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SECTION 1. INTRODUCTION

. 1 Backﬁrnund

Following the incident which resulted in fuel damage at the Three Mile
Island nuclear power plant, the NRC expressed concern that the man-machine
interface in the control room may have been a contributing factor. Numerous
recommendations and suggested ways to improve this interface in the form

NUREG and REGULATORY GUIDES were issued for review and comment. In additior

numerous papers addressing the problem were issued by industrv groups.

NUREG-0737, Supplement 1, addressed several items of concern which are
directly or indirectly related to control room review. This program plan
describes the method by which the Georgia Power Company (GPC) proposes t
conduct a Detailed Control Room Design Review (DCRDR) at Plant Edwin I. Hatch

Units 1 and 2.

Georgia Power Company participated in the Boiling Water Reactor Owners'
Group (BWROG) Control Room Improvements Program. A human factors design

review of the Hatch Units 1 an ? control rooms was completed in 1981. The

survey team was comprised ngin ing and operations personnel from four

utilities with the assistance ¢ consultants from General Electric Company and

the Massachusettes Institute of Technology. The review consisted of fo

L JAX

phases: 1) an analysis of plant Licensee Event Reports (LERs) and scram
reports to identify possible design-related operat or ) interviews

with approximately one-third of plant perators 3
P :

i

control room panels, 4) limited task analysis and walkthroug

emergency operating procedures (EOPs).

This Program Plan
obligations >f Generic
completed for Plant Hat

provided in Appendix A.




The purpose of the Program Plan is to ensure that the DCRDR satisfies
government and industry requirements, that the results are understandable and
usable, and the benefits of human factors engineering are reflected in the

control room design. Since the DCRDR process is rather involved and at times

complex, the Program Plan also documents the process, providing traceability

of both the process and the results of the DCRDR.

The scope of the DCRDR shall consist of the following activities:

Preparing a Program Plan to meet the guidelines of NUREG-0700 and
conducting a human factors workshop to orient DCRDR members t
pertinent background information and metho for performing the

control room review.

Performing a
subsequent to

panels.

11TV a Y
arvey.




Verifying that Plant Hatch control room

(I&C) and other equipment meet the spe

operator tasks which are required to bring

during emergency operating conditi

ms.

Validating that the control room and remote

those operator functions which are required

safe shutdown during emergency

Assessing Human Engineering

the review steps.

Developing a

Developing a final rt addressi

integration with other Supplement

These items are described in greater

chart depicting

between
Figure 1-1.

Appendix A,

sific

-
cne

instrumentation

regquireme

plant

shutdown
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Figure 1-1. Flowchart of DCRDR Activities
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Figure 1-2. Schedule of DCRDR Activities — Plant Hatch




MANAGEMENT

Chapter 2 of the DCRDR Program
E

aspects of the review.
managed. Section 2.2
describes the

DCRDR interfaces

activities 1s

.1 Managewen 1 Review
ltimate

the plant Genera.

responsibil

survey was

activities

will report

basis

emergenc)
yther organ
The Review

team operat




2.2 Structure of the Review Team

The review team will have a core group of specialists in the fiel«

human factors engineering, plant operations (e.g., licensed operators),

instrumentation and controls. This core group may be supplemented by

personnel frowm other disciplines such as nuclear, mechanical, electrical,

civil engineering if required.

The DCRDR project will be staffed by a multidisciplined team of
individuals with expertise in various areas. A range of experience and

¥

training is necessary to fulfill several kinds of review functions, which
Technical task performance

Project direction ard management

Administrative support

Cocumentation support

Review team selection will result \ team with collective experience

the following areas:

Human Factors Engineering

Reactor Operations

instrumentation and Controils
Engineering Disciplines as required
Computer Operations

Project Management

Nuclear Licensing

Safety Parameter

Emergency Operating

Training

integrative nature

ct




The key positions of the review team are shown

descriptions are as follows:

GPC DCRDR Review Team Leader
This individual provides the administrat

for the project. Access to information, fac

iy

individuals providing useful or necessary input to

coordinated by the Review Team Leader Because
knowledge of GPC systems and metho and the other NUREG-073
Supplement 1 activities, tails individual will provide a cohesive force

for the different GPC department individuals and outside engineering

organizations involved with th

GP Project

As part of JREG=-0737 Supplemen ion contract,
Physics C O ! ) will rovie ) yjia Power
GP

this project.

human factors tec

directi

is maintained

review.
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Instrument and Controls Engineer:
particularly during the survey, HED

selection activities.

System Design Engineer: To provide

particularly during the survey, d4ED

selection activities.

Nuclear Operations Engineer:
associated task analysis expertise,

control room function

Licensing Engineer:
individual to provide interp:

between GPC and the N

Engineeri

requirements

ar

“




power industry with specific emphas
nstrumentation design (controls an
(e.g., lighting and acoust

training. Experience in systems an

Reactor Operator: A current

minimum of two years' experience

Integration of NUREG-073

Factors Programs

Safety Parameter

In May,

and the Georgia

were based

perat




Emergency Procedure Guide nes (EPGs
BWROG and General Ele *ic Company

e Hatch-spe

to provide

informat

vy »

Independent veri cation 1d valid ion (IV&V

and software k on r tl Bechtel Power Corp

iepartment.
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Hatch spe« ¢ techni guidelines have been devel

owners group generic guidelines. A Hatch specific

been prepared. The Plant Hatch EOPs are post-scram

of two sets of five flow charts for each un ne

to be taken in the control room and another set includes
taken outside of the control roo hen the control roon
uninhabitable. Each flow ch has ! d path procedu
associated with it. >1uc n this manual are end

generic system recover YYOC €8s contingency g
control procedures and reacti y control
supplemented by abnormal oper procedures

pre~scram cC«

protect
onditio

Plant Hatch




simulator components

training will be reviewed for

and EOP validation efforts. wse - 1 ne scenari
objectives of the DCRDR and P validatio rogram will

JECLLYV

videotaped and
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The DCRDR approach

support

Control Room and

correct emergency

described in this Program Plan

process where first the "Information and Control Requirements™

the

determine if each required

Ins

prepared to document the
outstanding Regulatory

determine if any of

ins

> b |
Wil

HED

det
Ins
1.9
an

pla

Ver

mh
ine

Task Anal

trument or Control

trumentation

1 be recorded

and facilitate tr

second part

ermination of the

trumentaticn and

ydification was

HED, an initial ex

nned instrumentati

ification

ysis Form is compared to

the
documented

ne

the existing

item 1s in he MC

present

is not lable to th

aval

jeficiency. At this point

suide 1.97 modific:
modifications will
the HE

on I

HED to indica
cking.

3

the Verification of

R.

operator,

the list

be reviewed t

the required

1

anned

resolution forx

the required

Regulatory

O

+

modificati

}

e




2.4.5 Previous Plant Hatch Control Room Survey Integratlor
Georgia Power Company (GPC) is a participant 1n the BWR
Group (BWROG) Control Room Improvements Program. A part of the program

is a control room survey intended to complete the planning and review

phases of the DCRDR. A control room survey by a BWROG survey team was

performed at Plant Hatch during the week of April 23, 1981. The s
consisted of four phases: (1) an analysis of plant Licensee Event
Reports (LERs) and scram reports to identify possible design related
operator errors, (2) interviews with approximately one-third of the plant
operators, (3) comparison of control room panels with checklist standards
derived from previous surveys and accepted human factors standards, and
(4) task analysis and walkthroughs of selected emergency procedures. The
survey team consisted of operations and engineering personnel from four
utilities and consultants from General Electric Company and

Massachusettes Institute of Technology 3 d discussion

1981 BWROG survey methodol is provides n Section 4.2 of thi

Two particular prok

annunciators, received

remodeled aspects of

esthetics and
Further, an ong
corrected most ) £
findings of the 1981

rurrent DCRDE




(a) to determine the boundaries of the CRDR, (b) to develop

methodology, (¢) to define terms, (d) to integrate other initiatives wit

the CRDR (e.g., SPDS development, EOF development, staffing,

training), and (e) to provide practical implementation guidel

included:

a guideline on the development of CRDR survey

a set of human engineering review principles

These NUTAC guidelines will be used in
provide additional detail to procedures

Program Plan.

The HED resolution pi
Training

contr




SECTION 3. DOCUMENTATION AND DOCUMENT

A large number of documents will be referenced and pr jurinc
DCRDR. Therefore, an efficient and systematic method f controlling these

documents is necessary.

3.1 Documentation Requirements

The documentation methodology described i

to meet the following reguirements:

Provide a record « all documents used by t! wiew team as
references during the various phases
Provide a record of all documents
project output.
Allow an audit pat! o be generated
documentation.
Develop project iles in a manner
define human fac
room chancges pr
Documentatior
t General Physi
documentation will be

for future reference.




Licengee Event Reports

Scram Reports

Occurrence Reports

Final Safety Analysis Reports (FSARs)

Piping and instrumentation drawings

Control room floor plan

Panel layout drawings

Panel photographs

Hatch Specific Emergency Procedure Guidelines (EPGs)
Hatch Plant-Specific Emergency Operating Procedures (EO
Results of the 1981 BWROG Survey

List of panel changes since the 1981 BWROG Survey

Output Documentation

Throughout the review proc cuments will be processe

document analyses and recor il ngs. Whenever possible,
standard forms will be eveloped and utilized. All
i
produced during the course o he review will
the procedures
preliminary estimate

project:

4




3.4 Documentation Control Procedures

A review team member will be designated as responsible for documentati
control. All documents used as primary input to e review or generated during the
review will be subject to General Physics' Quality Assurance document

procedures.

All documentation received and generated during the
logged. The log will contain the document name, the revisio
e

date received. Quality Assurance project procedures will be

the control of DCRDP documentation.

All project docume

Physics' Columbia, Maryland office.

3.5 Management

All information
When an HED has been
an HED form (see Figure
opportunity to compare all
list item or panel and t

DCRDR pr

HEDs wi
This system

tracking of




HUMAN ENGINEERING DEFICIENCY RECORD

EDWIN X. HATCH NUCLEAR PL.AaNTg
HE O NO . =
TRARCKING STAT
DATA BOURCE:

CHECKLIST




organization, control of documents, 1nspection, correcti

assurance records, review of project work, and other

Project procedures will be prepared by the GP Proj Manager

accordance with the DCRDR Program Plan. Quality Assuran

will be prepared as necess to control those tasks af
quality. The Project Q icy Plan will then
Engineer for review and approval. After the Plan
procedures are reviewad, approved and implemente
the GP Chief Quality Engineer, or his designee, for

the GP Project Director, project procedures wil

documents.

Utilization of the proj
appropriate project activities

accordance with the DCRDR Pr

in




REVIEW PROCEDURES

The DCRDR review procedures are primarily based on the BWR Owners
(BWROG) Control Room Survey Program (reference Generic Letter 83-18).
BWROG survey program addresses the planning and review phases only of the

.

DCRDR process. The assessmenrt, implementation and reporting phases are

r

described in this program plan specifically for the Plant Hatch DCRDR.
prog P P y

DCRDR addresses the following epecific objectives:

To determine whether the control room provides the system status
information, control capabilities, feedback, and performance aids
necessary for control room operators to accomplish their functions

and tasks effectively.

To identify characteristics of the existing control room instrumen
tion, controls, and other equipment, and ! cal arrangements that

may detract from operator performance.

The first objective is corcerned h the completeness of the

room given control room operator functions and task responsibilities.

second objective is concerned with the suitability of the iesign in

1

human and equipment performance capakilities, individual task resp«

ties, and the interaction of craw members.

Five major processes are \ to establish and apply benchmarks
identifying human engineering screpancies of both completeness and

engineering suitability:

)perating Experience
Control Room Survey
System Fun

Verification

i




The procedures involved in eaciu of

Operating Txperience Review

4.1.1 Puipose

The purpose of the Operating Experience Review 18 to identify
factors or conditions that could cause and/or have previously caused
human performance problems and could be alleviated by improved human

engineering.

4.1.2 Methodology

“here ar2 two major steps in the Operating Experience
LE- and Neficiency Report Review and the Operator Interviews.
were initially completed as part of the 1981 BWROG
Plan. The LER review and Operator Interviews will
BWROG CR Survey Supplement checklist is perf

hoth tasks are described below.

4.1.2.1 LER Review

Licensee Event
reviewed by the 1981 N ROG survey
specific design deficiencies known
operator errors and then documente
upcoming HED activities.

LERs

Repor beginning nuars 84 will

Experience




1

The LER and Deficiency Report update review will

following steps:

Obtain the LERs from 1981 through 1983

Reports from Janual 1984 t resent
' 4

Examine documentation and summarize
events that are associated w
locumentation. A form will IS ) summar ize
the control room human factors problems identil
historical reports. The f«
concerning the event itself
actions have been taken t«
human factors commendations.

; summaries
indeed




4.1.2.2 Operator Interviews

The purpose of th

obtain direct operator input to

"}n].]! e

De

aid in identifying

actnal deficiencies in the contro oom layou

operating procedures that result

difficulty (manual activities)

For the interview, a represe
third of the operators was
education, ability, and
projram questionnaire,
based on their operationa
rooms. Copies of the wr
team for a preliminary x
Interviewea; retained ti

team member during a lat

'he inter

\bers witt!

oI

.

+

r

poten

nter



elicit information regarding human engineering

room from the user's standpoint.

steps fcr updating operator input are:

Distribute questionnaires to as many operating personnel as

practical.

Assimilate guestionnaire responses and develop interview

format based on responses.

Conduct follow=-up interviews on sample of questionnaire
respondents (approximately 50 f operating personnel).
possible, conduct interviews in the control room (or
simulator) so that interviewees can refer t

boards (or simulator) to explain in detail
problems they have encountered.

Review data to ascertain whether

perators are Human Engineerin

4.2 Control Room Surm

Purpose




modifications of the operator-control room interface which will reduce

the potential for human error.

4.2.2 1981 BWROG Survey Methodology

The methcdology followed in conducting the control room survey 1s
described in the BWROG control room survey program (1981 and Supplement

1983).

Each Control Room Survey was conducted by the survey team using the
BV R0G checklists which are titled, in order, (A) Panel Layout and Design,
) §

(B) Instrumentation and Hardware, (C) Annunciators, (D) Computers, (E)

; Procedures, (F) Control Room Environment, (G) Maintenance and
Surveillance, and (H) Training and Manning. Checklist (A), (B), and
were completed for each panel in the control room, including back panels,
auxiliary panels and peripheral equipment that contain controls and
displays normally operated by the control room operator. The remaining
checklists were completed only once since they were applicable to the
entire control room.

In completing the iecklists, particular attention was given t items

" identified as potential problem areas in the Opzrator Interview and
the LER Analysis to ensure complete coverage. These items were Cross-
referenced to the checklist items where applicable.

Each checklist item was presented in the form f a questi for
consideration by a survey team member. Following that quest wa )
gseries of numbers in which the specifi item being reviewed was
evaluated. The first set of numbers 2 329 indicated the degree {

Lo l3 . ML
compliance wherein 4 ind ated no complicance, indicated somewhat
compliance, 2 indicated mostly compliance, ! indicated full N ance ,
and 0 ndicated the I Lf 1 juest D I lered wa 10t applicat 1

X 1ld not be yidered at thi t ime ea specifi juest wa s

4
4 -




question indicated the relative degree of compliance by circling

applicable number.

Following the number indicating the degree of compliance for each
item being evaluated was a predetermined number ranging from one to three
which indicated the relative importance of that item with respect to the

potential for causing or contributing to operator error. A 3 indicated

high stential for operator error, 2 indicated moderate potential, and 1
n P v moderate f

indicated low potential. In the final evaluation of each item
considered, it was the product of the degree of compliance multiplied by
the potential for operator error that determined if the consideration of

corrective action is justified.

All items having an evaluation product of 4 or greater were eval
for potential corrective actions. In the current DCRDR, all items
greater than "1" on the degree of compliance scale will als be examined

in the HED Assessment Phase.

Following each checklist
evaluation to enter comments. ‘'or each specifi
comments identified items or components of non-compliance, the
review, or any qualifying statement judged to be appropriate t«
evaluation. 1f, for example, a large number of components are reviewed
and only a few were non-compliance, these were specifically not the
comment space and the general rating was "mostly complian
additional documentation, still photographs were taken of
components of non-compliance such as mic layouts,
jroupings, labeling systems or equipment locations.
were cross referenced t
comment space.

additional




The 1981 BWROG survey covered the following

Panel Layout and Design

Instrumentation and Hardware
Annunciators

Computers

Procedures

Control Room Environment

Maintenance and Surveillance Procedures

Training and Manning

Bach of these control room survey areas and general findings was
described in BWROG Control Room Improvements Committee summary report fox
Plant Hatch Units 1 and 2 control rooms dated March 1982. All findings

) |

from this review will be carrieda forward for consideration in the HE

Assessment Phase of the current DCRDR.

3.2.3 1983 BWROG Survey Methodology

The 1981 BWROG control room survey areas des

updated for the Hatch control room during the

Supplement checklist (July 1983).

This Supplement
Group Control Room
be include
the CRS Pr¢
The addition
engineerin¢

consideral




Panel Layout

Instrumentation 1d Hardware
Annunciators

Computers

Procedures

Control Room Environment
Maintenance and Surveillance

checklist supplement will be performed

panel covered by the 1981 survey and each remote

the planned DCRDR activities. Modifications

id S

control room panel will be evaluated against

Checklist and the Supplemental Checklist.

major steps
The DCRDR
yrientatior

survey.




Systems Function Review and Task An.

Purpose

The purpose of the Systems Function Review and Task Analysi

portion of the Control Room Design Review is to determine the I
output requirements of the control room « )r tasks require
the plant to safe shutdown during emergency operating ¢

ensure that required systems can be efficiently and reliably
under the conditions of emergency operation by available persor
will be accomplished by performing an

the plant to safe shutdown jluring emergen«

handled within the Plant Hatch Emergency

The steps which comprise

are shown in Figure 4-1 and

4. 3.2 Systems Funct

the pe
emergenc
locumer

to safet
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Figure 4-1. Flowchart of Systems Functions Review, Task Analysis Verification of

1&C and Validation of Control Room Function Activities




The description of systems

a reference base for subseguent

systems list will be used to assi

scenarios for each walk-through

Define Representat
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performed for these residual tasks as well as

the emergency scenarios.

4.3.3 Task Analysis

4.3.3.1 Develop Task Analysis Worksheets

Task Anclysis Worksheets (see Figures 4-2 and 4
be developed which indicates the operational steps required
scenario to reach safe shutdown of plant during emergency
along with the appropriate information and control requiremen

means of operation, and I&C present on the control boards.

Analysis Worksheets will be prepared in the following manner:

Discrete steps in the Hatch EOPs will be identified in
performance. These procedure/flowpath number ard grid
coordinates will be recorded the first column of the

Analysis Worksheet, and b ¢ ng yints noted 4epending on the

plant transient being analyzed in the "Scenario Response”

column. N there may more tasks subsequently
identifi $ 2 below than there are procedural steps.
s}

this case, a dash entered in the column when no explicit

procedure step is present in the EOPs and/or EPGs.

A brief description of yperator's tasks (in order of
)4 be y the "Tasks/Subtasks" column
there may be many more

in the proc
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SCENARIO operating scenario name and identifier (ID).

PROCEDURE/FLOWPATH NO./GRID CCORDINATES -~ procedure step
identification for HATCH EOPs (Emergency Operating Procedures) steps.

TASK/SUBTASK -~ a description of the crew member task/subtask in the
operating sequence.

SCEN. RESP. - a notation designating decision points or branchins
information needed for correct task execution for the operating
scenario (as defined in the operating scenario description).

CREW MEMBER the crew member who performs the task.
LOC the location where the task is performed.

DECISION AND/OR ACTION REQUIREMENTS -~ any contingent decision
and/or action requirements that are linked to task performance.

INFORMATION AND CONTROL REQ. =~ the information and control
requirements for successful task performance (derived independently
of the actual I&C in the control room). Noted in this column are (1)
the system involved (2) the parameter, component in procedure needed
and (3) the relevant characterstics of the parameter or component
referenced for the operator to execute the task.

MEANS - . he actual means (eg. switch, meter, etc
operators to perform the task in the control room.

I&C IDENT. (PANEL/NO.) - he actual instrumentatior and control
(I4C) identified from walkthroughs that the operators used to perf
the task. The I&C is uniquely iden ied using a PANEL number an
Equipment Number (NO.). SPDS disp identifiers will be
appropriate.

VERIFICATION (AVAIL./SUIT.) =~ o« 1s that indicate the
availability and suitability of the instrumentation and controls
(I&C) needed for task performance. These columns would contain a
"yes" or

"no" answer which is arrived at through a Verification

s
Process Flowchart. Entries that are a "no" are detailed further on

ar. FED Suitability Assessment Form.

COMMENTS - any comments related to scenario execution, task
performance, or the accompanying task requirement columns (the
balance of the task analysis worksheet). SPDS integration effects

will be noted where appropriate.

Figure 4-3.




The operator decisions and/or actions that are linked to task

performance are then noted in the "Decision and/or Contingent

Action Requirements" column. System functional response 1s

described when appropriate in this column. This set of data als
includes branching points in the EOPs that determine the outcome

of the operating sequence.

Input and Output requirements for successful task performance are
ncted in the "Information and Control Requirements” column on
Figure 4-2. These would typically be parameters, components or
procedural information that are necessary for operators to
adequately assess plant conditions or system status (e.qg.,
reactor vessel water level, suppression pool temperature, core

flow, reactor pressure, etc.).

Relevant characteristics for parameter readings or control

selection will be noted in the "Information and Control
Requirements Column" in Figure 4-2. Primary sources of
information and control requirements for each task will be noted
on the form in Figure 4-4. The interrelationship between Figure
4-2 Task Analysis Worksheet and Figure 4-4 Information and

Control Requirement Sources is shown in Figure 4-6.

Once the Tasks, Decision Requirements, and Information and
Control requirements have been specified, the specific
instrumentation and controls (I&C) that the operator requires per
procedural step will be documented. All I&C needed to either (1)

) confirm

N

initiate, maintain or remove a system from service, (
that an appropriate system response has or has not occurred,
i.e., feedback, or (3) make a decision regarding plant or system

status will be listed. The "Means" column refers to how the

information and control requirements are presented on the control
boards (e.g., switch, meter, etc.). The I& Identification
column provides the specific panel number and identification

number of the control or instrument.




For each 1&C (equipment) identified in this column, the eqguipment
characteristics (parameter, range, units, scale, and/or centrol

, states) are noted on the form in Figure 4-5. The interrelation-
ship between Figure 4-2 Task Analysis Worksheet and Figure 4-5
Equipment Characteristics is shown in Figure 4-6. These
characteristics are used in the Verification of I&C Availability

and Suitability Phase of the DCRDR.

It is important to note that Steps 1 through 5 are completed on the Task
Analysis Worksheet using independent sources of data (Figure 4-4) other than
the actual I&C present in the control room. Step 6 essentially completes the
first step in the Verification of I&C Process to identify whether or not the

necessary 1&C for task performance is available in the control room.

The remaining columns of the Task Analysis Worksheet will be utilized daring
the Verification of Task Performance Capabilities, which is described in

Section 4.4. These columns are briefly described below:

7. Verification column (used during V&V phase)
“Availability" of the necessary I&C for successful operator task

performance is noted by a check in this column; "Suitability" of

-

the I&C to meet the information and control requirements of
lumn.

operator task is noted by a check in this co

8. Comments/Candidate HEDs
Comments or candidate HEDs can be noted in this column during any

step of the Task Analysis of V&V phases. Data for HEDs will be

entered on an HED form and into the computerized database.
The Task Analysis Worksheet thus serves as the complete record of
operator tasks, decisions, information and control requirements,

and I&C availability and suitability verification during the

selected emergency operating sequences. This record is developed
through the series of steps described above.

4-17
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4.3.3.2 Task Analysis Database

All task analysis data will be entered into the Hatch
DCRDR computerized database. The forms that are used in collecting

the data are:

Task Analysis Worksheet
Information and Control Regquirement Sources

I&C Equipment Characteristics

These fcrms collectively make up the complete database fields that
are defined for the Task Analysis, Verification of I&C and validation

of Control Room Functions during the DCRDR.

The interrelationships between the discrete columns in the
(database fields) are shown in Figure 4-6. The Task Analysis
Worksheet is the master record of task data and the verification
phase decisions made about the task data and associated I&C Equipment

Characteristics.

In the computerized database, each data field (column) is
represented only once with all data being keyed to one or more fields
of the Task Analysis Worksheet. The other two forms are linked by

either the Task Analysis Worksheet (TAW) Scenarioc and Task I.D. (see

Information and Control Requirements Form) or by the I&C Equipment

Identification columns (see I&C Equipment Characteristics form). The
DCRDR team member can enter the database by referencing either the
Scenario-Task ID or the I&C Identification (Panel-No.) keys. In this
way, the database allows ! ty ¥ 4 rch both operator task

data and equipment data.

4.3.3.3 Control

The function i1 ! control room inventory in

jetermine wheth the instrumentation and controls




needed to support safe shutdown of the plant under emergency

conditions actually exist. This function will be accomplished as

part of the task analysis effort and the related verification and

validation efforts. The deteimination of I&C Availability is
described in Section 4.4, Verification of Task Yerformance
Capabilities. Equipment characteristics associated with the I1&C
(Equipment) identified in the task analysis worksheet will be noted

using the form in Figure 4-5.
In addition, a complete set of control board photographs will be
taken to provide an as-built inventory of the instrumentation and

controls during the DCRDR.

Verification of Instrumentation and Controls (I&C)

4.4.1 Purpose

The purpose of the Verification of I&C is to systematically
verify that the Instrumentation and Controls that were identified in the

Task Analysis as being re: ed by the operator are:

Present in the Control Room

Effectively designed to support correct task performance

Methodology

I&C will utilize a two-phase approach
achieve the purpos ¢ ~ed above. \ the first phase, the presence
absence
Task Analysis
comparing the : in the "Information
Requirements" \ >f the Task Analysi 'orm to the act:

"

I&C listed in & Identification” and
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4.4.2.1 I&C Availability

The presence or absence of required Instrumentation and

Controls will be noted by a "yes" or "no" in the "Availability"

column of the Task Analysis form. If it is discovered that required

Instrumentation and Controls are not available to the operator, any
such occurrence will be identified as an HED and documented

accordingly on an HED form.

result of the verification of I&C availability will be a CR
inventc ‘v listed in the task analysis worksheet (Figure 4-2) column
labeled "1.. Identification." The parameter, range, scaling units,
and related information will be compiled on a separate inventory
listing (see Figure 4-5). A separate review of the I&C identified
above will be done to ensure direct versus indirect indications of

parameters.

4.4.2.2 I&C Suitability

The second phase of Verification of I&C will determine
the human engineering suitabilit of the required Instrumentation and
Controls. For example, if a meter utilized in a particular procedure
step exists in the control room, that particular meter will be
examined to determine whether or not it has the appropriate range and
scaling to support the operator in the corresponding procedural
step. If the range and scaling are appropriate, it will be noted by

" "

checking the "yes" area in the "Suitability" column of the Task

Analysis Form. Conversely, if the meter range or scaling is not
appropriate for the parameter of interest to the operator, the
area in the "Suitability" column of the Task Analysis Form will be

checked. s type of occurrence 1l be defined as an HED and

documented

perations expert




validation of Control Room Functions

4.5.1 Purpose

The purpose of the Validation of Control Room Functions step in
the DCRDR process is to determine whether the functions allocated to the
control room operating crew required for safe shutdown of the plant
during emergency operating conditions can be accomplished effectively
within (1) the structure of the Hatch-specific EOPs and (2) the design of

the control room as it exists.

Additionally, this step provides an opportunity
may not have become evident in the static processes

example, in the control room survey.

4.5.2 Methodology

The Validation of Control Room Functions will be pe-formed in
conjunction with the validation of Plant Hatch Emergency Operating
Procedures required by NUREG-0737, Supplement 1. Scenario exercises
(walk-throughs or simulator exercises) will be performed using the

symptom-oriented EOPs developed from the BWROG EPGs.

The purpose of the scenario exercises is to evaluate the operational

aspects of control room design in terms of control/display relationships,

display grouping, control feedback, visual and communication links,
manning levels and traffic patterns.
™
ALl

operating crew will be provided with copies of the new EOPs to

follow as they are walking through the exercises. )perating crews will
be briefed regarding the objectives of the validation effort and their

respective roles in it. The participants will not, however, be briefed

on the actual scenarios to be run.




The primary scenario exercise technique will be real time operating

events run on the Hatch 2-specific simulator performed in conjunction

with EOP training and validation. Exercises relevant to the DCRDR will

be videotaped for the following uses:

© validation of control room func
® Verification of I&C

* Future refecence

DCRDR team members will use the partially completed Task Analysis

Worksheets to record their observations.

walk-throughs will be performed on those scenarios that cannot be

performed on the simulator (e.g., remote shutdown procedures).

The operators will be asked to note any errors or problems that were
encountered in the real-time scenario exercises and to expound upon the
source of the errors or problems. These errors or problems will be
documented for investigation as possible HEDs wi.ich may then lead to
revisions to the control room, EOPs, training, SPDS, ERFs or Regulatory

Guide 1.97 items.

Following the above activities, the following types of information

will be extracted from the video tapes:

The identification of which member of the operating crew is

performing the task. This will be noted in the "Crew Member'

column on the Task Analysis Wocrksheet.

performing the task in the

)nce the events have been analyzed to extract the information note
above, Link Analyses, which trace the movement patterns of the operating
] .

crew in the control room, will be prepared to assess whether the control

room layout hinders operator movement while performing th




Any dynamic performance problems that were uncovered following th

ng

tape review phase of the DCRDR process will be documented for review in

the HED assessment phase of the DCRDR whicn may then lead to

recommendations for revisions to the control room, EOP, training, SPDS or

Regulatory Guide 1.27 items.
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5., HED ASSESSMENT AND RESOLUTION

The review team will assess identified deficiencies and recommend
corrective actions for their resolution in an iterative review process.

Descriptions of procedures for assessing and categor ring HEDs and

recommending corrective actions are contained in this chapter, specifically:

(1) HED Categorization
(2) HED Resolution

(3) Implementation Schedule

HED Categorization

5.1.1 Determining the Importance of HEDs

The importance of an HED 1s assessed on the basis of the potential
for operating crew error and its potential impact on safety. This is
accomplished by analyzing and evaluating the problems that could arise

from the identified HEDs.

Human factors specialists will assist utility personnel in
assessing the HEDs that were identified during the previous phases o the
DCRDR in a manner similar to guidance given in draft NUREG-0801,
“Bvaluation Criteria for Detailed Control Room .esign Review". The two
primary criteria presented in NUREG-0801 are: (1) whether or not the HED
has resulted in a documented error or provides the potential for operator
error, and (2) what impact the HEI

criteria is discussed separately

Information fr

help assess
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in an operator interview, then the HED is automatically assessed
as having an effect on operator performance. HEDs not associated

with documented errors must be systematically assessed to

determine their impact on operating crew performance. Information

gathered during the survey of operating personnel will be
considered regarding problems that resulted in, or provide the

potential for, operator error.

HEDs that may affect operating crew performance are
subjected to a series of statements or questions, as shown in
Table 1. Other performance shaping factors such as training,
operator experience, procedure adequacy and situational
requirements will be considered. The responses to this line of
questioning should aid the reviewers in identifying those HEDs
which degrade operating crew performance enough to cause, or
contribute to the potential for, operator error. This technique

relies on the evaluators' judgment, however.

5.1. 1.2 Plant Safety Impact

HEDs considered to have resulted in documented errors or
contribute to the potential for error will be assessed according
to impact on plant safety based upon whather an unsafe condition

nay result.

HEDs are assessed as to their impact on safety by
subjecting each to a series of statements or questions, as shown
in Table 2. The responses to this series of questions will aid
the reviewers in identifying those HEDs which impact plant
safety. As before, the technique does rely on evaluators'

judgment.
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TABLE 1

HED POTENTIAL FOR ERROR EV&LUA‘I’ION CRITERIA
(Modified From NUREG~0801)

what extent do you agree with the following?
This deficiency will cause undue operator fatigue.
This deficiency will cause operator confusion.
This deficiency will cause operator discomfort.
This deficiency presents a risk of injury to control room personnel.
This deficiency will increase the operator's mental workload (for
example, by requiring interpolation of values, remembering inconsistent
or unconventional control positions, etc.).

This deficiency will distract control room rsonnel from their duties.
Yy pe

This deficiency will affect the operator's ability to see or read
accurately.

This deficiency affect the operator's ability to hear correctly.

This deficiency degrade distract control room personnel from their
duties.

This deficiency will degrade the operator's ability to manipulate
controls correctly.

This deficiency will cause a delay of necessary feedback to the operator.

Because of this deficiency the operator will not be provided with
positive feedback about control task(s).

This deficiency violates Plant Hatch control room conventions or
practices.

This deficiency violates nuclear industry conventions.

This deficiency violates societal stereotypes.

Operators have attempted to correct this deficiency themselves (by self-

training, temporary labels,
body movements, etc.).

"cheaters,"” "helper" controls, compensatory

Tasks in which this deficiency is involved will be highly stressful

(i.e., highly time constrained, »f serious consegquence, etc.)




Table 1, cont'd

This deficiency will lead to inadvertent activation or deactivation of
controls.

If this deficiency causes a specific error, it is probable that another
error of equal or more serious consequences will be committed.

This Ceficiency is involved in a task which is ususz y performed
concurrently with another task (e.g., watching water level while
manipulating a throttle valve control).
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TABLE 2

HED PLANT IMPACT EVALUATION CRITERIA

what extent do you agree with the following:

This deficiency involves controls or displays that are used by operators
while executing emergency procedures.

It is likely that the error caused by this HED would result in:

a. A violation of a safety limit, a limiting condition for operation or
a technical specification.

b. The unavailability of a safety~related system needed to mitigate
transients or system needed to safely shut down the plant.

This deficiency involves controls or displays that are part of an
engineered safety function or are associated with a reactor trip
function.

This deficiency involves control or display problems that would not be
readily identified or corrected by alarms, interlocks or other
instruments.

This deficiency could cause an event that readily develops into an ANS

Condition II, III or IV event without other failures occurring.
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5. 1.2 Categorizing HEDS into Levels of Significance

Categories in which HEDs are grouped are defined below. This
categorization is an aid to thLe reviewer in further assessing the
importance of HEDs as well as providing a means of prioritizing HEDs for
corrective action. The method allows for distinguishing between those
discrepancies that are known to have contributed to operator error and
those that have been evaluated to have potential for contributing to

operator error.

categories are:

Category I - HEDs associated with documented errors which

resulted in unsafe conditions.

Category II - HEDs associated with high potential errors which

may result in unsafe conditions.

Category III - HEDs associated with low

may result in unsafe conditions.

Category IV - HEDs not important to safety.

Table 3 provides a summary of the HED categories to assist in the

categorization process.

The primary purpose in categorizing the

prioritizing HEDs for resolution HEDs having
impact on plant operations, 2., Categories 1
resolution first. The review team will assess \d categorize HEDs in

preparation for their resolution.
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TABLE 3

SUMMARY OF HED CATEGORIES

Unsafe Conditicn Not Important

to Safety

Documented Error I IV

High Potential Errors If IV

Low Potential Errors I1I IV
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To reach a consensus concerning category assignment among DCRDR
members, the following approach will be used. All HEDs will be
categorized incapendently by DCRDR memoers The first round of
categorization results will be summarized by the DCRDR Project Manager to
determine the distribution of category assignments per HED. The
predominant category will be indicated for each HED and results
redistributed to the evaluators. Each evaluator will have the
opportunity, if desired, to defend his category choice if it deviates
from the predominant category. If no comments are forthcoming, then the
predominant category becomes the consensus. For HEDs on which comments
are received, a meeting will be held with all evaluators to determine
which category should be assigned. The evaluator that had provided
comments earlier will be allowed to defend his choice. A final choice

will be made at that meeting by a vote of the attendees.

HED Resolution

5.2.1 Recommendations for Resolution

The DCRDR team will provide recommendations to resolve each HED

documented during the review. Resolution of Category IV HEDs are

optional and will depend upon the nature and complexity of the
discrepancy. Questions to be addressed in determining recommended

actions are included in Table 4.

In selecting recommendations for HED resolution, considerations
will be given to the effectiveness of the improvement and assurance that

no new HEDs result from the improvement.

Information copies of the Category
DCRDR team recommendations for resolution
Management. This will enhance management awareness

potential solutions early in the resolution phase.




TABLE 4

HED RESOLUT1ION CRITERIA

In evaluating how to resolve a given HED, the reviewer should ask the
following questions:

1.

Is the HED really a deficiency?

Due to its unique nature, does the HED require further study
assessment?

Can the HED be resolved with paint-tape-label enhancements?

Should the HED be resolved to maintain consistency with control room
conventions or standards?

Is the HED part of a larger or generic HED?
Is the HED so minor that no physical change is needed and the only

action reguired is to establish coperator awareness in routine
training?
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Evaluation of Recommendations

Engineering Feasinrility and Scope Review

The listing of HEDs and associated recommendations for
resolution, will be evaluated by GPC engineering and operations
personnel to decide how each HED may be resolved. Implementation
of all recommendations proviied by the review team 1s not

likely. Alternate solutions are possible. Feasibility studies
I Y

and scope reviews will be performed, as necessary, to evaluate the

recommendations.

In evaluating the recommendations, a line of gquestioning
gsimilar teo that used in Table 4 is appropriate. Additionally,
other plant-specific questions must be addressed. These questions

are listed in Table 5.

The results of the engineering and operations review wil
then be forwarded to all DCRDR team members. Team members must be
certain that implementing proposed changes in the contr 1 Om
enhances, rather than degrades, reactor safety and normal plant

operations.

DCRDR Team Review

3

Developing a final list of HEDs and
several ! rations of
istribution of
DCRDR team. I ers 1 obtain
respective departments. S ntly, several meetin«
scheduled to obtain consensus on selecting the optimal

At tend < il he YD rt JY“L“- to

alternative solut




TABLE 5

PLANT-SPECIFIC HED RESOLUTION CRITERIA

In addition to the questions in Table 4, a reviewer should consider the
following questions when evaluating recommendations for HED resolution:

Does the recommended fix really address the issue of concern?

Is the operator's ability to respond to any Plant transient or accident
degraded by implementing the recommended change?

Are there other, more cost-effective methods to resolve the HED?
Is the HED in the process of resolution with an existing design change?

Could this HED result in significant Plant downtime or personnel
injuries?

Could resolution of this HED provide increased operator productivity and
morale?

Is the recommendation consistent with present control room
characteristics and practices?

Does the proposed change create any new HEDs?




GEORGIA POWER

From these meetings, a revised list of HEDs and proposed
corrective actions will be tabulated and redistributed to the same
DCRDR team members. if disagreements over particular items still

-

exist, the DCRDR Project Manager will decide the final resolution.

5.2.2.3 Management Approval of HED Resolutions

When consensus is reached, the proposed corrective
actions and cost estimates will be tabulated and forwarded to GPC
Management for review and approval. Management authorization to

roceed with implementation of the corrective actions is necessary
E )

before the Final Report can be submitted to the NRC.

For those HEDs in Category I, II, or I in which a
decision not to correct, or only partially correct, is made,
justification is required. Management personnel, as well as
evaluators, must assure that adequate justification exists for
disallowing corrective action. ategory I, II, or III HEDs not
corrected, or only partially corrected, and the associated
justification will be submitted to the NRC in the Final Report, as

required by NUREG-0737, Supplement 1.

5.3 Implementation Schedule

The development of a schedule for modifications to correct HEDs

dependent on HED categorization, and complexity of the modifications and

3 .

resource requirements, an ngineering and ecuipment lead time requirements

The DCRDR Summary posed
rontrel room
NUREG~-0737,

enhancement |

term program.

ong term
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SECTION 6. DCRDR FINAL REPORT AND FUTURE APPLICATIONS

6.1 Final Report

At the completion of the DCRDR project, a final rrmort will be
generated. This report will document, in summary form, the procedures
utilized in the DCRDR. Any departures from the methodologies described

this Program Plan will be noted and justified.

The final report will summarize the results of the DCRDR review
process. The HEDs that were identified during the Operating Experience
Review, the Control Room Survey and the Task Analysis will be included along
with the recommendations for correction and/or resolution for each HED. An
actual implementation schedule will not be provided until after completion of
design, bid specification, and award of contract for installation of

modifications.

6.2 Verification That Selected Design Improvements Do Not Introduce New HEDs

A plan will be provided in the final report for evaluating the
effectiveness of proposed modifications and enhancements intended to resolve

HEDs .

In addition, a second plan will be provided in the final report to ensure

adequate human factors considerations in all future control room changes.

Integration with Related Supplement 1 to NUREG-0737 Items

The final report will also address the integration of the DCRDR results
with other areas of Suppl 1 to NUREG-0737, "Requirements for Emergency

Response Capabilities.
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The results of the DCRDR will be incorporated into Plant Hatch training

programs as applicable. This will ensure that any implemented changes involv-

ing physical modifications or procedural alterations will be brought to the
operators' attention. The rationale for change will be included in the

descriptions of the changes to operators.
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Control Room Design Review (CRDR) = A post-TMI task listed in NUREG-0660

"Task Action Plan Developed as a Result of the TMI-2 Accident," and in
NUREG-0737, "Staff Supplement to NUREG-0600," as Task I.D.1. Also

referred to as Detailed Control Room Design Review (DCRDR).

Control Room Survey - One of the activities that constitutes a DCRDR.

The control room survey is a static verification of the control room
performed by comparing the existing control room instrumentation and
layout with selected human engineering design criteria, i.e., checking
the control room match to the physical capabilities and limita

the human operator.

Detailed Control Room Design Review (DCRDR) - see Cor

Review (CRDR) above.

Emergency - Any plant condition causing an automatic or required manual

scram.

Emergency Operating Procedures (EOPs) - Post scram plant procedures

directing the operator actions necessary to mitigate the consequences of

transients and accidents that cause plant parameters to exceed reactor
protection setpoints, engineered safety features setpoints, or other

appropriate technical

Procedure Gui ! (EPGs) Guidelines, developed by Boiling

Water Reacto wne sroup ) C system analysis of transients

ral bases for plant-specific

characteristic o

he human engineer inc

’




Nuclear Utility Task Action Committee (NUTAC) for CRDR - Representatives

from various nuclear utilities ard INPO who are organized to define areas

of DCRDR implementation for which an overall industry effort can provide

assistance to individual utilities in completing Task I.D.1, NUREG-0737.

Operational Experience Review = One of the activities that constitutes a

DCRDR. The operating experience review screens plant operating documents
and operator experience to discover human engineering shortcomings tha‘

have caused, or could have caused, actual operating problems in the past.

Review Team - A group of individuals responsible for directing the DCRDR

of a specific control room. (See Survey Team.)

Safety Parameter Display Systems (SPDS) = An aid to the control room

operating cre or use nonitoring the status of critical safety
functions 3) th consistute the basis for plant-specific, symptom-

>riented EO

dividuals responsible for conducting the
survey team may or may not include individuals

\

(See Review Team.)

The determination of system functions re

{u

»n = A brief description of the system function

basis of the plant. The complete system

¢

(FSAR).




The systematic process of identifying and examining

tasks in order to identify conditions, instrumentation,
and knowledge associated with the performance of a task. In the
context, task analysis is used to determine the individual tasks
must be completed to allow successful emergency operation. In addition,

activity can verify and validate the match of information available

ontrol room to the information requirements of the emergency

ating tasks.

»f Control Room Functions = The process of determining whether

room operating crew can perform Their tasks fectively given
rol room instrumentation and controls, procedure
n the DCRDR context, validation implies a dynamic performance
evaluation

mh

I&aC - The process of determining whether instrumentation,

ther equipment exist to meet the specific requirements of
tasks performed by operators. In the DCRDR context,

a static check ¢ instrumentation against numan
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GENERAL PHYSICS CORPORA

PHILLIP R. BENNETT
Director, Chattanooga BWR Training Services

U.S. Navy Nuclear Power Training Program

General Electric Boiling Water Reactor Training
Program

LICENSES AHD Licensed Senior Reactor Operator: Dresden Nuclear
CERTIFICATIONS Power Station, Units 2 and 3

Licensed Senior Reactor Operator: Southwest
Experimental Fast Oxide Reactor

Certified Senior Reactor Operator: Peach Bottom
Atomic Power Station, Units 2 and 3

Certifi-.d Nuclear Power Plant Senior Reactor Operator
Simulator Instructor, Boiling Water Reactor

EXPERIENCE General Physics Corporation

1974 - Present Mr. Bennett is responsible for marketing and managing
training program development, simulator training and
procurement, and on-site training. Representative
projects include:

@ Training Management
Managed the Tennessee Valley Authority's Browns
Ferry Nuclear Power Plant and Georgia Power
Company's Plant Hatch simulator training staffs
including marketing and coordinating with the owner
organizations; prepared simulator instructors
manuals and gquides for these facilities; developed
the training records for Niagara Mohawk Power
Corporation's Nine Mile Point Nuclear Station.

~License Audit and Simulator Certification

.xaminations

repared and conducted Nuclear Regulatory
ommission-type pre-license examinations, simulator
cold and hot license certification examinations,
and observation training examinations for several
utilities or the Tennessee Valley Authority's
Browns Ferry Nuclear Power Plant simulator,

Philadelphia Electric Company's Limerick Generating
Station simulator, and Georgia Power Company's
Plant Hatch simulator.




GENERAL PHYSICS CORPORATION

1969 - 1974

1960 - 1967

e

Training Materials Development

Developed classroom and simulator instructional
materials for the Tennessee Valley Authority's
Browns Perry simulator, Georgia Power Company's
Plant Hatch simulator, and Detroit Edison Company's
Enrico Permi Atomic Power Plant simulator;
participated in the development of an automated
simulator performance measurement system for the
Electric Power Research Institute (EPRI); assisted
in development of job performance aids for control
room operations in conjunction with EPRI,

On-Site Instruction

Conducted hot and cold license, requalification,
shift technical advisor and virious management
simulator programs for U.S. and foreign
utilities. Conducted on-site hot license and
requalification programs for Georgia Power
Company's Plant Hatch, Power Authority of New
York's James A, FitzPatrick Nuclear Power Plant,
Niagara Mohawk Power Corporation's Nine Mile Point
Nuclear Station, and Vermont Yankee Nuclear Power
Corporation's Vermont Yankee Generating Station.

Procedure Development

nevised and standardized Commonwealth Edison
Company's station procedures to comply with
regulatory requirements.

General Electric Company

As a startup, test, and operations engineer ac
Philadelphia Electric Company's Peach Bottom Atomic
Power Station, Mr. Bennett wrote and performed pre-
operational tests and was a GE Shift Engineer during
the power ascension and test program.

As a Shift Supervisor at Southwest Experimental Fast
Oxide Reactor (a sodium-cooled fast breeder) he
supervised zero power, power oscillating, and
excursion experiments including work in sodium-argon
atmospheres.

United States Navy

As Leading Reactor Control Division Petty Officer on
fleet ballistic missile submarine, Mr. Bennett was
responsible for maintenance and operation of the 55W
plant instrumentation and control equipment. He also
served on diesel submarines,
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DONALD C. BURGY
Director, Human Factors Engineering

3

EXPERIENCE

1979

- Present

Ph.D. Candidate, Applied-Experimental Psychology, The
Catholic University of America

M.A., Applied-Experimental Psychology, The Catholic
University of America

B.A., Psychology, Swarthmore College
b 4 Y -

Gencral Physics Corporation

Mr. Burgy directs all human factors engineering and
man-machine systems design and evaluation work in the
Company. His human factors expertise includes system
analysis, information processing, man-computer
interactions, performance evaluation, training
systems, and speech/non-speech communications.

Representative projects include:

® Control Rox Design R

Directed or participate in nuclear power plant

design reviews at twelve nuclear power
plants: River Bend Station, Plant Hatch, North Anna,
Surry Power Stations, Zion, LaSalle, and Dresden
Stations, William H. Zimmer Nuclear Power Station,
Susquehanna Steam Electric Station, Clinton Nuclear
Power Plant, Salem Nuclear Generating Station, and
Trojan Nuclear Plant. Managed DCRDR program plan
development for thirteen plants, both BWR and PWRs to
meet NRC licensing requirements.

Task Analysis of Nuclear Power Plant Control Room

S Requlatory Commission (NRC)
Managed a major 18-month NRC research program in
which a crew task analysis data collection

logy and approach were developed and used to

methodo
collect data at eight power plants by teams of human
factors and operations personnel, Directed the

1

compilation of the results of the data collection
r

a base,

t
effort a computerized task da

en managed

-
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RICHARD S. GROSECLOSE
Chief Quality Engineerx

B.S., Liberal Studies (concentration in Industrial
Engineering), The University of the State of New York

General Physics Corporation

Mr. Groseclose provides technical assistance to power
utilities and government clients in the areas of
quality assurance, training, maintenance programs,
inservice inspection programs, and engineering

services. Representative projects include:

Qualtgjrﬁssuranae Manager, Inservice

Programs

Developed and implemented Quality Assurance

Programs during the Inservice Inspection projects
for Oyster Creek Nuclear Power Plant, Jersey Central
Power and Light Company and Midland Nuclear Power
Plant, Units 1 and 2, Consumers Power Company.

Quality Assurance Records Validation, Mississlppi
Power and Light Company

Managed Quality Assurance Program f« records
validation at Grand Gulf Nuclear Station, Unit

Pressure Vessel and System Recertification,
A e i o s X ] » & K.

National Aeronautics and Space Adminstration

Assisted in the conducting of an integrated
recertification program of all pressure vessels and
piping systems at the Goddard Space Flight Center
and the Jet Propulsion Laboratory.

Nondestructive Examination,

Inservice

S ars
Teaches inservice inspection-related nondestructive
examination methods at seminars conducted by

General Physics.

Al p— e - ’ 4

Nondes uctive ination alification P: gram

Devel pment an Revision, Tennessee lelﬂi Authority

Revised personnel qualification program and prepared
general, specific, and practical examinations for
3 +ion Levels I, 1I, and III for all methods.
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Gj LOTHAR R. SCHROEDER

Senior Scientist

1 t

EDOCATION Ph.D., Experimental/Applied Psychology, Lehigh
University

M.S., Engineering Psychology, Lehigh University

B.S., General Engineering, University of Illinois

B.A., Psychology, University of Illinois
-

EXPERIENCE General Physics Corporation

1982 - Present Dr. Schroeder's areas of expertise include task and
error analysis, procedures validation equipment design
studies, operations research, and organizational
design and management. He is currenrtly managing the
control room design review at the Trojan Nuclear Power
Plant and NUREG-0737 integration services for Plant
Hatch. He has also assisted in developing a task
analysis methodology for River Bend. Other
representative projects include: supporting NRC
research in the application of control room crew task
analysis data for human engineering design and
staffing areas, evaluating SPDS placement, reviewing
emergency operating procedures, assessing the human
factors aspects of EOP Flowcharts, and reviewing
equipment tagging procedures in nuclear plants. Dr.
Schroeder has also developed and given numerous
supervisory skills workshops for ROs and STAs,

He is currently providing human factors integration
services to Georg'a Power Company to meet Supplement 1
to NUREG-0737 requirements.

1981 - 1982 U.N.C. Wuclear Industries
Dr. Schroeder worked as a human factors specialist,

interfacing with engineers and other staff in
identifying and solving problems relating to equipment
design, the use of procedures, and training efforts at
Hanford's N~-Reactor. He also performed a human
factors review of the 105-N control room in support of

an onqoing o© ntr 1 room nar ]1(; program.
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1974 - 1980 Department of Psycholoqy, Moravian College
Dr. Schroeder's responsibilities as Assistant
Professor and Department Chairperson included planning
and coordinating a day and evening program in
psychology involving over 100 majors, serving on
several college committees, superviasing individual
field study, independent study, and honors projects,
and serving as academic advisor t jay and evening
session students having an interest 1n applied

psychology.

Wigdahl Electric Company

Dr. Schroeder worked as a consultant, identifying
potential organization problems and conducting problem
solving sessions.

Jewish Employment and Vocational Services
As an industrial psychologist, Dr. Schroeder consulted

with several

industries and governmental agencies in
develop, validate and administer "job-
personnel selection tests under a Department

contract.

PROFESS IONAL
AFFILIATIONS

PUBLICATIONS ractors Review of N-Reactor Control Room,"
~ Nuclear Industries Report UN1-2097, June 1982.

*"A Human Pactors Guided Survey for Systems
Development ,” American Nuclear Society Winter Meeting,
December 1981, coauthor with D.R. Fowler.

"Control Room Human Factors in Context,”

American Nuclear Society Winter Meeting,
Noverber, 1982, coauthor with D. R. Fowler
D. E. Friar.

Applied to Nuclear Power Plant
American Nuclear Society \nnual

,

lear Power Plant Control Room
NUREG/CR-3371, U.S. Nuclear
\, June 1983, v red with D.

Miller, H, o , and B,

6/84




RICHARD I. STAMM
Senior Engineer

LICENSES AND
CERTIFICATIONS

EXPERIENCE
1983 - Present

1981 -~ 1982

1979 1981

Fnaineerin O 1 ¢
Sifigineetl 10y, 110

state Universit

B.S., Chemistry, State University of New York

at Potsdam

General Physics Corporation

ardwar

General Electric Company,
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1977 -

1979

inventory in waste incinerator; analysis of

'

radioisotope transport in radwaste volume reduction

process, and performance of fuel and piping gamma
scans and dose rate measurements at reactor sites.

Ohic State University, Department of Nuclear
Engineering

Mr. Stamm was a graduate research associate. He
participated in the development of gamma ray cameras

for medical use; and in the design, fabrication and
evaluation of germanium strip detectors.

————— R —




Georgia Power Company, Plant Hatch - Operations Supervisor

t erat

Shift Supervisor - Plant Hatch

Assistant Operator - Plant Hatch

November 197! - February 1972

'i;e‘pspfnhfr 19hH_—7 Q‘ft-?"‘;" 1_‘!711




jineer - Georgia Power ympany

Services Department

gy BEB - 19
le, MBA Studies
Studies 19

SPECIAL TRAINING:

Human E
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BWROG Room irvey

ndamentals -

WORK EXPERILE

Georgia Power Company, Atlanta, Georgia - Project Coordinating Engineer, PSE&S
Responsit for t \ Lo ive TI ]

@

f ¥ Emerger

|

Cable Tray Restoration Project, Assistant Project Manager at Plant Hatch
Responsible f 11 ities for ) ,_

’ rogram witt




Assistant BEgquipment Engineer, PSE&S

Respon for the s\

iperv 3 1 1glin I ]
Mec cal i earis r PSEAS.

equipment

Shenand

! a(

jamage

Design & Sr. Design Engineer, PSE&S (formerly Civil and Mechanical
Engineering)

1 $
Re s

Results Engineer, Power Generation Smyrna

Junior and Test Engineer, Power Generation Smyrna and Milledgeville

M




ENGINEERING Co=Op:

General Services Dept. RTP, N.C.

Kennedy Space Center
Responsible for fabrication and worst case teting of new digita. circuitry.
Performed inspections and tests on ground electrical equipment on Saturn V

project.

1965 to 1966 DuPont, Experimental Station

Wilmington, Delaware

Performed drafting and assembly work on instrumentation for chemi ral research

projects.

MEMBER: Full member of American Society of Mechanical Engineers

a Chapter meuber of the American Nuclear Socliety




NAME : David W. Midlik

TITLE: Engineer II
(Hatch DCRDR Review Team Leader)

DEGREE: Bachelor of Mechanical Engineering, Auburn University, 1981
DATE EMPLOYED: September 14, 1981
WORK EXPERIENCE:

July 1984 to Present

Hacch Support Department Mechanical Section

Responsibilities include design change analysis for various safety~related
systems such as Plant Service Water and RHR Service Water Systems. Analysis
includes review of system instrumentation and seismic analyses for pumps and

supports installation.

July 1983 to July 1984

Hatch Jobsite, Assistant to Project Manager for the Safety Parameter Display
Systeam (SPDS)

Responsibilities included supervision of all on-site engineering activities
for the installation, functional testing and start-up of the activities for
the installation, functional testing and start-up of the SPDS, Technical
Support Center (TSC) modifications, Emergency Operations Facilities (EOF)
modifications, and Emergency Response Facilities (ERF) integration. Work
scope included supervising installation and check-out of the plant SPDS,
installation of the Control Room Simulator SPDS, troubleshooting new and
existing signal transmission and display to the MCR, TSC and EOF. Work also
included review of SPDS Functional Specifications and functional tests of tie-
ins to existing plant safety-related systems.

October 1982 to July 1983

Hatch Jobsite
Responsibilities for various safety-related and non-safety-related design

change analysis and implementation such as NUREG 0737 required Health Physics
habitability modifications.

September 1981 to October 1982

Hatch Support Department, I&C Section
Responsibilities included various design change analysis to both Main Control

Room and remote instrumentation and controls modifications. Work scope
included instrumentation application and layout and system logic changes.



