaison with Plant Staff,

Four years (1963-1967): Engineer at
Station, Unit No. 1, during constr
power.

Peach Bottom Atomic
uction and start-up t

PO

Engineer 1in Electricai Engineering

Four vyears (1959-1963):
lay Branch,

Division, Protective Rel




ROBERT G. DAVALLE

Mr. Davalle has a B.S. 1in Engineering and has wecrked
Washington public Power Supply System since 1973.

He 1is currently a Specialist, Systems Operations Planning
Engineer, Responsible for developing plant maintenance and
refueling outage philosophy and programs for the Supply Syst
and assisting 1in coordinating with BPA and Northwest Utilities
for plant outage planning and resource control,

em




DONALD J. MATTHEWS
Mr. Matthews has been employed with Niagara Mohawk Power
Corporatiion since 1946.

His nuclear power experience includes:

Nine Mile Point Unit &1 BWR 2 -- participated in every phase of
plant start-up. From initial critically up to and including full
power operation with all attendant variations. Brought the
reactor critical as many as 75 times. Participated in the first
documented reactor shut-down from full power to cold shut-down
without a reactor scram,



