November 19, 1982

POLICY ISSUE

(Notation Vote)

For: The Commissioners

From: William J. Dircks
Executive Director for Operations

Subject: HUMAN FACTORS PROGRAM PLAN

Purpose: To obtain the Commission's approval of the NRC
Integrated Human Factors Program Plan

Discussion: Following the TMI-2 accident, the Commission has

E increased the attention given to the human factors
aspects of the design, construction and operation
of nuclear power plants. Recognizing the need to
coordinate these activities, the Commission's Policy
and Planning Guide for 1982 directed the staff to
develop a long range human factors program plan.
The enclosed program plan presents the staff's
response to that direction.

The purpose of the plan is to ensure that proper con-
sideration is given to human factors in the design,
operation and maintenance of nuclear facilities. This
initial plan addresses nuclear power plants, and describes
(1) the technicai assistance and research activities
planned to provide the technical bases for the resolution
of the remaining human factors related tasks described in
NUREG-0660, "The NRC Action Plan Developed as a Result of
the TMI-2 Accident®, and (2) the additional human factors
efforts planned in response to human factors concerns
identified while carrying out the Action Plan tasks or
identified by the Human Factors Society. The plan represents
a systematic and comprehensive approach for addressing
human factors concerns important to nuclear power plant
safety in the FY 1983-1985 time frame.
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H. Thompson, Jr., NRR
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The Commissioners

The program plan consists of six major program elements;
the principal goals and products planned for each of the
six elements are summarized as follows:

Staffing and Qualifications - Ensure adequate staffing
for safe plant operation and support. Principal products
will be proposed rules on licensed operator staffing,
minimum quilifications of shift crews, fitness for duty,
and revisions to 10 CFR Parts 50 and 73.

Training - Ensure that personnel are trained to meet job
performance requirements and that training is responsive to
identified safety issues. Principal products include staff
criteria for evaluating industry training pregrams, improved
inspection guidance, and development of an INPQ accreditation
program,

Licensing Examinations - Develop valid and reliable exam-
inations and a reliable, resource-efficient examination

process. Principal products are improved examinations and
examination processes, including guidelines for examiners.

Procedures and Testing - Ensure operator capability to
maintain plant critical safety functions and mitigate
consequences of initiating events through adequate and
effective plant procedures and test programs. Principal
products include guidance for procedures preparation,
and inspection modules for procedures evaluation.

Appendix A of the plan provides a status summary of

the TMI Action Plan items, categorized by completed

or continuing items and by items still under development.
Estimated completion dates have taken into account the
recommended prioritization plan described in NUREG-0933,
“A Prioritization of Generic Safety Issues," and will be
an input to the staff's Action Plan rebaselining efforts.
Activity schedules will be adjusted where necessary to

be consistent with the rebaselined Action Plan items.



The Commissioners

Man-Machine Interface - Reduce design-induced human

errors through improvements to man-machine interfaces.

Principal products inciude guidelines or Regulatory
Guides for design or design improvement, information
management, and status monitoring.

Management and Organization - Ensure adequacy of utility
management and organizational design for safe plant
operation. Principal products are management and
organization evaluation guidelines.

The Human Factors Program Plan also addresses the recom-
mendations of the Human Factors Society. Appendix B of the
enclosed plan summarizes the major Human Factors Society
recommendations, and compares them with the staff's planned
and completed activities. Forty of the Society's 51 recom-
mendations have either been acted on and completed, or are
addressed in the enclosed plan. An additional six recom-
mendations are under active consideration, but activities to
implement the recommendations are not yet programmed. Two
of the recommendations are not applicable to this human
factors program plan, and the staff is in disagreement

with three of the recommendations.

Resources

The involvement of human factors considerations in the
regulatory and research functions of the NRC is expected

to be a continuing activity. The initial program schedule,
shown as Appendix C of the enclosed program plan, covers
Fiscal Years 1983 through 1985. The estimated NRC resource
requirements for these three years are listed below for

NRR and RES.

FY-83 FY-34 FY-85
PSY Sk PSY 3K PSY $K
NRR 41 11,324 38 5,550 33 6,070

RES 8 6,425 8 8,550 8 7,900



The Commissioners

The ability of the staff to complete a number of plan
activities in the planned schedules are dependent on the
timely and successful execution of human factors programs
by industry organizations. In particular, the INPO job
task analysis effort is needed for the development of
minimum training requirements and the analysis/improvement

- of licensing examinations. An extensive program of external

coordination and communication to monitor industry activities
is part of the plan.

The application of human factors principles to the regulatory

and research activities of the Commission is expected

to be a continuing activity. The plan will be maintained

by the DHFS, and programs will be added/modified on the

basis of the results of current programs, the shift of

regul atory responsibilities to the regional offices, and in
response to future regulatory issues involving human factors
isciplines. The program plan will be updated on an annual

basis.

Program Direction

The Director, Office of Nuclear Reactor Regulation, will
have overall responsibility for assuring that the NRC
Integrated Human Factors Program Plan is properly executed.
To assist the Director in his responsibilities & Human
Factors Review Group (HFRG) will be establisned. The HFRG
will be chaired by the Director, DHFS and will include the
Director, Ury, and representatives of the Office of
Nuclear Reactor Regulation, the Office of the Nuclear
Regulatory Research, the Office of Nuclear Material Safety
anc Safeguards, the Regional Offices, and the Office of
Resource Management. The Director, Office of Nuclear
Reactor Regulation is responsible for impiementing the

plan for nuclear power plants. Implementation of the plan
for fuel cycle facilities is the responsibility of the
Director, Office of Nuclear Material Safety and Safeguards.
The human factors research program required to meet user
needs is the responsibility of the Director, Division of
Facility Operations. The research will be carried out in
ac.ordance with the February 3, 1982 established procedures
for the NRC research process. An annual report on the
staff's success in executing this plan will be provided by
the HFRG in December of each year beginning in December 1983.
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Recommendation:

Enclosure:

ACRS Comments

The staff briefed the ACRS on the Human Factors Program
Plan on November 5, 1982. The staff aagrees with the
comments provided by the ACRS in their letter of November 9,
1982, and concurs with their recommendations with the
following exceptions:

The Human Factors Society has conducted an independent
human factors appraisal of the nuclear power industry.
The Society's recommendations were taken into account
in developing the plan. To conduct a detailed staff
appraisal at this time would require significant staff
resources and would delay plan implementation.

It would be desireable to have a full time Program Menager
responsible for the program. However, in view of limitcd
staff resources, the use of the Human Factors Review Group
provides a means of enhancing coordination among the NRC
Offices involved in plan implementation. This group,
together with the responsibilities of individual managers
as specified in the plan, provides the staff's recommended
method of solving the managerial issue.

1. That the Commission approve the proposed Inteorated
Human Factors Program Plan.

2. Note that TMI restart hearing concerns regardinc the
accuracy and credibility of the examinations, and any
weaknesses resulting from simultaneous reliance on
licensee training and the NRC examinations as inde-
pendent checks of each other, are addressed in “eclions
I11-2 (Training) and I11-3 (Licensing Examinations)
of the plan.

3. Note that the program plan will receive wide distribu-
tion both within the NRC and the nuclear industry.

4, Note that the priorities assigned to the Action Plan
items identified in Appendix A will be revisad to be

consistent with the final rebaselined Action Plan.
> ~ \

\ i/ ¢
& L_//!_ L h.ola

William-J. Dircks
Executive Director for Operations

Proposed Integrated Human
Factors Program Plan
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Commissioners’' comments or consent should be provided directly
to the Office of the Secretary by c.o.b. Friday, December 10,
19:82.

Coxamiesaion Staff Office comments, if any, should be submitted
to the Commissioners NLT Friday, December 3, 1982, with an
information copy to the Office of the Secretary. If the

paper is of such a nature that it requires additional time

for analytical review and comment, the Commissioners and the
Secretariat should be apprised of when comments may be expected.
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NRC INTEGRATED HUMAN FACTORS
PROGRAM PLAN

I. INTRODUCTION
PURPOSE

The purpose of the NRC Integrated Human Factors Program Plan is o ensure that
proper consideration is given to human factors in the design, operation, and
maintenance of nuclear facilities. This initial plan addresses nucleaar power
plants (NPP) and describes (1) the technical assistance and research activities
planned to provide the technical bases for the resolution of the remaining
human factors relatea tasks described in NUREG-0660, “The NRC Action Plan
Developed as a Result of the TMI-2 Accident,“and NUREG-0737," Clarification of
TMI Action Plan Requirements, and (2) the additicnal human factors efforts
identified during implementation of the Action Plan that should receive NRC
attention. The plan represents a systematic and comprehensive approach for
addressing human factors concerns important to nuclear power plant safety

in the FY-83-85 time frame.

BACKGROUND

A thorough understanding of functions, zapabilities, and limitations of the
personnel involved must be included to evaluate the safety of nuclear power
plants. The accident at Three Mile Island Unit 2 (TMI-2), identified the
need to bring human factors consideration into the mainstream of nuclear
power plant regulation and operation. NUREG-0660 described a number of

t- ks to be performed by the nuclear industry and the U.S. Nuclear Regulatory
Commission. A significant number of these tasks were aimed at improving
nuclear power plant safety through increased attention to the human element.
Considerable progress has been made on many of these Action Plan items.
Appendix A tabulates those Action Plan items that have been or are being
implemented, and those items that are in the process of being resolved as
part of this plan.

CURRENT ACTIVITIES

In June and December 1980, the Commission issued Policy Statements augmenting
the Conmission's regulations with the requirements in NUREG-0737, "Clarification
of TMI Action Plan Requirements." To date, over twenty licensin. reviews have
been completed with increased attention having been given to “the following human
factors areas.

o review of NPP staffing to ensure that the numbers, functions, and qualifica-
tions of personnel are adequate for safe operation

o review of training programs for both licensed and nonlicensed NPP staff to
ensure that personnel are able to meet existing job performance requirements




0 review of procedures and startup testing programs to ensure their adequacy
and effectiveness

0 review of NPP control rooms and remote shutdown panels to ensure that
they are designed to facilitate the man-machine interface

0 review of utility management and organization to ensure its adequacy to
support safe NPP operation

The Commission has also recognized the need to codify the need for human
factors involvement in nuclear power plant design, construction and
operation. Three proposed 10 CFR Part 50 Appendix A General Design
Criteria have been drafted and are currently being reviewed by the staff,
The three criteria, proposed GDC 65, 66 and 67, address human factors
engineering; operability, surveillance and maintainability; and organi-
zation and management.

More recently, the Commission approved SECY-82-111, "Requirements for

Emergenry Response Capability." This action applies important human

factors requirements to operating plants, primarily in the areas of man-

machine interface (MMI), upgraded procedures, and related training. This

affort will be the major focus for human factors activities for operating

plants during the next three years. The schedule for accomplishing these

activities will be established through negotiation between the NRR Project

Manager and the utilities.

PROGRAM PLAN AND KESOURCES

The Human Factors Program Plan is structured as follows:

o Section II describes a number of special issues which either affect all
aspects of the program or require involvement of more than one program
element for their resolution.

0 Section III addresses the six major program elements to be addressed in
FY-83 through FY-85;

- Staffing and Qualifications

- Training

- Licensing Examinations

- Procedures and Testing

- Man-Machine Interfaces

- Management and Organization

Activities planned for these program elements will provide the technical
bases for developing guidance for the nuclear industry and will improve the

capability of the staff to perform licensing activities effectively. They
will also support decisions regarding the degree of regulation required to

o Fo



resolve the technical issues. If the results of the programs indicate that
new requirements should be promulgated, such proposals will undergo the
normal review process, including review by the Committee for the Review of
Generic Requirements (CRGR). Section III incorporates both licensing
(NRR) and research (RES) activities and tasks discussed in the six program
elements.

Figure I-1 shows the resource allocation to each of the six program elements
for FY-83/84, The program is balanced in that approximately one half of the
resources address the human element in design aspects (MMl and procedures),
and the other half address the human element in operational aspects.

o Section 1V describes RES planning for potential programs in support of NRC
human factors user needs that could be applied beyond FY-85.

Appendix B provides the staff's initial response to the recommendations
provided by the Human Factors Society in NUREG/CR-2833, "Critical Human
Factors Issues in Nuclear Power Regulation and a Recommended Comprehensive
Human Factors Long-Range Plan.”

Appendix C provides the schedule of activities for each of the six program
elements. Activities are those either planned or underway for the Office of
Nuclear Reactor Requlation (NRR) and Office of Nuclear Regulatory Research
(RES) and related major activities initiated at the Institute of Nuclear
Power Operations (INPQ), the Electric Power Research Institute (EPRI), the
Edison Electric Institute (EEI), and the Halden project.

0 A glossary is provided in Appendix D.
PROGRAM MANAGEMENT, COORDINATION AND INTEGRATION

The success of this human factors program plan reiies on effective inter-
actions within the NRC and between the NRC and industry. The systems

approach taken in this plan is intended to provide assurance that NRC

human factors activities are appropriately integrated and that adequate and
accurate human factors information is developed. The plan recognizes that
activities initiated within INPO, EPRI, EEI, Owners' Groups, and individual
utilities often provide essential information to complement the activities
described. To assure that available information is effectively and efficiently
used, these activities, and those at other Federal Agencies and in foreign

countries, will be coordinated and integrated with those described in this
plan,

Interaction between NRR, RES, other NRC Offices, NRC contractors and the
industry is also necessary to ensure program success. Beginning in the
second quarter FY-83, working level meetings will be held as outlined below
to ensure that the programs identified in this plan are fulfilling the
objectives of this plan. These meetings will provide a mechanism to
enhance the integration of all interactions. It is anticipated that the
Human Factors Program Plan will be updated, formally, once a year. This
will be prior to the initiation of the annual budget cycle. Specifically,
the following program management activities are envisioned:

o Three program reviews will be conducted each year at approximately four
month intervals: October, February, and June.
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o Branch Chiefs will be tasked to present the status of their respec-
tive programs.

o The October review will be the yearly updating of projects accomplished
during the prior fiscal year. The status of ongoing projects and current
plans for the next fiscal year, consistent with available budget and
resources, will be presented.

0 The February review will be a status update and will include a dis-
cussion of any identified requirements for new or revised projects
for future fiscal years. The results of this review will be the
annual ravision of the Human Factors Program Plan.

o The June review will emphasize accomplishments and will finalize
information and data needed to update the Human Factors Program Plan
for the upcoming fiscal year.

o The principal program plan reviewers will be the Director, Division of
Human Factcrs Safety and the Director, Division of Facility Operations.
Senior staff members will be included.

o Industry representatives with programs relevant to the plan (e.g., INPO
and EPRI) will be invited to attend and participate. They will be asked
to report the status of their programs such as job/task analyses, main-
tenance programs, accreditation of training, and management and organiza-
tion practices.

Figure [-2 depicts program element interrelationships and how they relate to
industry operations. This Figure illustrates the special interrelationships
between the Staffing and Qualificatiors, Training and Licensing Examinations
elements, and between Training, Licensing Examination and Procedures and

Testing elements. In addition, there are element-to-element interrelation-
ships between the Training and Licensing Examination elements and the Procedures
and Testing and Man-Machine Interface elements.

The Director, Office of Nuclear Reactor Regulation has overall responsibility
for assuring that the NRC Integrated Human Factors Program Plan is properly
executed. To assist the Director in his responsibilities a Human Factors
Review Group (HFRG) will be established. The HFRG will be chaired by the
Director, DHFS and will include the Director, DFQ, and representatives of the
Office of Nuclear Reactor Regulation, the Office of Nuclear Regulatory Research,
the Office of Nuclear Material Safety and Safeguards, the Regional Office, and
the Office of Resource Management. The Director, Office of Muclear Reactor
Regulation is responsible for impliementing the plan for nuclear power plants.
Implementation of the plan for fuel cycle facilities is the responsibility of
the Director, Office of Nuclear Material Safety and Safequards. The human
factors research program required to meet user needs is the responsibility of
the Director, Division of Facility Operations. The research will be carried
out in accordance with the February 3, 1982 established procedures for the NRC
research process. An annual report on the staff's success in executing this
plan will be provided by the HFRG in December of each year beginning in
December 1983.
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11. SPECIAL ISSUES

Several substantive concerns and issues have been identified and are discussed
below. These issues will have varying degrees of impact on all the programs
described in Section III.

A. Regionalization

The regionalizaticn process for the human factors area has been initiated for
operator licensing examinations. Additional technical review activities will
be implemented by the regions during FY-85 and beyond, including reviews of
procedures, modified training programs and manacement. NRC Headquarters will
retain the responsibility for developing policy guidance for human factors
issues, and will issue guidance to ensure consistency cf reviews among Regions,
conduct generic audits, and train regional reviewers. Once policy guidance

has been developed, sufficient time wust be provided to allow adequate training
of appropriate regional personnel and, to the extent needed, human factors
professionals added to the regional staffs. It is probable that except for
operator licensing and emergency operating procedure (EOP) reviews, no major
changes in human factors reviews will take place during the FY-83 through

FY-85 tima frame. The actual nunber of reviews to be done by the regions will
be determined based on timing of regionalization and the resources available

to the regions to develop a review plan responsive to headquarters policy
guidance.

B. “Hardware" vs "Training/Procecures” So'utions tc Prodlems

Frequently, soiutions to design-related human factors problems in operating
NPP's are based on pa2ople-oriented cninges, e.g., modifications to operator
training or procedures. While this may be an appropriate resoiution of some
issues, overuse of this approach may overload both operators and operator
training programs. Any decisions to adopt training as a solution to a safety
issue instead of a design modification must recognize and incorporate the
continuing cost of expanded training, increase of crew size, and increase ir
number of shifts in the cost/ benefit evaluation.

C. Maintenance

The primary issue in the maintenance area is one of determining the need
for and extent of regulatory involvement by NRR. Risk studies, maintenance
assessment activities, and incidents at NPP'S have established the importance
of maintenance to safety. Program plan activities will address design for
maintainability, maintenance procedures and documentation, maintenance
personnel qualifications and training, preventive maintenance, maintenance
work authorization and control, outage planning and management, inventory
control, and management of maintenance activities. Results of these
activities will indicate the extent to which regulatory attention should be
focused on maintenance. Design criteria when developed will be evaluated
vor use as part of rulemaking, or as a part of regulatory guidance.



D. Simulators

Simulators are used throughout the industry for training operators.
Recently, simulator examinations have been required for initial and requali-
fication examinations at sites with plant-specific simulators. However, a
clear regulatory position on the role of simulators, and their required
level of fidelity to control room and plant design for training purposes,
has not been established. Such a position including regulatory guidance on
the use of simulators in training, plant drills, and examinations will be
developed on the basis of the activities of the program plan addressing
simul ators.

E. Probabilistic Risk Assessment (PRA)

Human reliability data on specific nuclear power plant operations are 1imited.
Where such data exist in other fields, (e.g., military, aerospace), their
apolicability or adaptability to the nuclear power industry are uncertain,

and difficult to verify. Although RES has ongoing and planned research

to produce human reliability data, it is a long-term effort. Few sub-
stantial improvements in the confidence of the human error rate assumptions
used in probabilistic risk assess:ent (PRA) can be expected in the FY-83
through FY-85 time frame.

F. Advanced Technologies

Existing nuclear plant designs are currently being modified to make use of
advanced technologies. Additional modifications are expected to be intro-
duced, based on these and 3n developing technologies. For example, SECY

82-111 requires that a safe*y parameter display system (SPUS) be provided in
plant control rooms. Most of the SPDS designs are basad on computer technology
and cathode-ray tube (CRT) display techniques. Sincz these technologies are
being introduced intn existing NPP designs, it is anticipated that these
expanded data and information management capabilities will be appiied to

other plant processes. As these new control and display technologies are

being developed, guidance pertinent to the interface between them and the
operator will be developed.

G. Other NRC Human Factors

This plan does not include all NRC human factors activities, especially

those of a unique circumstance such as the psychological effects of TMI-1
restart or the activities in the Office of Nuclear Material Safety and
Safeguards (NMSS). Future revisions to the plan will incorporate additional
human factors activities within the NRC and reflect the experience and lessons
learned from the application of this plan. Future revisions will also provide

details of the programs, including research in human reliability, to support
PRA.




III. PROGRAM ELEMENTS

A major purpose of this Human Factors Program Plan is to develop the
technical basis for establishing human performance criteria to support
regulatory decisions. The NRC, EPRI, EEI, INPO, Department of Energy
(DOE), organizations in foreign countries, and individual utilities are
all collecting data and information that will be useful. This section
describes the NRC efforts for FY-83 through FY-85 to develop the technical
bases for regulatory review of NPP Staffing and Qualifications, Training,
Licensing Examinations, Procedures and Testing, Man-Machine Interface, and
Management and Organization. If results of the programs indicate that new
requirements should be promulgated, such proposals will be carefully
considered and subjected to all regulatory review processes. Schedules for
the six program elements are shown in Appendix C. The numbering system of
this Section corresponds to that of Appendix C.

1. Staffing and Qualifications

The goal of this element is to ensure that staffing is adequate for safe
operation and support of nuclear power plants. This goal will be met by
developing guidelines and regu'atory requirements addressing (1) the
numbers and functions of NPP staff needed to safely perform all required
plant operations, maintenance, anc technical suppcrt activities for each
operaticnal mcde; [(2) the minimum qualifications of plant perscanel, in
termms of education, skill, knowledge, training, and fitness fur duty, and
(3) appropriate limits and conditions for shif*t work including overtime,
shift duration, and shift ro:ation.

The benefits which result from accomplishing the goal are:

o reduced risk to the pubiic by reducing human error based on improved

operating personnel quaiifications for responding to unanticipated
events

o reduced risk to the public by reducing human error based on improved
work scheduling activities

o better definition of what operators are expected to do in light of the
perception that safety issues are being resolved by training/procedures
modifications

The issues in this element are:

o the possible impact on safety due to the lack of sufficiently qualified
individuals

0 the need for a technical basis for developing requirements for training,
experience, and education, e.g., need for college degrees.



1.

1 NPP Staffing Requirements

In order to determine the appropriate minimum shift staffing require-
ments for NPP personnel, the following activities will be performed:

0

].

survey current staffing practices of both domestic and foreign utilities
to provide data required to evaluate current practices and regulations
and correlate staffing levels with variables such as plant size, control
room size, and plant/control room layout (NRR/RES)

evaluate the need for engineering expertise on shift through deter-
mination of the functions and duties required, using results from
job/task analysis and evaluation of the current shift technical advisor
experience (NRR)

develop manpower projection and allocation models for operations,
maintenance, and support functiors through development of job perfor-
mance measures, and collection and evaluation of job/task analysis data
to provide a prediction method for future changes in requirements or
plant design and simulator experimentation (NRR/RES)

2 NPP Personnel Qualifications Requirements

The implementation of SECY 82-152A "Ar Integraced Pian cn Shift Trew
Qualifications” will integrate industry and NRC efferts to

determine the appropriate minimum training, education, and experience
requirements for shift operating crews. The results of the following
activities will address the overall issue of NPP staff qualifications:

0

evaluate job/task analyses data to determine knowledges, skills and
abilities needed to perform jobs and establish minimum qualifications
requirements (RES and Industry)

conduct simulator experiments that will yield job performance measures
and crew interaction results applicable to curriculum development (RES)

assess the relationship between education, training and experience
requirements, and job performance to identify the trade-offs among
thece related factors (NRR/RES)

evaluate the feasibility and value of licensing or certifying NPP
personnel other than licensed operators (NRR/RES)

conduct studies of human performance and reliability to identify
minimum levels of acceptable perfommance (RES)

conduct studies to establish a technical basis for fitness for
duty requirements (RES)

-10-



1.3 Guidance on Limits and Conditions of Shift Work

In order to determine the appropriate limits and conditions of shift work,
activities are planned (1) to determine the effects of varying shift duration
using nuclear power plant simulators (RES); and (2) to survey and assess
experience of other industries with job requirements similar to the nuclear
industry with regard to shift arrangements and rotations (NRR/RES). This
effort will allow the NRC to establish trade-offs among factors affecting
shift work and overall safe performance requirements. At this time the
effects of different shift rotation schedules have not been identified as a
significant cause of performance decrement or unique human error. A specific
research project to evaluate shift rotation effects will be planned if shift
rotation is found to be a source of serious human factor problems.

1.4 Industry Activities

INPO's surveys of industry staffing levels and its program on job/task
analysis for operating and support perscnnel provide a cata source

for developing criteria for staffing levels and qualifications of personnel.
EEl has completed work on selection testing instruments fcr NPP Operators
which will be used in NRC efforts on qualifications. Industry committees
(ANS 3.1) are also developing recommendations on staffing and qualifications.

1.5 End Products

The products of the activities outlined in this elemen: are:

o a rule on licensed operator staffing at nuclear power plants (FY-83)
o a rule on fitness for duty (FY-83)

o a rule on minimum qualifications of shift crews (FY-84)

o a rule revising 10 CFR Parts 50 and 73 (FY-83)

o proposed revisions to ANSI/ANS 3.1, "Seiection, Qualifications and
Training of Personnel for Nuclear Power Plants” (Fy-85)

0 revisign of Regulatory Guide 1.8, "Personnel, Selection, and Training”
(FY-85

Figure I111-1 describes the sequence of activities leading to-these end
products.

1.6 Responsibility

The responsibility for implementation of the activities described in this
program element is divided. The Chief, Licensee Qualifications 8ranch (LQB),
NRR, is responsible for the conduct of all NRR activities listed in Sections
1.1, 1.2 and 1.3, identifying research and standards needs to assist in
implementing the regulatory process, identifying required dates for products
from research the for standards, and managing the NRR technical assistance
program. The Chief, Human Factors Branch, RES is responsible for developing

1l -
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and managing the research to meet NRR raquire ments and to deliver the
products in a timely manner consistent with quality and programmatic con-
straints. The research will be carried out in accordance with the February 3,
1982 established procedures for the NRC research process.

2. Training

The goal of this element is to provide means for ensuring that personnel
are able to meet job performance requirements, that training properly
accounts for pertinent safety issues, and that a mechanism exists for
upgrading and assuring the quality of training programs. This goal will be
met by (1) developing training guidance and criteria; and (2) developing
and implementing reliable and objective procedures for use by WRR and
Regional Offices in assessing the adequacy and effectiveness of training
programs.

The benefits which result from accomplishing this goal are:
o reduced human errors during operation and maintenance

o increased iicensed operator's knowledges, skills and abilities to
respond to unexpected events

o improved effectiveness and efficiency of licensed and non-licensed
training programs

o focusing the utility training programs to the knowledges, skills and
abilities required to operate the NPP safely

The issues in this element are:
o extent to which accreditation can lead to reduced regulatory activities

o need for a systematic approach to the development of current utility
training programs

o quality and effectiveness of training as a function of number of hours
of instruction.

2.1 Training Guidance and Criteria

INPO has developed general guidelines for improving the quality of NPP
training and has recently iniliated an effort to accredit utility train-
ing programs. However, this program is voluntary, and in order to ensure
that NRC has the ability to more effectively evaluate utility training
programs and have assurance that the training requirements are sufficient
to meet NRC licensing evaluation, additional training criteria need to be
developed. The training program evaluation criteria will be derived
through the investigation or application of:

e e
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a systems approach to training ensuring integration within training
?rog;ams)such as the Instructional Systems Development (ISD) process
NRR/RES

needs assessments, from INPQ and RES such as knowledges, skills and
abilities and results of Task Analyses that will lead to curriculum
development for licensed and nonlicensed training programs (NRR/RES)

the role of simulators, and their requisite fidelity and type, in train-
ing programs (NRR/RES)

the relative effectiveness of differing training methodoclogies to the
extent they are determined uniquely different (RES)

2.2 NRC Training Assessment Procedures

In order to provide adequate criteria and procedures for performing
consistent and objective reviews of NPP training programs, the following
activities will be performed:

(o}

0

2.

develop audit criteria based on a systems approach (NRR)

pilot test the audit criteria on training programs conducted by nuclear
steam supply system (NSSS) vendors and selected licensees to verify the
adequacy of the guidance (NRR)

modify audit criteria based on pilot test results (NRR)

publish final criteria for use by NRR (NRR)

develop improved training inspection modules for use by Regional Offices

to remedy current deficiencies and be responsive to new applications
(NRR/OIE)

3 Industry Activities

INPO has undertaken a major program to ensure the adequacy of utility
training programs. This effort has established an accreditation process
that will serve to enhance utility training programs. INPO has aiso
developed technical reports presenting guidelines and criteria for training
and qualifications for both licensed and nonlicensed NPP personnel. Their
job/task analysis will identify knowledges and skills to be used as the
foundation for the development of curriculum for training programs for
licensed and selected nonlicensed personnel. EPRI has initiated a review
of uses of simulators and task trainers for developing diagnostic skills.,

2.

4 End Products

The products of this program element will include:



o criteria for evaluating industry training programs for licensed personnel
(FY-83) (NRR)

o criteria for evaluating industry training programs for nonlicensed
personnel (FY-84) (NRR)

o modifications to 10 CFR Part 55 and Regulatory Guide 1.8 (rY-85) (RES)
o revision of ANSI/ANS 3.1 /FY-35) (RES)

0 ;evi;ed Chapter 13.2 of NUREG-0800, “Standard Review Plan" (SRP), (FY-84)
RES

o improved Office af Inspection and Enforcement (OIE) inspection modules
\FY-84/85) (NRR/RES)

Figure [1l-2 describes the seguence of activitias leading to these end products.

2.5 Responsibility

The responsibility for implementation of the activities described in this
program element is divided. The Chief, Licensee Qualifications Branch (LQB),
NRR, is responsible for the conduct of all NRR activities listed in Sections
2.1 and 2.2, identifying research and standards needs to assist in implementing
the regulatory process, identifying required dates for products from research
and for standards, and managing the NRR technical assistance program. OIE is
responsible for the development of modified Inspection Modules based on input
from NRR. The Chief, Human Factors Branch, RES, is responsible for developing
and managing the research to meet NRR requiremerts and to deliver the products
in a timely manner consistent with quality and programmatic constraints. The
research will be carried out in accordance with the February 3, 1982 established
* procedures for the NRC research process.

3. Licensing Examinations

There are two major goals of this element 1) to develop valid and reliable
reactor operator (RO) and senior reactor operator (SRO) licensing examin-
ations to ensure the adequacy of training and the capability of candidates
to safely operate NPP; and (2) to develop and implement a standardized
examining process that will ensure consistency, reliability and efficiency
across examiners, facilities, and regions.

The benefits which result from accomplishing this goal are:

o improved confidence that individuals that are licensed have those
knowl edges, skills and abilities required to perform on the job

o better focused utility training programs
o reduced licensee and NRC resource requrements to prepare and administer the

operator licensing examinations.
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The issues of concern in this element are:

0 modifying the examination pricess without unnecessary impact to
current license candidates and training programs

the need to ensure that the licensing examination is a valid measure of
the operator's ability to perform necessary tasks and functions

the need to correlate the licersing exam‘nation with improved training
programs

the need for mere consistent examinations and examining practices by NRC
examiners

obtaining objective performance measures to assess exanination validity.

3.1 The Examination Content

In order to identify the proper content of N0 and SRO licansing examina-
tions, the following activities will be performed:

0 identify the RO and SRO tasks and duties ard required knowledges, skills
and abilities necessary for safe performance using INPO and RES generic
job/task analyses and to the extent available, plant specific analyses.
(NRR/RES)

develop objective and subjective measures of on-the-job performance
through the use of job/task analyses to measure learned skills and
knowl edges and to assess the ability of the examination to predict the
campetence of operators (NRR/RES)

develop and update a computerized bank of examination questions and
examination scores for use in test validation, and use the computerized
question and test score files to perfomm item analyses on examinatiun
results, focusing on reliability, difficulty, and discriminability of
examination items (NRR)

perform content analysis of existing examination questions by subject
matter experts to ensure that the appropriate types and levels of
knowledges and skills are being included in examinations (NRR)

elicit training program information from utilities on specific content,
learning objectives, and internal examinations for incorporation into the
computerized examination bank (NRR)

determine the relationship between performance on the examination and
subsequent job performance (NRR/RES)




3.2 The Examining Process

New examining procedures will be evaluated to increase the efficiency,
reliability, and validity of the licensing examination process. The
following activities will be performed:

2 assess the problems ard Ys;ues invclved in the current examination
process from examiner, cindiqate, and utility perspectives (NRR)

o review examination practicec in other applicable organizations (e.g..
{AA,)airlines. DOD, NASA, Coast Guard, and Educational Testing Service)
NRR

o igdentify optimal format and procedures for each examination
component, including:

- written (e.g., open-ended vs objective gquestions)
- simulator (e.g., generic vs plant-specific)
- oral (e.g., standardized vs individualized questions)

to provide a model for evaluating proposed changes to the current
examination process (NRR/RES)

o develop standardized examination practices and guidelines, and train
examiners on test development, administration and grading techniques to
assure consistency and reliability (NRR)

0 assess the impact of regionalization on examining procedures, practices
and resources (NRR/0LE)

3.3 Long-Term Efforts

A long-term effort will be undertaken in FY-84 to identify state-of-the-art
advances in testing, measurement, licensing and validation applicable to

NPP operator examinations. New strategies of licensing such as FAA's
“check-pilot concept” will be explored, and better training audit procedures
will be used to assure candidate capability. Technological advances in
operator licensing (e.g., computerized testing systems) will he evaluated.
Objective measures of on-the-job performance will be used to evaluate

the performance-based validity of any new system selected, if available.

3.4 Industry Activities
INPO's generic RO and SRO job/task analysis will be a major input in the
development of content valid examinations and will provide a basis for

attempting to establish operator performmance criteria. Plant-specific
job/task analysis performed at individual sites will be used to the extent



available. Utility training programs will be monitored to ensure con-

sistency between training program curriculum and objectives, and the

content and level of knowledge assessed in NRC examinations. Subject-

matter exper*s from utility operating staffs will also be used in the

development of content valid examinations.

3.5 End Products

The products of this program element include:

0 short-term modifications to existing examinations (FY-83/84)

0 an improved examining process including examiner guidelines (FY-83/84)
long-term improved examinations (FY-85)

modi fications to 10 CFR Part 55 (FY-85)

recommended revisions to ANSI’ANS 3.5 "Nuclear Power Plant Simulators for
Use in Operator Training" (FY-85)

revision of Regulatory Guide 1.149 "Nuclear Power Plant Simulators
for use in Operator Training"(FY-85)

Figure [11-3 depicts the sequence of activities leading to these end
products.

3.6 Responsibility

The responsibility for implementation of the activities described in this
program eiement is divided. The Chief, Operator Licensing Branch (OLB),

NRR, is responsible for assuring regulatory requirements for the nezr cerm
improvements in examinations and the examination process, for identifying
research and standards needs to assist in impliementing the regulatory process
of examinations identifying required dates for products from research and for
standards, and managing the NRR technical assistance program. The Chief,
Human Factors Branch, RES, is responsible for developing and managing the
research to meet NRR requirements and to deliver the products in a timely
manner consistent with quality and programmatic constraints. The research will
be carried out in accordance with the February 3, 1982 established procedures
for the NRC research process.

4. Procedures and Testing

The goal of this element is to ensure the adequacy and effectiveness of
procedures and plant test programs. Achievemert of this goal will allow
operators to maintain plant safety functions under all conditions, including

the ability to control upset conditions without first having to diagnose the
specific initiating events. This goal will be met by: (1) developing guidelines
for preparing, and criteria for evaluating, emergency operating, operating, and
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other procedures which affect plant safety; and (2) upgrading the procedures,

training the operators in their use, and implementing the upgraded procedures.
In addition, the adequacy of the initial test program, to demonstrate that the
facility will perform as predicted, will be reassessed.

The benefits which result from accomplishing this goal are:

0 reduced risk to public health and safety through use of procedures which

increase operator's adility to control upse’ conditiens, including degraded
core conditions,

0 provide a framework for evaluating and integrating prucedural fixes pro-
posed as the resolution to unresoived safety issues into current procedures
without introducing potential error in the other procedures areas.

4.1 Proc2aures Guidance and Criteria

This effort will provide guidance to improve emergency operating procedures
(EOPs), abnormal operating procedures (AOPs), operating procedures (OPs),
maintenance procedures (MPs), and procedures for emergency plan implementa-
tion, refueling, administration, safeguards, and security. It is anticipated
that the methods employed in the generation of NUREG-0899, "Guidelines for
the Preparation of Emergency Operating Procedures” will be followed in
developing guidance for other procedures. [f required, industry will develop
generic technical guidelines and the NRC and industry will coordinate the
development of human factors guide’ines. NRR and OIE are jointly developing
inspection modules for use by the regions in auditing EOPs Similar inspection
modules will be developed for other procedures when guidelines for their
upgrading are developed. The following activities are planned:

o develop guidelines for implementing revisions to EOPs (NRR)

0 develop an inspection module and associated training for Regional
audit of procedures (OIE/NRR)

o develop guidelines for preparation of operating and maintenance
procedures (NRR)

o develop programs for upgrading other procedures (NRR)

¢ develop methodologies/criteria for evaluating technical guidelines
and procedures (RES)

o0 develop methodologies/criteria for human factors evaluation of
procedures (e.g., readability, comprehensibility) (RES)

0 develop methods and evaluate alternative techniques and formats for
presenting procedures (e.g.,computerized CRT presentation) (RES)

o develop methods and evaluate the in-plant effectiveness and impact
of upgraded procedures (NRR/RES)

«?l -



4.2 Development of Test Program

NRC has completed the short-term testing objective of verifying that

maximum opportunity for operator training for off-normal events is made
during the initial test program. The need for reassessing the adequacy of
tne initial test programs and revising Regulatory Guide 1.68, "Initial Test
Programs for Water Cooled Nuclear Power Plants,” will be determined in FY-84.

4.3 industry Activities

Owners' Groups, supportsd by the vendors, have developed gereric EOP
technical quideiines. INPD and industry have prepared a detailed writer's
guide for licensees and appiicants to use when preparing EOPs. EPRI has
worked to ensure that efforts ragarding the safety parameter cdisplay system
{SPDS) are fully intagrated with the symptom-based ECPs.

4.4 End Products
The products of this effort will be:

o the development of guidance similar to NUREG-0899 to be used by the
industry to prepare upgraded MPs, AOPs, OPs, and other procedures

o the development of inspection modules for use by the Regional Offices
for evaluating EOPs (FY-83) and AOPs, OPs, MPs, and other procedures, as
necessary (FY-85)

0 a review and evaluation of the adequacy of current initial test program
requirements (FY-84)

o the development of methology for evaluation of generic EOPs

Figure 111-4 describes the sequence of activities leading to these end
products.

4.5 Responsibility

The responsibility for implementation of the activities described in this
program element is divided. The Chief, Procedures and Test Review Branch
(PTRB), NRR, is responsible for the conduct of all NRR activities listed

in Sections 4.1 and 4.2, identifying research and standards needs to assist in
implementing the regulatory process, identifying required dates for products
from research and for standards, and managing the NRR technical assistance
program. The Chief, Human Factors Branch, RES is responsible for developing
and managing the research to meet NRR requirements and to deliver the products
in a timely manner consistent with quality and programmatic constraints. The
research will be carried out in accordance with the February 3, 1982 established
procedures for the NRC research process.

«22 .



-cz-

*$=111 8JnbL4

ouanbas A3LAL130y Bullsa] pue $3JNPadN0J4

T P i ecion Evaiustion of EOPs (RES)

| l

l Devetop Inspec ion Module lulwm.ouul/.) O \l.mﬂ.wndmmu tor Auat of EOPy 1‘)
BT AT -
| /

| Develop Methods Criteria for Human )

S

|
l
|
¢Do-obol0' Guwd ;‘-) (\r:-d:ommlolvmhﬂtn‘.o”‘fc €

", and im o1 Upgreded EOPs a
and lmp, of Upy I
[Lﬁo-b- Current MP OF and AOF Practices
Ll Appliceble Standards for MPs OPs and AOPs
(o
I
a Current A <h L on MPs OFs snd AOPs Mamuu—-u‘ﬁg
Respect 1o MPs OPs and ADPy
#MWI“M". OFs and AOPs 45
|

Determine Applicabiity of £0P Praparation Guideknas INURE G 08y
“10 MP_ 0P snd AOP Praparstion Guideiir es

Develop Guidetines for Pr ton, Use and
Control of MPs. OPs and ADPs

— S SIS Gt S s s S cr cos— S—— ——

| sl (}o.-u.m/cmo-vmu

omen Factors Eveh of MPs OPs and AOPs
| ' IRES)

Dew.  inapection Modules to: Regionel Audn of )
émm/cmmlm “5 W . 0 end ADPs INRR/OIE) Audit of MPs. OPs snd AOPs

EOP Technical Guidelines (RES) I

(anmu . @ Other Proced (o g Seleguards §

l
| r T
I |

l
l
I
]\om de tor Eveluatng Al wnd ¥ for Prasenting Procedures (RES)
(rﬁmuf tor @ Procadures (RES) C T o
I
|
|
|
!

.

Develop Revired SAP Chepter 13 8 for & . @
Anernative Tachnigues and Farmats tor Prasenting Proceduies

|
¢ Detarmine Nead 1o Ressssss initial Test Progran Adequecy ‘?
I

I

|

|

FY 83 FY 84



5. Man-Machine Interface (MMI)

The goal of this element is to ensure the adequacy of the MMI in all

aspects of NPP operation and maintenance relative to the safe performance

of the man-machine system. This goal will be met by developing (1) human
factors engineering guidelines for correcting man-machine interface problems;
and (2) regulatory guidance to assure that human factors engineering is
appropriately integrated into new designs and incorporated into advanced
technological improvements to existing designs.

The benefits which will result from accomplishing this goal are:

o significant reduction in human errors through improvements in control rooms
and plant design

o efficient and effective job performance by operational personnel through
improvements in control room design

o enhanced (cost-efficient) operational performance and/or improved allocation
of functions to man and machine

o increased plant availability and safety thru effective maintenance activities
The issues in this element are:

o extent to which regulatory positions should be developed for
MMI issues beyond the control room

o need for regulatory guidance on the use of advanced technologies

A significant concern within this element is the issue of backfitting. It

is the position of the staff that SECY 82-111 be implemented for all licensees.
Other MMI issues identified in this program plan are directed at croviding
evaluation tools for (1) the next generation of plants and (2) changes expected
te be proposed by licensees such as upgraded systems for managing information
and data and improved annunciator systems. Also, these efforts w'll signi-
ficantly improve the capability of the staff to evaluate reactor incidents
involving man-machine interface errors and provide capability to evaluate
advanced designs for the next generation of plants.

5.1 MMI Guidance for Existing Designs

To date, regulatory attention has been primarily limited to those interfices
that exist in the control room and at the remote shutdown panel. Further
guidance is needed regarding: (1) maintenance; (2) local control stations
and auxiliary operator interfaces; and (3) emergency response facilities and
preparedness. Additional guidance may also be needed in the area of improve-
ments to existing annunciator systems.

Maintenance
Activities dealing with the human factors approach to maintenance are designed
to characterize the areas of emphasis and direction the staff should fzllow.

The significant areas are:

.28 .



moniter and coordinate N2C activities related to maintenance, such as
those addressing mainterance procedures, maintenance personnel qualifi-
cations and training, and MMI ‘n maintenance activities (NRR/RES)

monitor maintenance improvement activities of the nuclear industry,
for example, INPO's efforts on reliability-centered maintenance and
EPRI's work in preventive maintenance and job performance aids (NRR)
cde.2mine the appropriate extent of NRC's role in NPP maintenance (NRR)

develop an addition:1 General Pesign (riterion addressing human factors
issues in mainterance (RES)

dev2lop design-for-maintainability guidance for selected maintenance
areas (NRR)

s develop Regulatory Guides 2ddressing maintainability guidelines and the

applicatior of human factors principles to the general issue of NPP
mafntenance (NRR/RES)

Local Control Stations and Auxiiiary Operator Interfaces

Information is required .o enabl? the NRC to determine if guidance on local
control station design and auxiliary operator interfaces with these stations

should be developed. This information will be developed through the
following activities:

0 conduct job/task analvses of control room crew activities to identify
and describe communications and control links between the control room
and auxiifary control stations (RES)

analyze auxiliary personnel functions based on control room crew task
analyses to estimate the po*ential impact of errors to plant safety (NRR/RES)

Emergency Response Facilities and Preparedness

To meet the intent of emergency preparedness requirements, several activities
are planned:

o support OIE in developing emergency response facility (ERF) review
procedures (NRR) ‘

develop a criteria manual for emergency preparedness at fuel cycle
facilities (NMSS/RES)

analyze interfaces between licensees and Federal, State, and Local emergency
preparedness agencies to identify and correct potential weaknesses (RES)

) evaluate the human factors considerations in licensee emergency notification
and provide guidance as required (RES)




Improvements to Existing Annunciator Systems

NUREG=-0700, "Guidelines for Control Room Design Reviews" provides a “"standard
of quality" for annunciater sys.ems which, if incorporated, should minimize
the potential for human error associated with these systems. However, some
of these standards will be difficult to apply to existing control rooms
except as long-term design modifications. Also, an assessment of the impact
of the NUREG-0700 guidelines on operating control rooms is needed to identify
possible revisions to the guidelines. The following activities are planned:

o develop guidance for near-termm annunciator improvements which adress
techniques for implementing the quality standards of NUREG-0700 (NRR)

assess the impact on operating NPP control rooms of incerporating the
features required to meet NUREG-0700 (NRR)

determine the feasibility of an operational aid system based on a combination
of generalized annunciator alamm prioritization and procedures (NRR/RES)

5.2 MMI Guidance for Designs Based on Advanced Technologies

Existing human engineering guidelines for NPP control rooms primarily
address control, display, and information concepts and technologies which
are now being used in process control systems. While these guidelines are
adequate for assessing and upgrading the MMIs in the current generation of
NPP's, they may not be sufficient for assessing advanced and developing

technologies that may be introduced into existing and future generation
designs. This concern will be addressed through investigation in the areas
listed below.

Computers

Presently, no NRC guidance is available concerning the management of data

and information in the NPP control room during abnormal events, transients,
and accidents. During FY-83, NRR will develop a technical report on the

uses of digital computers in control room operations. The report will define
functional uses of computers and rank these uses with regards to plant safety.
Based on the report, a program plan will be developed to evaluate important
safety problems. The program plan will be developed as a joint effort between
NRR and RES. Products of the program will include juidelines on control

room information management during severe transients and accident , Regulatory
Guides on information management, and a regulatory position an the use of
digital computers in control rooms.

Advanced Controls and Displays

Presently 10 CFR Part 50.34(f), “Additional TMI-Related Requirements,” requires
each applicant for a light-water-reactor construction permmit or manufacturing
license to provide, for NRC review, a control room design that reflects state-
of-the-art human factor principles.

To provide staff gLidance pertinent to the interface between new control
and display techniques and the human operator, the following activities
are planned:




develop evaluation methods and design criteria related to visual displays
(NRR/RES)

establish criteria needed for regulatory assessment of advanced control
room concepts (RES)

initiate a program to track new and developing technologies that have
potential for application in NPP control rooms (NRR/RES)

investigate the feasibility and desirability of installing audio-visual
recording systems in control rooms (NRR)

identify control and display regquirements for crew response needs subsequent
to seismic events (RES)

Function Allocation

An integrated program plan for investigating function allocation will be
developed to determine:

o the NPP functions involving 2 human component (NRR/RES)

0 whether current function allocations (especially in control rooms) pemit
reliable performance of functions assigned to humans (RES)

identify design changes which enhance function performance (NRR/RES)

the need to reallocate functions between the human and machine components
of the NPP system (NRR/RES)

which furztions shouia he reallocated (NRR/RES)

the feasibility/desirabilty of applying cognitive workload measurement
techniques to a selected 1ist of operator functions (RES)

The implementation cf this program will provide data necessary for establish-

ing a regulatory position on function allocation and the appropriate roles
of the human components.

Advanced Annunciator Systems

Advanced technologies are expected to be utilized in the deveiopment of
improved NPP annunciator systems. A regulatory position on longer-termm
annunciator improvements will be developed based on ar evaluation of
results from EPRI, RES, Halden, and other advanced concept activities at
Seabrook and Savannah River. NRR will develop the regulatory position.

Safety Status Indication

Based on a current project investigating means for monitoring and verifying
operations, tests, and maintenance activities, the staff will make a
preliminary determination concerning:




0 the adequacy of operational systems designed to be in conformance with
Regulatory Guide 1.47 (NRR)

o the comparative adequacy of status monitoring in plants that do not have
automatic monitoring systems (NRR)

o the development of long-term improvement guidance addressing the feasi-
bility and value/impact of instrumentation backfits and the application
of state-of-the-art logic schemes (NRR/RES)

5.3 Industry Activities

The nuclear industry has several efforts devoted to MMI issues. INPO and

EPRI programs in the area of maintenance and EPRI's work on backfitting

annunciator improvements, control room enhancement, and display research for

the safety parameter display system are all contributing significantly to
the resolution of human factors concerns in the control room.

5.4 End Products

The products of this element include:

0 a technical report addressing aesign-for-maintainability (FY-84) (NRR)

o requlatory position addressing local control stations and auxiliary
operation interfaces (FY-84) (NRR)

o emergency response facilities (ERF) review procedures (FY-83) and
ERF review reports (through FY-85) (NRR/RES)

0 a technical report addressing near-term annunciator improvement (FY-83)
and long-term improvement (FY-84) (NRR)

o0 a technical report on control room information management during se ere
transients and accidents (FY-84) (RES)

o a technical report on the use of computers for data and information
management in control rooms (FY-84) (RES)

0 a Regulatory Guide on information management methods (FY-85) (RES)

o a report on the means for investigating function allocation (FY-84) (RES)

0 a Regulatory Guide on advanced annunciator design and operiiion (FY-85) (RES)
0 a technical report addressing safety system status monitoring (FY-85) (NRR)

o report on the need for automatic system status monitoring systems (FY-84)

o revision to Regulatory Guide 1.47 (FY-85) (RES).
Figure III - 5 describe the sequences of activities leading to these end products.
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5.5 Responsibility

The responsibility for implementation of the activities described in this
program element is divided. The Chief, Human Factors Enginering Branch
(HFEB), NRR, is responsible for the conduct of all NRR activities listed

in Sections 5.1 and 5.2, identifying research and standards needs to assist in
implementing the regulatory process, identifying required dates for products
from research and for standards, and managing the NRR technical assistance
program. The Chief, Human Factors Branch, RES, is responsible for developing
and managing the research to meet NRR requirements and to deliver the pro-
ducts in a timely manner consistent with quality and programmatic constraints.
The research will be carried out in accordance with the February 3, 1982
established procedures for the NRC research process.

6. Management and Organization

The goal of this element is to ensure the adequacy of utility management

and crganizational design for safe nuclear power plant operation. This

goal will be met by accomplishment of the following objectives: (1) develop
management and organization guidelines for ensuring acceptable management and
organizational practices during plant design, construction, and operation; (2)
develop 21d implement reliable, objective performance evaluation procedures

for use by the staff in assessing the effectiveness of management and organiza-
tional functions, such as operations, security, technical support, and safety
review committees, and characteristics such as communications and attitudes
toward safety; and (3) develop in coordination/ cooperation with INPO a

training program for prospective plant managers, and other appropriate managers.

The benefits wirich will result from accomplishing this goal are:

o reduction of the number and severity of issues that could lead to unsafe NPP
conditions

0 a better focused, safety sensitized organization with resources to support
technical issues

0 a management and organizational design which is responsive to resolution of
technical issues, and allocates resources and responsibility to ensure public
health and safety

The issues of concern in this element are:

o lack of objective measures to assess management and organization

o sensitivity of industry to regulation of their management

6.1 Management and Organization Guidelines

Revised guidelines will be developed that emphasize the responsibility of
the utilities to develop and justify management and organization plans.
These revised guidelines will be revised through accomplishment of the
following activities:
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analyze current industry efforts in management and organization planning
by reviewing Safety Analysis Reports, by reviewing selected management
and planning documents from utilities, and by reviewing related industry
practices to provide a standard set of descriptors (NRR)

determine which management and organizational elements (e.g., individuals,
safety review groups, communications throughout the utility, and overall
corporate structure) relate directly or indirectly to safety. This

task will be done by reviewing existing documentation and applicable
literature, incorporating the views of management and organization subject
matter specialists, incorporating the views of nuclear industry specialists,
and by analyzing available data on elements related to management and
organization and data related to indicators of safety (NRR/RES)

establish safety performance standards by deriving empirically the relation-
ships between organizational and management practices and safety related
performance outcomes symptomatic of general plant safety, nuclear safety, and
plant security. Research is currently underway investigating alternative
approz “hes for accomplishing this task (RES)

identify innovative ways in which organization and management can be
structured to optimize plant and public safety. This will be accomplished
through analysis and enhancement modeling of organization and management
functions and roles, in conjunction with subject matter experts from NRC
licensing and inspection activities, and from the nuclear industry (RES)

identify those management and organization elements which are appropriate
to regulation (NRR/RES)

conduct industry reviews, advisory panel meetings, and several pilot
tests of applicants and selected licensees (NRR)

working with industry, assess the appropriate licensing or certification

program for key utility employees (e.g., Prospective Plant Superintendents,
Maintenance Managers, etc) (NRR/RES)

6.2 NRC Assessment Procedures

Results of the management and organization guidelines effort will be used

to revise assessment procedures and modify the SRP. Twc tasks are involved

in developing assessme .t procedures or review documents to be used by the

NRC in judging the adequacy of utility management and organization. These

are (1) a review document containing criteria to be used to assess utility
written submissions on their management and organization plans, and (2) a
review document with protocols for site visits or incident reviews by the

NRC. In addition, technical reviewers will be trained to improve interview
capabilities. This will involve training workshops on the use of the revised

SRP and developing a reviewer handbook for use while conducting onsite
reviews.




6.3 Industry Activities

As approved by the Commission, the number of Performance Appraisal Team
(PAT) inspections has been reduced in recognition of similar plant
evaluations conducted by INPO. NRC review of INPQ effectiveness in this
program has been arranged through a NRC-INPO coordination plan. INPO has
also initiated a program to evaluate utility management for plants under
construction. To date this is accomplished by self-initiated evaluations
by the utilities usin, criteria supplied by INPO, but INPO may conduct
on-site evaluations at a later date. INPO has also started a program of
workshops for utility managers to assure that they are committed to
quality work in conformance with applicable guides and regulatiuns.

6.4 End Products

NRR has developed draft guidelines that will be pilot tested and revised
in FY-84, with interim guidelines being published in FY-85. The inrterim
guidelines will be used by the industry and NRC until experience using
the guidance or new information generated by RES efforts is available.
At that time, the interim guidelines will be changed or finalized as
appropriate. In addition, Chapters 13.1 and 13.4 of the SRP will be
revised (FY-84). Figure I11-6 describes the sequence of activities that
lead to these end products.

6.5 Responsibility

The responsibility for implementation of the activities described in this
program element is divided. The Chief, Licensee Qualifications Branch (LQB),
NRR, is responsible for the conduct of all NRR activites listed in Sections

6.1 and 6.2, identifying research and standards needs to assist in implementing
the regulatory process, identifying required dates for products from research
and for stanadards, and managing the NRR technical assistance program.

The Chief, Human Factors Branch, RES, is responsible for developing and
managing the research to meet NRR requirements and to deliver the products
in a timely manner consistent with quality and programmatic constraints.
The research will be carried out in accordance with the Febraury 3, 1982
established procedures for the NRC research process.



m €8 A4
_
_

)
104dN1) weiBoisy Bupues | reBeveyy 1wey eapredeoiy dowre() -

|
|
|
|
)
|
f

1
suewe; Euonenvelig § Iuswefisusyy 10) SeRg RIS HEIUEY Pus dojese()

|

i
"0y PUS BUO|IIUNG UORETIUEEI() JUsWeBEURYY 10) SIRE EIUYIE | YNIGeIe] _

induy emeirey OINI

INGU| IPIPUBIE S IUBWIIOLIeG 03§ B1eneay
P ———————————————
/induy sprepueig sousisiojiey \\

e w ﬁ N PRISAG Mmeiany |
1odey jeuyre ) ..l‘..& Ayejeg svesey —

induy seeg wie / V.-
wewnosog

| A1jug O) SIROY YIUM \r
_ Y / w J nuswe 3 0 9wy Anuep f—

/

WSINOD) PUS I0wieg piepunig i. induy meaey s100d:00 O4NI
ol
Bunivey ong /U./

/ ({9 O

4
Agnuepy
Buiesyy 1susy LionApy E uodey [#3wyde | sedeiy sewsz 0 anw Ay
SSUHEPIND UIMANg PUB Siedeiy . / ﬁ

vonenBey o) o.-:;c:eacf._

Management and Organization Activity Sequence

—f
saaeaey Anenpw

WP IRPURIG IUSLIEIRIRY
— PIURIOJ e 10) Beeg

- v " “—
SPISPUSIN SIURIOLIeg 18] PUS dOAR] V r Uy | ysaeie)
_ MIINIG meiney
o rELPUe LRl ....3:“: e JUN Buneiny
@!3 L 0. SRI000) dUS uomAey [eUL4 e Mﬁ — dMS vomAsy 18I0 w ....E.....q sreneny

dojereq)
A\ &
il % /L RINPEINIY WISWIEERNY

| { A
Aﬁv\ JUUORI8g (SUOIBey PUS 10 MeIAeY U1®) | aﬂ< UGN g PUS Siedeiy | V
_

LIRS a:.o;-O

Figure I11-6.




IV. LONG RANGE RESEARCH

A. Introduction

The human factors research program elements described in Section III of

this program plan were developed to meet the NRC's short-term (FY-83 through
FY-85) objectives and are aimed primarily at developing data to address
current regulatory issues involving commercial NPP's. The purpose of this
Section is to provide a general description of research efforts that RES is
planning in anticipation of requests by user offices for long-term (beyond
FY-85) research in human factors.

B. Program Elements

The six program elements of the anticipated long-term human factors research
program will address applicable human factors needs for five general types of
licensed facilities. These are: advanced Light Water Reactor (LWR) nuclear
power plant design concepts, non-LWR nuclear power plants, test reactors, fuel
cycle facilities, and unresolved human factors needs for current LWR nuclear
power plants.

1. Staffing and Qualifications Research

Research beyond FY-85 is in preliminary planning to address staffing and
qualification needs for each of the five general types of licensed facilities
discussed above. The research methods and techniques developed through FY-85
are expected to be generally applicable; however, the unique or different
technology requirements for non-LWR power reactors such as the liquid metal
fast breeder reactor (LMFBR) and fuel cycle facilities such as reprocessing
plants may necessitate the development of new ways to assess staffing and
qualifications of personnel.

An example of an area of anticipated concern is that over the next decade
the increasing demand for operators may result in a significant change in
the population requirements. This change will be driven by both the
increased need for operators which may overtax traditional sources and the
change in the nature of the operator's job as control rooms move towards
advanced technology applications in new display and control concepts,
greater computerization, and automation. Research may be needed to determine
what effect, if any, these changes will have on staffing and qualification
requirements.

2. Training Research

Just as new technology and new applications may require changes in staffing
and qualifications, so they may also have impact on training and retraining.
FY-86 through FY-89 research for training is in preliminary planning to estab-
lish criteria which can be used to determine the adequacy of training programs
for the five general areas. Exampies of anticipated research projects are:
development of valid and reliable operator performance measures, collection
of job/task analysis data, and development of the operator examination data



bank. Additionally, anticipated changes in conu.rol room design, specifi-
cally, increased computerization and incorporation of advanced control and
display systems, can be expected to require research to develop new training
evaluation data and methods.

3. Examination Research

Current research in the area of operator examination is focused on assuring
that the RO and SRO examinations reliably and validly measure the operator's
ability to safely operate the plant. The effectiveness of the examination
process for reactor operators may need to be investigated in light of the
anticipated change in the population of reactor operators due to the
changing nature of the job (e.g., automation and computerization in advanced
control rooms) and the r2pidly increasing demand for operators caused Dy

both the increasing number of operating NPP's and the requirements for more
operators on shift,

Research on non-LWR power plants and fuel cycle facilities is in preliminary
planning to determine which positions should be licensed or certified and what
are the most effective methods for examination including determination of
examiner qualifications.

4., Procedures Research

Long-term research is in preliminary planning to address procedures and job
aids for the five general areas. The interaction of increased information
availability, personnel information requirements, and computerized/job aids
are expected to create new procedure requirements. Anticipated effects of
computerized large data base management systems and memories may require
research to evaluate the adequacy of the then-existing regulations and guide-
lines for procedures. The research program on procedures will provide the
technical basis for appropriate regulatory actions, with particular emphasis
in the area of maintenance procedures.

5. Man-Machine Interface

Research beyond FY-85 should be directed toward assuring an adequate base
for regulation of new MMI design concepts which can be expected in the next
decade. The new concepts will arise from several sources: applications

of technologies such as video display terminals, artificial intelligence,
or synthetic voice interaction between computer and user. Automation

of many control room functions can be expected in future design concepts.
Research plans to provide the technical data base for criteria, Regulatory
Guidelines, and standards for such topics as: effects of automation on
manual backup operations; supervisory control systems, computerization and
display of procedures, and analysis of cognitive data management systems.
Research will be continued on the effects of severe stress (e.g., severe
seismic events) on human performance with respect to safe operations.




6. Management and Organization

The near-term focus in management and organizational research is on manage-
ment and nrganizational functions (operations and safeguards) for current

LWR power plant operations. While these human factors activities address,

in general, NRC immediate and short-term requirements and respond to Human
Factors Society recommendations in the management area, they do not address
other important nuclear industry organization and management responsibilities
that affect the public safety. Research is in preliminary planning to develop
a better understanding of the full range of management roles in LWRs relative
to public safety and to provide a technical basis for appropriate regulatory
action in this area.

Human factors research on management and organization is in preliminary
planning to address the four other general areas of interest. Considerable
differences in management structure and objectives, particularly for fuel
cycle facilities, 1ikely will be identified. The methods and information
gained in FY-83 through FY-85 will be appropriately applied to those concerns
of interest.

C. Human Reliability Integration

The six elements are supported by human factors research for the development
of human reliability data, data stcrage and retrieval methods and human
reliability models. The principal human reliability research emphasis

in FY-86 through FY-89, will be refinement of the human performance data
bank which was developed in FY-82 through FY-85, applications of the
maintenance performance model developed in the same time period; and,
verification of the cognitive models and error analysis techniques which
were initiated in late FY-84, Lessons learned through application of these
human reliability products in NPPs probabilistic risk assessments will
provide valuable feedback to determine the adequacy of data and models.



APPENDIX A
TM1 ACTION PLAN STATUS

The two tables of this Appendix present the status of the TMI Action Plan
items (NUREG-0660/0737). Table A-1 provides the staff review status for
those items that have been or are in the process of being implemented.
The status applies to operating reactors. For OL applicants, the status
is “continuing” for all items. Staff developmental efforts for these
items are essentially complete; however, some items have been resolved

on the basis of a short-term solution, and staff efforts to improve the
technical quality of these solutions will continue. These efforts are

described in the individual program elements and are also repeated in
Table A-2.

Table A-2 identifies those Action Plan icems which are still under develop-
ment, or which require additional staff action to provide technical improve-
ment. References are to the program element schedules given in Appendix

C. The schedules for completing these items have been compared with the
recommended prioritization plan described in NUREG-0933, "A Prioritization
of Generic Safety Issues.” The NUREG-0933 priorities are shown in
parentheses after the title of the Action Item. The prioritization coding
is as follows:

HIGH - Strong efforts to achieve practical resolution are
appropriate.

MED The potential for safety improvement may be substantial
and worthwhile,

Lo Safety deficiency is minor and does not merit substantial
attention. Little or no prospect for substantial/worth-
while improvement,

T8D Priority not yet established.

™I Implementation mandated by NUREG-0737.

LI - Licensing improvement issue - not prioritized.

The staff's estimated completion dates have taken into account these priorities,
aiong with considerations of the additional time required to resolve the
individual action items, and available staff resources.




TITLE
Shift Technical Advisor
Shift Supervisor Administrator Ducies
Shift Manning
Immediate Upgrading of Reactor Operator
and Senior Reactor Operator Training
and Qualifications

Administration of iraining Programs

Revise Scope and Criteria for Licensing
Examinations

Initial Simulator improvement
Independent Safety Engineering Group
Guidance for the Evaluation & Develop-
ment of Procedures for Transients and
Accidents

Shift and Relief Turnover Procedures
Shift Supervisor Responsibilities

Control Room Access

ures for Feedback of Operating
ence to Plant Staff
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Guidance on Procedures for Verifying
Correct Performmance of QOperating
Activities

NSSS Vendor Review of Procedures

Pilot Monitoring of Selected Emergency
Procedures for NTOL Applicants

Control Room Design Reviews
Plant Safety Parameter Display Console

Training for Mitigating Core Damage
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REFERENCE
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APPENDIX € ESTIMATED

1TEM TITLE REFERENCE COMPLETION DAT
I.A.1.1  Shift Technical Advisor (TMI) 1.2 4QFY83
1.A.1.3 Shift Manning (TMI) 1.2, 1.4 Fys4
1.A.1.4 Long-term Upgrade of Operating 1.3, 1.4 FY85
Personnel and Staffing (TBD)
[.A.2.2 Training & Qualifications of Operational Personnel 1.3, 2.1 4QF Y84
(HIGH)
[.A.2.3 Administration of Training Programs. (TMI) 2.2 4GF Y84
1.A.2.4 NRR Participation in Inspector Training (LI) - 4QF Y84
1.A.2.5 Plant Drills (LO) -- 2QFY83
1.A.2.6 %ggg;tenn Upgrading of Training & Qualifications 1.1, 2.1 3QF Y84
1.A.2.7 Accreditation of Training Institutions (MED) 2.2 4QF Y85
Lolhad.l ?;;;;e Scope & Criteria for Licensing Examinations 3.1 4QFY83
1.A.3.2 Operator Licensing Program Changes (MED) 3.1, 3.2 4QF Y84
1.A.3.3 Requirements for Operator Fitness (TBD) 1.3 FY84
I.A.3.5 Establish Statements of Understanding with - Continuing
INPO & DOE (LI)
I.A.4.1 Initial Simulator Improvement (TBD) 2.1 4QF Y83
1.A.4.2 Long-Termm Training Simulator Upgrade (TBD) 2.1 FYes
1.8.1.1 ?;gg;ization & Managment Long-Term Improvements 6.1 3QFY83
\
1:8.7.2 %;;}gatin of Organization & Management Improvements 6.1, 6.2 4QFY83
|
1.C.6 Guidance on Procedures for Verifying Correct 4.1. 4QFY83 l
Performance of Operating Activities (TMI)
1.C.9 Long-Term Program Plan for Upgrading of Procedures 4.) 40FY84 ‘
(MED)
1.D.3  Safety System Status Monitoring (MED) 5.2.5 4QF Y85
1.D.4 Control Roon Design Standard (TBD) 5.1, 5.2 4QF Y84 |
1.0.5 Improved C~»~trol Roam Instrumentation Research (TBD)5.2 4QF 89 {
11.B.4 Training for Mitigating Core Damage (TMI) - 4QFY83

Table A-2. TMI Action Plan Status - Development



APPENDIX B
HUMAN FACTORS SOCIETY RECOMMENDATIONS AND THEIR
CORRELATION WITH STAFF PROGRAMS IN HUMAN FACTORS

INTRODUCTION

The findings of the TMI-2 Lessons Learned Task Force emphasized the importance
of h.man performance in nuclear power plant safety. Subsequently, the NRC
contracted «ith the Human Factors Society (HFS) to develop a long range
program plan which could serve as a basis for incorporating human factors
considerations into NRC regulation and research activities. Beginning in
December 1980, a Working Group of selected members of the Society reviewed
human factors activities 1in the NRC and throughout the nuclear industry. B
three-volume Final Report, "Critical Human Factors Issues in Nuclear Power
Plant Regulations and a Recomended Comprehensive Human Factors Long-Range
Plan,” NUREG/CR-2833, was published and issued by the NRC in August 1982.

This appendix summarizes and compares the 51 major recommendations from the
HFS report along with the staff's program of human factors regulatory and
research activities. NRC or industry activities (either completed or now
underway) address 40 of these 51 recommendations. Six of the recommendations
are under active consideration. Activities to implement these recommendations
have not yet been initiated. The staff finds another 2 recommendations as not
being human factors activities that are applicable to this plan, and disagrees
in part with 3 of the recommendations. The staff disagreements relate to the
Safety Parameters Display System (SPDS) and tc the proper consideration of
human error in Probabilistic Risk Assessment (PRA). The HFS recommends

that a systems analysis be conducted to determine the need for a SPDS.

The staff does not agree, and believes that the SPDS requirements as given

in SECY 82-111 are appropriate. In the first of the remaining two disagree-
ments, the HFS recommends reduction in the level of research being conducted
relative to human error assessment. The plan continues research support

in this area, primarily to develop an adequate data base so that human
reliability (and error) can be more effectively considered in PRA. Revised
approaches to human reliability in PRA are also being investigated. In the
second disagreement, the HFS recommends that research emphasis should be
shifted from error modeling and risk assessment to design amalysis. The

staff believes both human error risk assessment and design amalysis to be
important; both are included in the plan.

Using the Appendix

A catalog of the human factors recommendations are provided on the following
pages. These recommendations are cross-referenced with corresponding staff
activities. The explanation c¢f the headings used to present each HFS
recommendation are as follows:

Para. Page - The Society's Report, Volume 2, contains the detailed
recommendations. Paragraph and page references are
listed for each recommendation.

Topic - The title of the Recommendation as used in the Society's
Report.

o Bales



I
(number)
Status

Pending

In Place
Underway

Disagree

Following the title, these symbols are used:

High importance rank is recommended by the Society for
action by the NRC

Medium importance rank is recommended by the Society for
action by the NRC

Low importance rank is recaommended by the Society for
action by the NRC

Recommendation should be following immediately; or

The number of years within wrhich the effort should be
undertaken according to th: Society.

The status refers to the NRC current or planned action in
response to the Society's recommendation:

The Recommendation is under consideration at this time

The Recommendation has been followed and the needed
action has been completed.

The Recommendation is being accamplished by one or
more programs in NRR and/or RES.

Part or all of the staff do not concur with the

Recommendation. Resolution of the disagreement may
take some time.

B-2



Activity

Para. Page Topic Status Reference*
4.2 General Human Factors Problem Areas
4.2.1 292 Professional Human Factors Quali- In Place
fications in Nuclear Power (H;I)
4.2.2 293 NRC Organization (H;I) Modified Action
Underway
4.2.3 294 System Integration (H;6-10) Modified Action
Underway
4.2.4 296 Safety Related Equipment Underway $.2.2
Classification (H;1)
4.2.5 297 Analysis and Evaluation Underway
of Operational Data (H;1-2)
4,2.6 298 The Human's Role in Increasingly Underway Section
"utomated Systems 111.5.2
4.2.7 299 Risk Assessment and Human Disagree
Reliability - reduce current
high level of research
4.2.8 300 Evaluation Criteria (H;I) Underway 3.1
4.2.9 302 System Engineering of the Underway
Regulatory Requirements (H;I)
4.3 Human Engineering Problem Areas
4.3.1 304 Design Induced Error

*References are to Appendix C unless otherwise ncoted.

B-3



Para.

Page

305

Topic

Impl ement NUREG-0700 as a
Requirement; Prepare Maintain-
ability Equivalent (H;I)

Guidelines for Emergency
Shutdown Panel Design (M; 3-5)

Guidelines for Local Control
Stations (M; 3-5)

Color coding study (M; 6-10)

Advanced display technology
research (M; 1-3)

Inconsistent Control Room
and Plant Design

Annunciators and Alamms

Require adherence to Section
6.3 of NUREG-0700 (H;I)

Standard or specification for
‘traditional' annunciators
(H; 1-2)

Issue alam requirements for
'traditional' annunciators
(H; 1-2)

Expand system status verification
guidelines research (H; 1-3)

Status

Modified
Action

Underway
Underway

Underway

Underway

Underway

Pending

Modified
Underway

Underway

Underway

Underway

Activity

Reference

SECY 82-111

5.1.1




Para. Page

‘.3.‘

C.

4.3.5

4.4

4.4.1

4.4.2

4.4.3

310

310

311

311

a1l

314

314

315

Topic

Design for Maintainability

Research emphasis should be
shifted from error modeling/
risk assessment to design
analysis

Publish engineering design
criteria guidelines for main-
tenance (H; 1-2)

Sponsor studies for better pro-
tective clothing, tools and
instruments (M; 3-5)

Design Freeze - Relative merits
vs current ratchet process
(H; 1-2)

Problems in Procedures and Job
Performance Aids

Specifications for Procedures
Development - NRC to assume
responsibility for non plant-
specific specifications (H; 1-3)

Procedure Development Process -
Utilities to develop plant-

specific guidelines, NRC to review

for compliance (H; 3-5)

Job Performance Aids - Establish

the requirements for hard copy,

electronic and computer based JMAs

(H; 3-5)

Activity

Status Reference
Disagree - Section

both activities I[I.G
are important.
Both are under-

way Nnow.
Underway S.1.1
Pending Section
I11.5.1
Pending $.1.2
Underway 4.1
Underway 4.1
Underway 4.1



Para. Page
4.4.4 316

4.4.5

4.4.6

4. 4.7

4.5

4.5.1

b.

c.

d.

317

318

318

321

321

322

322

322

Topic

Formats for Procedures and JPAs
- Develop guidelines for accept-
able JPA formats (H; 1-3)

Procedure Implementation and
Revision - Determine effective
process for implementing and
revising 08N procedures (L; 6-10)

Performance Verification - Study
development of an automatic system
status monitoring device (M; 6-10)

Change of Shift Procedures -
Establish criteria for accom-
plishing effective change-of-
shift procedures (H; 1-2)

Personnel and Staffing Problems

Selection - Practices and Standards

Validation of current and new
selection procedures (H)

Research on Performance Unaer
Stress (H; 1-2)

Monitor & evaluate behavioral

reliability program (M)

Research new technology testing
procedures (L; 6-10)

status

Underway

Underway

Underway

Underway

Industry effort
underway. Not
a NRC function.

Underway

Pending

Underway

Activity

Reference

4.1

4.1

5.2.5

1.1

Sections
I111.5.1
Iv.5

1.2

1.2



Para. Page

4.5.2

b.

C.

d.

4.5.3

4.5.4

323

324

324

325

325

325

327

Topic

Operator Certification and
Licensing

Develop objective performance
standards (H; 1-2)

Research to develop specific
qualification requirements for
non-1icensed personnel (H; 1-2)

Develop methods to assess and
track in-plant training programs
(L; 6-10)

Experience requirements
for qualification of ROs,
SROs and SSs, and bases
for trading experience
and education (M; 1-2)

Staffing and Organizational
Characteristics - Develop

criteria for assessment of
staffing and organizational
variables effects (M; 3-5)

Shift Duration & Rotation
- Determine whether and
under what conditions
operator performmance
deteriorates. Identify
sensitive variables. Add
to LER system (H; 1-2)

status

Underway

Underway

Underway

Underway

Underway

Pending

Activity

Reference

1.2

1.2

2.2

‘.2

1.2

1.3



Activity
Togic Status Reference

Factors Affecting Job Industry effort 1.4
Satisfaction - Establish underway. Not

recent turnover rates, a NRC function.

and, 1f excessive, identify

causes and changes needed

to reduce them (H; I)

Problem areas in training

Instructional System Development

Establish NRC coordinator
for training-related R&D NRR/DHFS/LQ8B
efforts (H; 1) Section Leader

Publish a Regulatory Guide Underway 2.2
for Instructional System

Development (ISD) procedures

(H; 1-2)

Research in retention of Underway Section
critical skills and knowledges 111.2.1
(H; 3-5)

Licensed Personnel Training - In Place
Adopt the recommendations

of NUREG/CR-1750, Section

2.10 (H; I)

Non-Licensed Personnel Training Underway
- Adopt the recommendation of

NUREG/CR-1750, Section 2.10 for

non-1icensed perscnnel (H; I)




Togic

Training Equipment - Publish a
Regulatory Guide for certifi-

cation of training simulators

and other training devices

(H; 1-2)

ncident Response Plan and NRC
Facilities

Incident Response Plan - Conduct
a systems analysis to identify
behavioral and human factors
issues affecting planning for
response to emergencies (M; 1-2)

NRC Headquarters Operations
Center and Regional Facilities -
Systems analysis to derive human
performance requirements for
incident response need and
facilities (H; 1-2)

Utility Emergency Response

Facilities - Conduct systems
analysis to determine human
factors needs for ERFs (H; 1-2)

/

Safety Parameter Display System

Conduct systems analysis to
determine the need for a
SPDS (H; I)

Pending

Underway
(partial)

Underway
by OIE

Disagres
SPDS Required
by SECY 82-111

Activity

Reference

SECY 82-111




1.0
2.0
3.0
4.0
5.0
6.0

APPENDIX C
PROGRAM ELEMENT SCHEDULES

Staffing Qualifications
Training

Licensing Examinations
Procedures and Testing

Man-Machine Interface

Management and Organization

C-1

c-2
c-3
c-4
C-5
C-6
C-3
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PROGRAM PLAN

30 LICENSING EXAMINATIONS

responsible office

The Examination Content

Apply Job task smalyses to content and skills analysis of
examination ftems

Develop on the Job performance Indices

Develop, update and maintain computerized guestion and
examination score banks

Leaduct content analysis and validation of examinat fon Questions

Industry fnput on training programs (content, objectives,
internal examinations)

Examination ftem analysis

Validation of modified examination

The Examining Process
Assess problems and (ssues of current examinat fons
Review examination practices in related organizations

Identify optimal format and procedures for each examination
component

Develop standardized guidelines and sxamine training

Modify examination and examination process

Long-Term Examination Develogment and Validation

Industry Activities
Conduct jJob tashk snalyses

Londuct plant-specific Job task analyses

KRR

NRR/RES

HHR

NHR

NKR

NRR

NRR

INPO

INDUS TRY
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PROGRAM PLAN

8.0 MANAGEMENT AND ORGANIZATION st Sabes

6.1 Development of Management and Organization Guidelines

Review current industry practices in management and organization

planning. NRR
Ident1fy management and organization elements which relate
to safety. NRR
Identify management and organization elements appropriate
to regulation. NKR
Assess safety review systems and evaluate 156G, NAR
Establish technical basis for organization end management
functions and roles. RES
Pilot-test draft guidelines and conduct Industry reviews. NRR

Establish safety performance standards by assessing relationships
between management and organization elements and safety-related

performance indicators. RES
Develop and test performance standards. RES
Develop and publish final guidelines. NRR
Revise standard format and content document. NHK

6.2 Development of NRC Assessment Procedures

Evaluate existing NRC review practices. NHR

Develop revised assessment procedures. NKR

Revise SRP Chapters 13.1 and 13.4 NRR

Train technical reviewers and regional personnel. NRR *
6.3 Industry Activities

Evaluation program for plant and corporate management . INPO

Develop prospective plant manager training program INPO
L




APPENDIX D

GLOSSARY
ANS American Nuclear Society
ANSI American National Standards Institute
AOP Abnormal Operating Procedure
BWR Boiling Water Reactor
CFR Code of Federal Regulations
CRGR Committee for the Review of Generic Requirements
CRT Cathode Ray Tube
DFO Division of Facility Operations
DHFS Division of Human Factors Safety
DOE Department of Energy
EDO Executive Director for Operations
EEI Edison Electric Institute
EQP Emergency Operating Procedure
EPRI Electric Power Research Institute
ERF Emergency Response Facility
EXAM Examination
FAA Federal Aviation Agency
FY Fiscal Year
HFB Human Factors Branch
HFEB Human Facters Engineering Branch )
HFRG Human Factors Review Croup
HFS Human Factors Society
INPO Institute for Nuclear Power Operation
ISD Instructional System Development
ISEG Independent Safety Evaluation Group

D=1



—

LER

LMFBR

LQ8

LWR
MAN/MACH
MGMT & ORG
MMI

MP

oL

oP

OR

PAT

PRA

PROC & TEST
PTRB

PWR

Job Performance Aid

Licensee Event Report

Liquid Metal Fast Breeder Reactor
Licensee Qualifications Branch

l.ight Water Reactor

Man-Machine

Management and Organization
Man-Machine Interface

Maintenance Procedure

National Aeronautics and Space Agency
Office of Nuclear Material Safety and Safeguards
Nuclear Power Plant

Nuclear Regulatory Commission

Office of Nuclear Regulatory Research
Office of Nuclear Reactor Regulation

Nuclear Steam Supply System

Office of Inspection and Enforcement

Operations and Maintenance
Operating License

Operating Procedure

Operating Reactor

Performance Appraisal Team
Probabilistic Risk Assessment
Procedures and Testing

Procedures and Test Review Branch

Pressurized Water Reactor




