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Foreword

(This Foreword is not a part of IEEE Std 1023-1988, IEEE Guide for the Application of Human Factors Engineering to Systems,
Equipment, and Facilities of Nuclear Power Generating Stations.)

The need for the application of human factors engineering (HFE) in the design, operation, testing, and maintenance of
nuclear power generating stations has been demonstrated by plant operating histories and regulatory and industry
reviews. Prior to the incident at Three Mile Island-Unit 2 (TMI-2), little guidance for the application of HFE in nuclear
power plants existed, even though well established HFE principles were available and routinely applied to aerospace,
defense, and other industries. Studies of operational nuclear power plants prior to 1980 found that many did not reflect
the application of HFE in the design. The evaluation of the TMI-2 incident revealed that proper application of HFE in
nuclear power plant design could contribute to reducing human errors and could improve accident prevention and
mitigation. Based on this potential for improving nuclear plant safety, the Nuclear Regulatory Commission (NRC)
began instituting guidance for the incorporation of HFE principles in the design of nuclear power plants. In 1981 the
NRC published NUREG-0700, Guidelines for Control Room Design Reviews,1 which provided HFE criteria for
evaluating existing nuclear plant control rooms and those under construction. During this same time industry groups
such as the Electric Power Research Institute (EPRI), the Institute of Nuclear Power Operations (INPO), and others
also provided research, studies, and methodologies to support the application of HFE to further the safe operation of
nuclear power plants.

The intent of this guide is to provide guidance to management and engineers to develop an integrated program for the
application of HFE in the design, operation, and maintenance of nuclear power generating stations. In both the design
and construction of new nuclear power plants and operation and maintenance of existing nuclear power plants, the
design or modification of man-machine systems is being undertaken. Typically, many diverse activities are being
conducted independently, for example, design, construction, and development of operating, maintenance, and testing
procedures.

The above mentioned activities should be integrated to obtain an acceptable level of man-machine performance. An
ongoing program is needed to ensure that HFE is an equal design consideration with the traditional engineering
disciplines in those activities that have a significant human interface. A significant human interface is defined as an
interface between personnel and equipment, facilities, software, or documentation, where the resulting human
performance is a determinant in the achievement of system performance. The definition for significant human
interface does not include those interfaces covered by Occupational Safety and Health Administration regulations and
standards pertaining to the general safety and health of employees.

This guide is intended to provide overall guidance for establishing a program for the application of HFE to systems,
equipment, and facilities of nuclear power generating stations. It is applicable to new facilities or modifications to
existing facilities. Guidance is provided on the program organization and applicability, the plant design aspects to
consider, the HFE methodologies that may be used, and a typical program plan for the application of HFE.

It is intended that this guide will be a top-level guide under which additional IEEE Standards may be written to provide
guidance for carrying out various specific aspects of the HFE program plan. It is expected that these IEEE Standards
may address such areas as methodologies for evaluating man-machine performance, methodologies for considering
human reliability, man-machine interface design criteria, and others.

This standard was prepared by a Working Group of Subcommittee 7, Human Factors and Control Facilities, Nuclear
Power Engineering Committee of the IEEE Power Engineering Society.

1This publication is available from Superintendant of Documents, US Government Printing Office, Washington, DC 20402.

Authorized licensed use limited to: Tsinghua University. Downloaded on March 05,2026 at 05:18:57 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1023-1988

http://www.avadocuments.com/doc/ieee-1023-1988
http://www.avadocuments.com/doc/ieee-1023-1988


iv

At the time this guide was approved, the membership of the working group had the following membership:

J. B. Zgliczynski, Chair    

W. G. Alcusky
W. W. Banks
G. G. Boyle
M. C. Brickey
J. J. Cox
H. C. Fish, Jr
E. W. Hagen

D. L. Harmon
D. B. Jones
L. Lawrence
C. A. Little
E. A. O'Hare
H. E. Price
L. C. Pugh

G. L. Sensmeier
R. L. Starkey
A. Stave
J. L. Voyles
T. Wong

At the time Subcommittee 7, Human Factors and Control Facilities, approved this guide for submission to the balloting
committee, it had the following membership:

L. F. Hanes, Chair    

W. G. Alcusky 
W. W. Banks 
P. Berghausen
G. G. Boyle
M. C. Brickey 
J. J. Cox
M. R. Crews
E. M. Dougherty
H. C. Fish, Jr
J. R. Fragola
R. E. Hall

E. W. Hagen
D. L. Harmon
D. B. Jones
L. Lawrence
C. A. Little
J. Martin
N. Moray
J. O'Brien
E. A. O'Hare 
R. Pack
H. E. Price

L. C. Pugh
T. Ryan
D. L. Schurman
G. L. Sensmeier
A. J. Spurgin
R. L. Starkey
A. Stave
J. L. Voyles
T.Wong
J. Wreathall
J. B. Zgliczynski

The following persons were on the balloting committee that approved this document for submission to the IEEE
Standards Board:

R. E. Allen
J. T. Bauer
F. D. Baxter
G. G. Boyle
D. F. Brosnan
S. P. Carfagno
R. C. Carruth
E. F. Dowling
R. E. Dulski
J. M. Gallagher
W. C. Gangloff
L. W. Gaussa, Sr
L. C. Gonzalez
L. P. Gradin

B. Grim
R. E. Hall
L. F. Hanes
G. K. Henry
S. Kasturi
J. T. Keiper
T. S. Killen
A. Laird
D. C. Lamken
B. Nemroff
M. Pai
J. R. Penland
W. K. Peterson
C. A. Petrizzo 

N. S. Porter
W. S. Raughley 
B. M. Rice
A. R. Roby
W. G. Schwartz 
A. J. Spurgin 
L. Stanley
D. F. Sullivan
P. Szabados
L. D. Test
J. E. Thomas
T. R. Vardaro
F. J. Volpe

Authorized licensed use limited to: Tsinghua University. Downloaded on March 05,2026 at 05:18:57 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1023-1988

http://www.avadocuments.com/doc/ieee-1023-1988
http://www.avadocuments.com/doc/ieee-1023-1988


v

When the IEEE Standards Board approved this standard on August 15, 1988, it had the following membership:

Donald C. Fleckenstein, Chair    
Marco Migliaro, Vice Chair    
Andrew G. Salem, Secretary    

Arthur A. Blaisdell
Fletcher J. Buckley
James M. Daly
Stephen R. Dillon
Eugene P. Fogarty
Jay Forster*
Thomas L. Hannah
Kenneth D. Hendrix
Theodore W. Hissey, Jr.

John W. Horch
Jack M. Kinn
Frank D. Kirschner
Frank C. Kitzantides
Joseph L. Koepfinger*
Irving Kolodny
Edward Lohse
John E. May, Jr.
Lawrence V. McCall

L. Bruce McClung
Don T. Michael*
Richard E. Mosher
L. John Rankine
Gary S. Robinson
Frank L. Pose
Helen M. Wood
Karl H. Zaininger
Donald W. Zipse

*Member Emeritus

Authorized licensed use limited to: Tsinghua University. Downloaded on March 05,2026 at 05:18:57 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1023-1988

http://www.avadocuments.com/doc/ieee-1023-1988
http://www.avadocuments.com/doc/ieee-1023-1988


vi

CLAUSE PAGE

1. Scope...................................................................................................................................................................1

2. Definitions...........................................................................................................................................................1

3. Planning for Human Factors Engineering...........................................................................................................1

4. Fundamental Considerations of Human Factors Engineering ............................................................................2

4.1 Task Considerations ................................................................................................................................... 2
4.2 Environment Considerations...................................................................................................................... 3
4.3 Equipment Considerations ......................................................................................................................... 4
4.4 Personnel Considerations ........................................................................................................................... 5
4.5 Nuclear Operations Considerations ........................................................................................................... 7
4.6 Documentation Considerations .................................................................................................................. 7

5. Methodology .......................................................................................................................................................8

5.1 Non-Observational Methods ...................................................................................................................... 8
5.2 Observational Methods .............................................................................................................................. 9
5.3 Expert Opinion Techniques ....................................................................................................................... 9

6. Implementation in the Design, Operations, Testing, and Maintenance Process.................................................9

6.1 Program Plan.............................................................................................................................................. 9
6.2 Documenting HFE in the Design, Operations, Testing, and Maintenance Process................................. 14
6.3 Operational Experience Review............................................................................................................... 14

Authorized licensed use limited to: Tsinghua University. Downloaded on March 05,2026 at 05:18:57 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1023-1988

http://www.avadocuments.com/doc/ieee-1023-1988
http://www.avadocuments.com/doc/ieee-1023-1988

