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2.0 OVERVIEW

2.1 Purpose
The purpose of the CRDR is to:

1

2)

Review and evaluate the control room workspace and remote
shutdown panel, instrumentation, controls and other equip-
ment from a human factors enginecring viewpoint, taking into
account both systems demands and operator capabilities.

To identify, assess and implement control room design
enhancements and modifications to correct items which are
determined safety related or otherwise substantially impact
the potentlal for operator error, particularly in preventing
or coping with emergency situations.

2.2 Oblectives

The objectives of the CRDR are:

1

2)

3)

4)

To identify improvements in the control room/operator
interface which have the potential to reduce the probability
of error, particularly with regard to »reventing or coping
with accident situations.

To evaluate any identified problems, establish relative
priorities and corrective actions plans according to
specific evaluation criteria.

To verify that each selected design improvement will pro-
vide the necessary correction and can be introduced in the
control room without creating any unacceptable human
engineering discrepancies because of significant contribu-
tion to increased risk, unreviewed safety questions or
situations in which a temporary reduction in safety could
occur.

To coordinate improvements with changes resulting from other
human factors/emergency response improvements.

2.3 Description of CRDR Activities

To achieve the objectives of the CRDR, a number of activities
have been and will be completed. A flowchart showing the
interrelationships of the CRDR activities is presented in
Figure 1.

The CRDR has been split into five phases:

o

o
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Assessment
Reporting

Implementation

A brief synopsis of these activities follows:

2.3.1

2.3.2

2.3.3
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PlanningAPhnle

The planning phase commenced with the establishment of
the BWROG Control Room Improvements Committee in
January 1980. The planning phase was described in
detail in Reference 1.

Review Phase

The review phase consists of a control room survey
conducted by a multidisciplinary team to compare the
characteristics of the control room with appropriate
human engineering design guidelines, an operating
experience review (including documentation and operator
interviews) and function/task analysis for emergency
operating procedures. The review phase and the CRDR
for Fermi 2 are being performed in accordance with the
BWROG methodology. The original survey described above
was performed in January 1981.

The remaining activities in this review phase consist
of updating the 1981 survey for significant changes
since that survey, completing the BWROG checklist
supplement, updating the operating experience review
and performing function and task ane’ ysis for the
emergency operating procedures. The results of the
task analysis will be compared with the in-place
inventory of controls and displays in the control room
to assure that the control room supports the Emergency
Operating Procedures (EOP's) cr identify missing
displays or controls.

Assessment Phase

During the assessment phase, identified discrepancies
will be evaluated with regard to their probability for
causing operator error and the potential impact of the
error on safe plant operation. A categorization
according to priority category will be performed.
Corrective action plans will be established for all
significant discrepancies. Consideration will be given
to correction by enhancement, design modifications,
procedure and training improvements and the capabil-
ities of other emergency response improvement, e.g.,
Safety Parameter Display System (SPDS).

-
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The resulting corrective action plans will be
integrated and correlated with the other NUREG-0737,
Supplement 1 emergency response improvement actions.
During this assessment phase, major design improvements
will be evaluated to assure that the corre tive action
plans can be accomplished without creating other
problems and that the functions allocated to the
control room operators can be effec.tively accomplished.

Reporting Phase

After completing the review and assessment phases,

a summary report of the CRDR will be prepared and
submitted to the NRC. The summary report will include
a discussion of any changes made in the program execu-
tion, if any, from the program plan, summarize the
human engineering discrepancies identified, outline
prc, .sed control room changes and present the schedule
for implementation. The report will also provide a
summary justification for human engineering discrep-
ancies with safety significance if left uncoirected or
partially corrected.

Implementation Phase

The implementation phase will be the actual accom-
plishment of the control room improvements with
continuing attention given to human factors engineer,
procedures or instrumentation modifications.



FIGURE 1

CRDR ACTIVITIES

1.  PLANNING DEVELOPMENT OF BWROG
PHASE CONTROL ROOM SURVEY

NRC REVIEW AND APPROVAL
BWROG PLAN
GENERIC LETTER 83-18 |

PLANT SPECIFIC
PROGRAM PLAN

2. REVIEW 1981 BWROG
PHASE CRDR

1981 NRC
HFEB CRDR

PLANNED CRDR: COMPLETE
SUPPLEMENTAL CHECKL1ST;
UPDATE 1981 PANEL SURVEYS,
OPERATING EXPERIENCE RE-
VIEWS AND TASK ANALYSIS

HUMAN ENGINEERING
DEFICIENCY (HED's)

3.  ASSESSMENT

PHASE EVALUATE, PRIORITIZE |
AND ESTABLISH
CORRECTIVE ACTION PLANS | CONSIDER
OTHER
IMPROVE-
ENSURE PROPOSED IM- MENT
PROVEMENTS ARE EFFECTIVE ACTIONS
AND WON'T CREATE
NEW PROBLEMS
4. REPORTING
PHASE ISSUE SUMMARY
REPORT
5.  IMPLEMCNTATION
PHASE ACCOMPLISH
IMPROVEMENTS
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3.0 DEFINITIONS

Emergency Operation Procedures (EOPs) - Plant procedures directing the
operator actions necessary to mitigate the consequences of transients
and accidents that cause plant parameters to exceed reactor protection
getpoints, engineered safety feature setpoints, or other appropriate
technical limits.

Emergency Procedures Guidelines (EPGs) - Guidelines developed from
system analysis of transients and accidents that provide sound
technical bases for plant-specific EOP's.

Function (Subfunction) - A kind of activity (or a static role)
performed by one or more system constituents (people, mechanisms,
structures) to contribute to a larger activity or goal state.

Function/Functional Analysis - The examination of system gecals to
determine what functions they require. Also, examination of the
required functions with respect to available manpower, technology and
other resources, to determine how the functions may be allocated and
executed.

Function Allocation - The distribution of functions among the human
and automated constituents of a system.

Human Factors Engineering (HFE) - The science of optimizing the
performance of human beings, especially in industry. More narrowly,
the science of design of equipment for efficient use by human beings
(also known as bioengineering, biotechnology, engineering psychology,
ergonomics, and human factors engineering).

Human Engineering Concern (HEC) - An item designated by a CRDR team
member as a potential HED.

Human Engineering Discrepancy (HED) - A characteristic of the existing
control room that does not comply with the human engineering criteria
used in the control room survey.

System (Subsystem) - An organization of interdependent human-equipment
constituents that work together in a patterned manner to accomplish
some purpose.

System Function Analysis - The determination of system functions
required to meet system goals.

Task (Subtask) - A specific action, performed by a single system
constituent, person or equipment, that contributes to the
accomplishment of a function.

100/NE46/8 .8 ==
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Task Analysis ~ The systematic process of identifying and examining
operator tasks in order to identify conditions, information, instru-
mentation and control requirements associated with the performance of
a task. In the CRDR context, task analysis is used to verify and
validate the match of information available in the control room to the
information requirements of the emergency operating tasks.

validation - The process of determining whether the control room
operating crew can effectively perform their functions given the
control room instrumentation and controls, procedures, and training.
In the CRDR context, validation implies a dynamic performance
evaluation.

Verification ~ The process of determining whether instrumentation,
contrcls, and other equipment are available to meet the specific
requirements of the emergency tasks performed by operators. The
control room survey and task analysis are verification activicies,
checking the control room match to the human operator.

100/NE45/8 .9 -7-
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4.0 PROGRAM MANAGEMENT AND STAFFING

The ultimate responsibility for the Fermi 2 CRDR will reside with the
Manager, Nuclear Operations. The day-to-day conduct of the review
will be the responsibility of the CRDR review team. The original
control room survey was conducted by the BWROG Control Room survey
team. Remaining CRDR activities will be managed by the review team
leader. The review team leader will report progress on the CRDR to
the Manager, Nuclear Operations. This will provide the necessary
management attention to ensure that the CRDR objectives are met and
that the efforts are integrated with overall emergency response
improvements. The CRDR team will require interaction with other

organizations within Detroit Edison. The review team leader will have

the authority to assure freedom of the CRDR team opzration. Areas

which will be included are:
o Access to iInformation (records, documents, plans, procedures,
drawings, etc.).
o Access to all required facilities.
o Access to any personnel with useful or necessary information.
o Access to support services.
o Freedom to document dissenting opinious.
4.1 Review Team Structure
The review team is a multidisciplined team of individuals with
the wide range of skills necessary to perform the design review
and will include the following personnel:
o Review Team Leader
o Human Factors Specialist
o Senior Reactor Operator
o System Engineer
o Operations Engineer
4.1.1 Review Team Leader
The review team has the review team leader as {ts key
person. This individual provides the administrative and
technical direction for the project and has responsibility
for the project. Access to information, facilities and
individuals providing useful or necessary input to the team
is coordinated by the review team leader. Because of the
detailed knowledge of Fermi 2 systems and CRDR methods, this
100/NE45/8.10 -§-
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4.1.2

4.1.3
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4.1.5
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individual provides a cohesive force for the various Detroit
FEdison personnel and vendor organizations involved with this
project. Plant operations personnel provide input to the
review team through daily contact with the review team
leader.

It will be the responsibility of the review team leader to
resolve differences in human factors opinions on method-
ology, technique, review findings, assessment, and HED
corrective actions that dissent with the majority opinion of
the CRDR Review Team. The review teom leader will be
assisted in the performance of his fnnction by the other
team members and supporting personne..

Human Factors Specialist (HFS)

The human factors specialist will work closely with the
review team throughout each phase of the control room review
and share with the team the human factors technical leader-
ship of the entire CRDR pruject. The human factors
specialist will coordinate all activities from a human
factors perspective and verify that task performance quality
is maintained at a level necessary for a valid and
comprehensive review.

Senior Reactor Operator (SRO)

At least one SRO from Fermi 2 will serve as a member of the
core review team. The SRO will assist in identifying
operator tasks and will serve as the review team expert on
the operational ccnstraints for manipulations of plant
systems.

System Engineer

The system engineer will assist in the identification of
plant system design goals and functions and will serve as
the review team expert on the factors affecting the design
decisions at the plant. The system engineer will provide
input to the review team during the analysis of functions
and tasks for any plant systems and during the assessment,
implementation, and effectiveness phases of the CRDR. The
system engineer also will assist in completing the checklist
supplement and performing the task analysis of emergency
operating procedures.

Operations Engineer

The Operations Engineer will serve as a member of the review
team providing assistance to the Review Team Leader in
coordinating activities with Fermi 2 operations personnel,
procedures and facilities. He also will provide input
based upon his own operational experience.

oo



4.1.6 Supporting Personnel

In addition to the personnel described in articles
4.1.1.-4.1.5, the support of additional personnel shall
be utilized as necessary. The support will include the
following personnel.

1. Administration and Documentation Coordinator

This coordinator provides documentation and
administrative support to the team leader. He
provides administrative direction to the
engineers, operators, and Human Factors personnel
assigned to the task and coordinates the
assignment of other resources as required.

2. Systems Integration Engineer

The systems integration engineer will review the
CRDR findings and provide advice to the team on
systems engineering issues and the resolution of
HEDs from the standpoint of integration with other
emergency response improvements.

3 Instrumentation and Controls Engineer

The 1&C engineer will provide advice to the team
on I&C issues during the assessment of HEDs and
the development of design improvement plans.

4, Licenliggfzng}neer

The licensing engineer will provide advice to the
team on safety/licensing issues throughout the
process. This includes review and concurrence
with the Program Plan and Summary.

4,2 Review Team Activities

The initial development of methodology for the review was
performed under the BWR Owners Group as discussed in Reference 1.
The review team participated with Fermi 2 management in
establishing the overall plan and schedule for the CRDR. The
review team will perform the outstanding activities and integrate
all action items as detailed in Section 5.1 of this report. The
review team will be responsible for the preparation of all
reports related to the CRDR and ensure that appropriate reports
are submitted to Fermi 2 management for review and approval.

100/NE45/8.12 «10-
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Review Team Orientation

The initial BWROG review team received their orientation by
attending a BWR Owners Group Control Room Survey Workshop on
October 8-15, 1980. Topics covered included control room design
review objectives, human factor principles, BWROG checklist,
operating experience review, task analysis and simulator survey
performance exercises. A familiarization with the control room
panels was performed when the survey commencea. A second BWR
Owners Group Control Room Survey Workshop was held on October
18-20, 1983. Topics covered included human factors principles,
NUREC 0737-Supplement 1, NRC Generic Letter 83-18, BWROG Control
Room Survey development and methodology, checklist supplement,
operating procedures and simulator performance exercises on the
checklist supplement and task analysis.

Detroit Edison personnel and members of the review team attended
both of these workshops. A brief orientation with the plant will
be held when the performance of this checklist supplement

commences. The close coordination between the Fermi 2 and
consultant personnel on the team will allow ary additional
orientation needs, which may arise, to be met on an as-needed
basis.




5.0 CRDR METHODOLOGY AND DOCUMENT CONTROL

5.1 CRDR Methodology

The methodology which is being used for the Fermi 2 CRDR is

primarily based on the BWROG contrcl room design review program,

submitted to the NRC by Reference 1, and approved by the NRC in

Reference 2. The BWROG Survey Program addresses only the

planning and review phases, while this report describes the

outstanding sccivities, assessment, implementation and reporting
phases chat are planned for the Fermi 2 CRDR.

The Fermi 2 CRDR program addresses specifically the following

objectives:

i To determine the control room inventory in terms of plant
system information, system controls and feedback necessary
to aid plant operators in accomplishing their tasks
effectively.

2. To identify the performance capabilities and limitations of
the existing control room inventory that could impact
operator effectiveness, and to survey this equipment for
compatability with human factor stanrdards.

Three major processes are used to accomplish the above objectives

and to identify the human engineering discrepancies.

1. Operator Interviews and Historical Events Report
Review

2. Control Room Survey

3. System Function and Task Analysis

Details of the methods to be used in each of the three processes

are given below.

5.1.1 Operator Interviews and Historical Events Report Review

1. Operator Interviews
The purpose of the operator interview is to obtain
direct operator input to aid in identifying
potential or actual deficiencies in the control
room layout or design or in operating procedures
that result in confusion (mental activities),
difficulty (wanual activities) or distraction (the
environment).
Using the questionnaire in Appendix B, operators
will be asked to respond in writing based on their
operational experience and knowledge of the
control room. Copies of the written responses
100/NE45/8 .14 -]12=
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will be sent to the survey team for a preliminary
review. Interviewees will retain their copies and
review them with a survey team member during a
later oral interview. If additional space is
needed, the attached Comment Form is to be used.

A representative group of approximately 12
operators, covering a range of experience,
education, ability and physical size will be
interviewed.

The interviews will be conducted by members of the
CRDR team with background or experience in
operations and engineering or design within a
setting conducive to a free flow of information.
It is expected that the oral interview will take
one to two hours for each operator.

Following the interviews, the survey team will
consolidate the information obtained and analyze
it to help identify specific areas of concern for
detailed analysis during the CRDR assessment
phase.

2. Historical Events Report Review

Review of LERs and scram reports of operating
plants has resulted in identifying possible human
factor design considerations that may have
contributed to operator errors. The BWROG CRDR
survey program recommends review of LERs during
the last two years of plant operation, for use as
a source in identifying the human engineering
discrepancies.

Because Fermi 2 is a near term operating licensee
without plant specific LERs, a procedure will be
followed to extract the necessary information from
plants that are similar in design and in control
room arrangement to Fermi 2. The identified HEDs
for the plants will be checked against the Fermi 2
control room inventory, and later analyzed in the
CRDR assessment phase.

Control Room Survey

The purpose of the Control Room Survey is to identify
the characteristics of important controls and displays,
the usefulness of audio and visual alarm systems, plant
status information previded, the control room layout

-] P
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and environment, and other areas of human factor
engineering that potentially impacts operator
effectiveness. This is accomplished by conducting a
systematic comparison of existing control room
inventory against human engineering guidelines. The
ultimate objective is to identify potential
modifications of the operator/control room interface
which will reduce the potential for human error.

1. The BWROG 1981 Survey

The procedures used in conducting the Fermi 2 CRDR
survey followed the BWROG control room guidelines
of Reference 1. The survey was conducted by the
review team using checklists developed by the
RWROG. A supplemental checklist was provided in
the latest BWROG workshop to give additional
guidance to the review team members in completing
survey items recommended in NUREG 0700 but not
incorporated in the original BWROG checklist.

The 1981 CRDR Survey for Fermi 2 covered the
following areas included in the BWROC checklist,

Panel Layout and Design
Instrumentation and Hardware
Annunciators

Computers

Procedures

Control Room Environment

Maintenance and Surveillance Procedures
Training and Manning (Received only limited
review during the 1981 survey)

00 O00O0COOO0

Each of these control room survey areas and the
general recommendations for enhancement are listed
in the Fermi 2 Control Room Survey Summary Report,
Reference 4. This report was submitted to the
NRC-HFEB prior to their completing an onsite
review of the Fermi 2 Control Room. The NRC
reviewed the BWROG finding, identified additicnal
HEDs and evaluated the suitability of proposed
corrective actions.

The NRC's review of the control room, Reference
10, is reported in the Fermi 2 SER and includes
HEDs identified as priority rating 1 and 2 which
were required to be completed prior to fuel load.

Y-



5.1.3

100/NE45/8.17
081584

The implementation status of these priority 1 and
2 items is contained in a recent letter to the
NRC, Reference 11. This letter documented an NRC
confirmatory audit of the control room completed
in November, 1983. [Review and resolution of the
priority 3 items will be included in the assesment
and implementation phase described in Section
6.0.]

The BWROG 1983 Survey Supplement

This supplement is intended to augment Revision 1
of the BWR Owners Group Control Room Survey (CRS)
Program dated 1/1/81l. 1t is to be included as
part of the Control Room Review Checklists to
further document proposed control room
enhancements. The additional items listed in the
supplement have been drawn from human engineering
guidelines recommended in NUREG-0700 (Reference 5)
and verified through considerable experience of
Owners Group Survey teams.

Major sections of the supplement checklists are
identified by letters ccrresponding to section
designations used in the original checklists. In
order to differentiate between the two numbering
systems, an "S" prefix has been assigned to each
supplement item. The supplement checklist
gsections are:

SA - Panel Layout and Design

SB - Instrumentation and Hardware
SC - Annunciators

SD - Computers

SE - Procedures
SF - Control Room Environment
SC - Maintenance and Surveillance

This checklist supplement will be performed during
the planned CRDR activities. The results of 1983
Supplement Survey will be compiled on HED forms
described in Section 5.2, Document Control.

System Function and Task Analysis

The purpose of the systems function and task analysis
portion of the CRDR is to identify control room
operator tasks and corresponding instrumentation and
control requirements during emergency operations. Task
analysis is used to verify the match of the information
available for the control room to the information
requirements of the Fermi 2 specific Emergency
Operating Procedures.
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Systems Function Description

Plant systems and subsystems in the control room
are specified in the Fermi 2 FSAR. Major systems
include reactor controls and instrumentation,
feedwater and recirculation systems, safety
systems, power generation and power distribution
systems. The functions of these systems are
identified in the FEAR. Systems identified as
safety related are used to control and mitigate
abnormal events during plant emergencies.

In the context of CRDR task analysis, systems
identification and system functions used during
emergencies are provided in the Fermi 2 EOPs.
These systems serve to control the reactor primary
and secondary containments, and the offsite
radiation release (Reference 6).

Task Analysis

Using the Fermi 2-specific EOPs as a basis, the
task analysis will identify and document the
discrete tasks that the operators must perform
during emergency operations. The specific
instrumentation, controls and equipment that are
required to alert the operator to emergency
conditions, and to successfully perform the
emergency operations will be identified and
documented. The characteristic of the controls
and information requirements in terms of range,
accuracy, setpoints and function allocation will
also be included in the task analysis form (see
Appendix B).

The controls and information systems available to
the operator for each of the specific tasks of the
EOPs will be identified and documented on the task
analysis form. The human engineering suitability
of available inventory against the control and
information needs/characteristics will be
examined, and the results of this examination will
be noted in the task analysis form. 1In case the
available controls and information do not meet the
requirenents, the suitability column in the task
analysis form will be checked "No". This type of
occurrence will be defined as an HED and
documented accordingly on an HED form.

~-16-
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Review Documentation

Throughout the review process, documents will be
processed to record data, analyses and findings.
Whenever practical and appropriate, standard forms will
be developed and used. The bulk of the documentation
generated by the review process will be necessary to do
the following:

o Document tne criteria used for each review
activity

o Record the results of the survey, operating
experience review and systems review

(<] Compile HEDs and associated data for review and
assessment

In order to facilitate systematizing and recording
control room design review activities, several standard
forms have been developed. These forms, which appear
as samples in Appendix B, are:

Operator Interview Form
Human Engineering Discrepancy
Task Analysis Data Sheet

Memo of Consultation

o © 00

Any or all of these forms may be revised based on the
experience gained during the CRDR.

Reference Documentation

The following documents have been identified as
possible reference material. As the review progresses,
additional references may be identified.

Fermi 2 Final Safety Analysis Report

BWR Owners Group Control Room Survey Program
BWR Owners Group Emergency Procedure Guidelines
Fermi 2 Emergency Operating Procedures (EOPs)
NRC Regulatory Guides (e.g., 1.97 and 1.47)

NRC Guidance Documents (e.g., NUREG 0700)

Fermi 2 Training Documents

Control Room Drawings

Plant System Design and Operation Descriptions
Piping and Instrumentation Diagrams

Annunciator Arrangement Drawings and Annunciator
Procedures

BWROG Control Room Survey Summary Report

Human Factors Design Information

BWR Owners Group Control Room Design Review
Program Summary Report

o o0oo00OCOOCOCOOO
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o Operator Training Manuals
o Fermi 2 Administrative Procedures
o Fermi 2 System Operating Proccdures
=
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6.0 ASSESSMENT AND IMPLEMENTATION PHASES

During the asessment phase, all the identified HEDs, including
priority 3 HEDs from Refereance 10, will be analyzed as to their
effects on operator performance and safe plant operation.
Discrepancies will be prioritized according to the combined criteria
of the likelihood of operator error and the resulting safety
consequences. Some KEDs will be selected for correction by
enhancement, without undergoing prioritization relative to their
safety consequences. For all the HEDs recommended for modification,
design corrections will be recommended, and schedules of
implementation will be developed based on the priorities and
integration with other NUREG 0737 Supplement 1 emergency response
improvement actions. Figure 2 shows the assessment process for the
HEDs.

6.1 Enhancements

Many identified HEDs resulted from minor deviations from human
engineering principles and require simple corrections. Examples
of such corrections include panel labeling and swapping of like
components, and component improvements to the panel controls and
indicators. More specifically, enhancements involve a number of
techniques that inve’ve surface improvements such as demarcation
lines, shading and mimics. Guidelines in selecting these HEDs
for correction by enhancement will be derived from the review
team's own experience, Ferml 2 control room standards, and
information listed in References 5 and 7. Placing the HEDs in
the category of "Enhancements” implies that corrective actions
and implementaton will be prompt.

Those HEDs selected for enhancement do no: require prioritization
relative to safety consequences. However, these enhancements
will be considered in the overall program of HED assessment,
verification and schedule of implementation, and their effect on
other control room corrections will be evaluated.

6.2 Prioritization of HEDs

All the HFDs identified for modification (all those not in the
enhancement category) will be analyzed and ranked as to the
degree of impact on plant safety and the likelihood of occurrence
of such impact. The following factors constitute the basis for
the prioritization of the HEDs:

o Impact on safe plant operation resulting from the
degiradation of operator performance due to the HED

o Function and classification a~cording to safety of the
HED-related component/system

o The potential for human error as influenced by the HED
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6.2.1

6.2.2
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Prioritization Criteria

Considering the above factors, NUREG 0801 (Reference
8), and the CRDR evaluation methods developed by the
BWROG (Reference 9), two critieria have been formulated
to envelop the HEDs safety consequences and the
likelihood of human error. The criteria are:

A. Safety Classification

This criteria is a measure of the safety
consequences of the HED. The impact of the HED on
safe plant operation as influenced by operator-
related actions during emergencies, is taken as
the primary measure. Any HED which affects safe
plant operation will be classified Safety Related
as determined by the judgment of the review team.
For those HEDs where the impact on plant safety
cannot be established, a secondary measure dealing
with the examination of the HED-related system
classification will be used. An HED associated
with a2 component belonging to a BWR safety-related
system such as ECCS, etc. will be ranked as Safety
Related, independent of the analysis for the HED
effect on safe plant operation.

B. Error Potential

The likelihood for human error is classified as
documented or having potential for occurrence.
Operator interviews will be used for input of
error potential as well as review team judgement.
In addition, the survey results of other BWR
control room design reviews (Reference 9) will be
reviewed to determine if documented HEDs are
applicable to Fermi 2.

Priority Ranking

Based on the above criteria, each HED will undergo a
prioritization test according to the flow chart of
Figure 3. The resulting priority matrix is given in
Figure 4, and a summary of the HEDs prioritization is
given below.

Safety Related
- Documented and/or High Potential
Error

Priority I

Safety Related
- Low Potential Error

Priority II
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Not Safety Related
- Documented and/or High Potentilal
Error

Priority III

Not Safety Related
- Low Potential Error

Priority IV

The HEDs will be further examined for their cumulative
or interactive effects. If such effects are found,
they will be upgraded accordingly.

6.3 Corrective Actions and Schedule for Implementation

Corrective actions will be developed to bring the HEDs into
agreement with acceptable human factors guidelines or to limit
their effects. The specific corrective actions chosen may be
enhancements, design modifications, improved trezining, revised
procedures, or any combination of the above. The review team
will develop the corrective actions. References to be used will
include NUREG 0700 (Reference 5), EPRI NP-2411 (Reference 7), and
other Human Engineering guidelines. The following factors will
be used in the assignment of the corrective actions.

Priority rating

Cost effectiveness

Extent of correction: Enhancement vs. modification
Operator performance/retraining

Potential for creating new errors

Integration with other control room improvement programs:
SPDS, R.G. 1.97, EOPs, etc.
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Sufficient detail regarding the corrective action will be
developed by the CRDR team to provide adequate guidelines for its
subsequent implementation action.

6.3.1 Schedule for Implementation

An implementation schedule shall be assigned to each
HED corrective action according to the classification
of the HEDs into enhancements or modifications and
according to the prioritization of the modifications
noted in Section 6G.2. The corrective action
assignments to be used are as follows:

Schedule for

HED'S Assignment Implementation
Enhancements A Prempt, lst Refueling

& Priority 1

Priority II B Near-term, 2nd
Refueling
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Priority III c Medium-term, 2nd
Refueling

Priority IV D Optional, Left to
Utility

Any practical constraints on scheduling of
modifications will be considered separately from the
determination of the HEDs significance and priority.

If such constraints as equipment availability or design
lead time conflict with the assignment designation,
that designation may be changed to the next appropriate
one. Conversely, if the magnitude of the modification
of a low level priority HED is relatively small such as
the addition of demarcation lines or labels, the
assignment of that HED may be upgraded. 1In all such
cases where a change in assignment is made, the change
and the reason for doing it and the evaluation of the
impact will be documented on the HED report form.

Following the submittal of the CRDR summary report, any
change in schedule of implementation and the reasons
for the change will be documented. The NRC will be
provided periodic updates of HED corrective action by a
letter of supplement to the Summary Report.

6.4 Evaluation of Design Improvements

The modified control room instrumentation and control design will
be evaluated to assure that the selected design improvements,
both individually and collectively, adequately correct their
respective discrepancies and do not create other safety problems.
The evaluations will be accomplished by performing the following:

1. Comparison of the modified control room design with the
control room human factors design conventicns document.

2. Comparison of the modified control room design with the
instrumentation and controls requirements identified during
the control room survey and task analysis.

3. Comparison of the modified control room design with approved
project design criteria (e.g., electrical separation
criteria).
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Figure 3
Prioritization of HED's
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PANELS
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7.0 CUMMARY REPORT

Following completion of the Review and Assessment Phase, a summary
report of the results of the CRUR will be prepared and submitted to

the NRC.

The report will summarize the review process, referencing

this program plan and provide miterial which updates or revises the

plan.

7.1 Review Process

With regard to the actual accomplishment of the plan, the summary
report will include the following topics:

o

Operating Experience Review

- Types and time periods of records reviewed

- Operator survey procedures

- Summarize experience of operators interviewed
- Sample interview questionnaire

Control Room Survey

- Summarize survey procedures
- Provide sample survey forms
- Assessment

System Function Review and Task Analysis

- Reference the approved Emergency Procedure Guidelines
which are the basis for the Emergency Operating
Procedures used in the task analysis

- Chart or list of major systems and subsystems
referenced in the EOPs and used in task analysis.

- Identification of any instrumentation or controls shown
needed to support operator functions in the Emergency
Operating Procedures which are not located in the
control room.

7.2 Review Findings

This section will be organized by the chapter heading in the
BWROG checklist:
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Panel Layout and Design
Instrumentation and Rardware
Annunciators

Computers

Proceduces

Control Reom Environment
Maintenance and Surveillance
Training and Manning
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7.3

The above subject areas directly address the BWROG Supplemental
Checklist. Additionally, special attention will be given to the
findings from the task analvsis and operating experience ceviews.

Each report section will include a description of all identified
HEDs and the proposed (or implemented) corrective action. The
assessment process used to identify and select design solutions
will be summarized. Where necessary for interpretation of the
report, appropriate sketches or photographs will be provided.
For HED: which are found to be important to safety, solutions
which only partially correct the problem or decisions not to
correct the HEDs will be justified including the assessments
providing the basis for such decicions.

Implementation

This section will summarize the schedule for implementing the
design solutions which were described in the "Review Findinge"
section of the summary report. As noted in 7.2, where corrective
actions have already been completed, that will be noted under
“"Findings"” and those solutions will not be repeated in this
section. If there are areas which are not fully documented with
regard to outstanding actions, it is possible that an addendum to
the summary report may be issued.
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8.0 SCHEDULE

The schedule for completing the CRPR Summary Report for Fermi 2 is
September 1985 as was provided in a previous transmittal toc the NRC
(Reference 12). The status of implementation for HEDs from the 1981
survey was provided in Reference 11.
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