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Foreword

(This Foreword is not a part of American National Standard for Nuclear Power Plant Simulators for Use in
Operator Training, ANSI/AN S-3.5-1998, but is included for information purposes only.)

Nuclear power plant simulators are important tools in tralm.ng nuclear power plant operators.
The acceptance of the value and use of simulators in operator training and examination
programs has resulted in the need for a standard describing their configuration and
performance. The objective of this standard is to specify the simulator configuration and
performance criteria necessary to support effective training and examination programs.

The value of simulators in the training and examination of nuclear power plant operators has
been recognized by the U. S. Nuclear Regulatory Commission in its regulations and regulatory
guidance and by the nuclear industry through the Institute of Nuclear Power Operations and
the National Academy for Nuclear Training. It is the responsibility of the individual
organization which utilizes a simulator to establish a training program and to prepare
personnel to operate and maintain their nuclear facility properly. The details of accomplishing
this are determined by each organization.

This standard has been revised to incorporate knowledge derived from extensive application
of the 1985 and 1993 revisions of the standard.

When a simulator is used for operator training or examination, it is expected to meet the
requirements set forth in this standard.

Working Group ANS-3.5 of the Standards Committee of the American Nuclear Society had the
following membership:

M. J. Wright, Chairman, Entergy Operations

R. A. Johnson, Vice Chairman and Former Chairman, Exitech Corporation
A. Abramovitch, CAE Electronics, Ltd.

J. Cataudella, Northeast Utilities

F. Collins, U.S. Nuclear Regulatory Commission

J. Davis, Nuclear Energy Institute

B. Delamorton, Virginia Power

T. Dennis, Individual

L. Dunlap, Carolina Power and Light Company

R. A. Felker, Exitech Corporation

J. B. Florence, Nebraska Public Power District

W. B. Geise, Exitech Corporation

T. E. James, Southern California Edison Company
H. Paris, GSE Systems

J. Stavely, Public Service Electric and Gas Company
K. P. Welchel, Duke Power Company

In memoriam, the Committee would like to recognize the special contribution of Mr. Benjamin
Delamorton, Virginia Power, who passed away on September 8, 1996. This standard is
dedicated to Ben and his lifelong contribution to the nuclear power and simulation industries.
He will be missed.
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Subcommittee ANS-3, Reactor Operations, had the following membership at the time of its
approval of this standard:

L. E. Davis, Chairman, Commonwealth Edison Company
D. Roth, Former Chairman, General Pkysics Corporation
P. F. Walzer, Secretary, Public Service Electric and Gas Company
C. K. Brown, Southern Nuclear Operating Company

F. A Dougherty, Tenera, L.P.

C. EMdridge, Pacific Gas and Electric Company

S. Floyd, Nuclear Energy Institute

J. F. Mallay, Liberty Consulting Group

C. H. Moseley, Jr., Performance Development Corporation
C. D. Pond, Tennessee Valley Authority

S. M. Quennoz, Portland General Electric Company

S. Richards, U.S. Nuclear Regulatory Commission

W. J. Rudolph I, Quality Applications Inc.

G. Scholand, Individual

R. N. Smith, Argonne National Laboratory

W. T. Ullrich, Philadelphia Electric Company

M. J. Wright, Entergy Operations

The Nuclear Power Plant Standards Committee (NUPPSCO) had the following membership
at the time of its approval of this standard:

d. C. Saldarini, Chairman

M. D. Weber, Secretary

RH. Bryan, Jr. .. oot ittt i e Tennessee Valley Authority
T.W.Bumett .........ciiiiiiiiiiiiniiiiiiiiieneneeioneann Westinghouse Electric Corporation
HoChandler.......oo.uuuueeraaieeineneiotoeeatanasesonarannaannns U.S. Department of Energy
J.D.Cohen ......o ittt e Westinghouse Savannah River Company
W H. DArdenne . ... .ovtiiiiiiiit it tie e iiiiatatets et iinetetresonnanns D’AEnterprises
TR T 0 7 - ComEd
P D 1 - The Oxford Group
P H HEPNET ....veineiiiitiinietiaareaneennans ABB/Combustion Engineering Nuclear Power
£ R VA = (1 GE Nuclear Energy
N.P.Eadambi.......ooiiiiiiiiiiiiniieiiineneiineenanens U.S. Nuclear Regulatory Commission
B R R 7 S ComEd
JoF. Mallay ...coooiiiiii i i e e e i i Liberty Consuliting Group
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Nuclear Power Plant Simulators for Use
in Operator Training and Examination

1. Scope and Background

1.1 Scope. This standard establishes the func-
tional requirements for full-scope nuclear power
plant control room simulators used for operator
training and examination. Criteria are estab-
lished for the degree of simulation, performance,
and functional capability of the simulated control
room instrumentation and controls. This stand-
ard does not address simulators for test, mobile,
and research reactors, nor for reactors not subject
to U.S. Nuclear Regulatory Commission licensing.

This standard does not establish criteria for
application of simulators in training programs.
Training criteria are established in American
National Standard for Selection, Qualification,
and Training of Personnel for Nuclear Power
Plants, ANSI/ANS-3.1-1993 [1].2

1.2 Background. Operating and training prac-
tices differ among the various organizations that
operate nuclear power reactors; the common
goals, however, are to ensure safety, equipment
availability, and efficient operations. It is in-
tended that this standard provide flexibility in
the design and use of nuclear power plant
simulators in meeting these common goals. Itis
intended that in meeting the criteria of this
standard, the simulator will possess a sufficient
degree of completeness and accuracy to meet the
training needs of industry and the requirements
of the NRC, as described in ANS-3.1 [1] and Title
10, “Energy,” Code of Federal Regulations, Part
58, “Operators’ Licenses” [2]. These requirements
provide guidance in determining the content and
setting for training and examination purposes.
This standard allows the use of a training needs
assessment in several areas where the standard
may require features in excess of the require-
ments of ANS-3.1 [1] and 10CFR55 [2].

This standard is organized so that simulator
functional and physical requirements are de-
scribed in Section 3, while the corresponding
testing and validation requirements are described
in Section 4. The subnumbering of Sections 3
and 4 is consistent so that corresponding section

! Numbers in brackets refer to corresponding numbers in
Section 6, References.

paragraphs address the same subject matter from
a requirements and testing standpoint.?

2. Definitions

backtrack. The ability to reset the simulator to
some prior time in its operation.

best estimate. Predicted reference unit per-
formance data derived from engineering evalu-
ation or operational assessment by subject matter
experts for specific conditions.

computed values. Parameters representing the
state of reference unit systems or components
that are calculated by the simulator mathe-
matical models.

design data base. The design documents, per-
formance data, records, assumptions, simplifica-
tions, derivations, and other definable data on
which the design of the simulator hardware and
software is based.

fast time. The ability to increase the rate of
simulation for some or all computed values with
respect to real time.

freeze. The controlled cessation of the simula-
tion facility.

initial condifion. A set of data that represents
the status of the reference unit from which real-
time simulation can begin.

malfunctions. Any simulator feature or capa-
bility which provides for instructor-controlled
degradation of performance or failure of simu-
lated plant systems or equipment. Other sim-
ulator features, which affect or alter the normal
operation of simulated instrumentation or com-
ponents within the model, should be considered
to be malfunctions.

negative training. Training on a simulator
whose configuration or performance leads the

2 Guidance is provided in Appendix D to adapt this standard to
part-task and limited-scope simulators to ensure fidelity
appropriate to the intended use for operator training and
examination.



