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IEEE Standards documents are developed within the Technical Committees of the IEEE Societies and the Standards
Coordinating Committees of the IEEE Standards Board. Members of the committees serve voluntarily and without
compensation. They are not necessarily members of the Institute. The standards developed within IEEE represent a
consensus of the broad expertise on the subject within the Institute as well as those activities outside of IEEE that have
expressed an interest in participating in the development of the standard.

Use of an IEEE Standard is wholly voluntary. The existence of an IEEE Standard does not imply that there are no other
ways to produce, test, measure, purchase, market, or provide other goods and services related to the scope of the IEEE
Standard. Furthermore, the viewpoint expressed at the time a standard is approved and issued is subject to change
brought about through developments in the state of the art and comments received from users of the standard. Every
IEEE Standard is subjected to review at least every five years for revision or reaffirmation. When When a document is
more than five years old and has not been reaffirmed, it is reasonable to conclude that its contents, although still of
some value, do not wholly reflect the present state of the art. Users are cautioned to check to determine that they have
the latest edition of any IEEE Standard.

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership affiliation
with IEEE. Suggestions for changes in documents should be in the form of a proposed change of text, together with
appropriate supporting comments.

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as they relate to
specific applications. When the need for interpretations is brought to the attention of IEEE, the Institute will initiate
action to prepare appropriate responses. Since IEEE Standards represent a consensus of all concerned interests, it is
important to ensure that any interpretation has also received the concurrence of a balance of interests. For this reason
IEEE and the members of its technical committees are not able to provide an instant response to interpretation requests
except in those cases where the matter has previously received formal consideration.

Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE Standards Board
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331
USA

IEEE Standards documents are adopted by the Institute of Electrical and Electronics Engineers without regard to
whether their adoption may involve patents on articles, materials, or processes. Such adoption does npt assume
any liability to any patent owner, nor does it assume any obligation whatever to parties adopting the gtandards
documents.
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Foreword

(This Foreword is not a part of IEEE Std 603-1991, IEEE Standard Criteria for Safety Systems for Nuclear Power Generating
Stations.)

This standard establishes minimum functional design criteria for the power, instrumentation, and control portions of
nuclear power generating station safety systems. These criteria are established to provide a means for promoting safe
practices for design and evaluation of safety system performance and reliability. However, adhering to these criteria
will not necessarily fully establish the adequacy of any safety system’s functional performance and reliability;
nonetheless, omission of any of these criteria will, in most instances, be an indication of safety system inadequacy.

Application

The criteria established by this standard apply to those systems defined as safety systems and do not necessarily apply
to all of the systems, structures, and equipment required for complete plant safety. Although the scope is limited to
safety systems, many of the principles may have applicability to equipment provided for safe shutdown, accident
monitoring display instrumentation, preventive interlock features, or any other systems, structures, or equipment
related to safety, or all of the above.

To determine those systems subject to these criteria, an analysis of the overall plant response to postulated design basis
events shall be performed. Good engineering judgment should be exercised in this analysis to assure that adequate
margins exist in the design to protect the health and safety of the public without imposing unduly restrictive criteria on
the design.

Interdisciplinary Approach

The safety system criteria herein are established using a systems approach to the design of the power, instrumentation,
and control portion of the safety system, as opposed to a specific engineering discipline approach (that is, electrical,
mechanical, or civil). It shall be recognized that the safety functions cannot be accomplished without mechanical, as
well as electrical equipment and circuitry. Therefore, the design by other than electrical engineering disciplines,
primarily mechanical and nuclear engineering, should consider these criteria. In order for the safety system to meet the
requirements of this standard and the supportive standards, the aggregate design of the safety system (without regard
to discipline) may be constrained. Such constraints are themselves implicit interface requirements imposed upon the
individual constituent parts to enable the entire safety system to meet these requirements. The areas where this
standard interfaces with other standards are shown in Fig 1.

While this standard takes a systems approach to the design of the power, instrumentation, and control portion of the
safety system, it does not attempt to establish new or different criteria for mechanical equipment or components. Such
an attempt by a user is a misapplication of this standard. Nor does this standard attempt to establish the system level
requirements that may be required by mechanical or civil equipment; for example, in-service inspection of piping is
intentionally excluded. This standard is to provide criteria for the safety system without conflicting with existing
standards. This standard is not intended to duplicate or conflict with component design requirements such as the
ASME Boiler and Pressure Vessel Code. Rather, this standard is to complement and interface with such documents.
This standard and others (for example, ANSI/ANS 51.1-1983 and ANSI/ANS 52.2-1983) establish systems criteria
while other codes and standards establish detailed design requirements necessary to ensure the functional adequacy of
the individual constituent parts of the safety system.

Evolution

This standard was evolved from IEEE Std 603-1980, Standard Criteria for Safety Systems for Nuclear Power
Generating Stations. It represents the fifth Subcommittee 6 (SC-6) publication of a systems criteria document. The
series began with IEEE Std 279-1968, a trial-use protection system standard, followed by IEEE Std 279-1971, a full
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protection system standard; IEEE Std 603-1977, a trial-use standard for safety systems; and IEEE Std 603-1980, a full
safety system standard.

Relationship to Other Standards

This standard establishes functional and design criteria that are general in nature. It requires supportive standards
containing both general and detailed criteria to comprise a minimal set of requirements for the safety system.

Other IEEE standards prepared in support of the criteria of this standard are referenced throughout this standard. The
American National Standards, in particular ANSI/ANS 51.1-1983 and ANSI/ANS 52.1-1983, also contain functional
and design criteria for safety systems.

Purpose of Revision

During the development of IEEE Std 603-1980, six future tasks were identified. Those tasks have been completed. The
result is that changes to the Standard were found to be important regarding some definitions and criteria for shared
systems. In addition, position papers were prepared and presented at Power Engineering Society meetings on safe
shutdown (IEEE-PES-WM 1983) and automatic termination of protective action (IEEE-PES-SM 1985). A position
paper on diversity has been prepared and is planned for presentation in the near future.

The American National Standards Institute endorsed IEEE Std 603-1980 in 1987. Their endorsement took the form of
a published correction sheet designated ANSI/IEEE Std 603-1980. It included mostly editorial changes, some changes
in references and a few text clarifications. The corrections by ANSI have been addressed in this revision.

The U.S. Nuclear Regulatory Commission endorsed IEEE Std 603-1980 with Regulatory Guide 1.153 in December
1985. R.G. 1.153 stated five modifications/supplements to IEEE Std 603-1980. Three of the USNRC items resulted in
changes included in this revision. They deal with clarification of Fig 6 of this standard, clarification of the criteria for
interaction between sense and command features and other systems, and a change in the language used in the
definition of safety system. The definition of the term “safety system” now agrees with that used in Section 50.49 of

10 CFR 50. The two other USNRC items deal with how the NRC will use standards referenced in IEEE Std 603 and
did not result in changes in the document.

The Instrument Society of America asked that the determination of setpoints be consistent with how they specify them
in standard ISA S67.04. The standard has been revised to refer to the ISA document for direction.

Other changes included cover consideration of human factors, clarification of the design basis event requirements for
critical points in time or the plant conditions, and update of the references.

Future Work

Definitions have been changing in the industry. It will be a future work task for the work group to review the
definitions, together with ASME, ANS and the ISA, to standardize terms and maximize clarity.

This document was prepared by the Safety-Related Systems Working Group SC 6.3 of the IEEE Nuclear Power
Engineering Committee. The members of the working group were:

Britton P. Grim , Chair

W. W. Bowers R. Kendall D. Sokolsky
R. L. Copyak R. L. Olson D. J. Zaprazny
P. M. Holzman G. Peterson
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IEEE Standard Criteria for Safety
Systems for Nuclear Power Generating
Stations

1. Scope

The criteria contained in this standard establish minimum functional and design requirements for the power,
instrumentation, and control portions of safety systems for nuclear power generating stations. To satisfy the criteria in
this standard, interface requirements may be imposed on the other portions of the safety system as shown in Fig 1.
Safety system functional and design criteria are also contained in other standards.

1.1 lllustration

Figure 2 illustrates the scope of this standard in the form eBar&trix. The labeling across the top of the matrix
illustrates that the safety systems can be subdivided into the three general elements of sense and command features,
execute features, and power sources. These general elements represent a grouping of devices that provides similar
performance characteristics for many discrete safety functions. The labeling on the left side of the matrix illustrates
that the safety systems can also be subdivided into the three operational elements of reactor trip system and
engineering safety features, auxiliary supporting features, and other auxiliary features. When viewing an entire row of
the matrix, it can be seen that an operational element may form a system.

lllustrating the scope of this standard in matrix form shows that each operational element contains one or more general
elements. This matrix should not be interpreted to mean that every operational element shall contain all of the general
elements or that a particular general element is limited to application in only one operational element.

1See Section 3 and Appendix B for applicable standards.
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IEEE Std 603-1991

IEEE STANDARD CRITERIA FOR SAFETY SYSTEMS

*The criteria herein are directed to the power, instru-
mentation, and control portions of the safety system.
To satisfy these criteria, interface requirements may be
imposed on the other portions of the safety system.

Figure 1—Nonelectrical Interface Scope Diagram
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FOR NUCLEAR POWER GENERATING STATIONS IEEE Std 603-1991

GENERAL ELEMENTS
OF A SAFETY SYSTEM
SENSE AND EXECUTE POWER
COMMAND FEATURES SOURCES
FEATURES
REACTOR TRIP v
2 SYSTEM AND // N/A
Z|Z  ENGINEERED 2
= SAFETY
Lo  FEATURES 4
ﬁ Y AUXILIARY
Z & SUPPORTING
Z W FEATURES
= <T
e [%2]
@ < OTHER
79 AUXILIARY
%lo FEATURES

NOTES:

1 — The protection system of IEEE Std 279-1971 (withdrawn) and of this standard is the sense and command features for the
reactor trip system and the engineered safety features.

2 — Power sources, by definition, are considered auxiliary supporting features or other auxiliary features and, therefore, are
shown as part of the reactor trip system and engineered safety features.

3 — When viewing an entire single row of the matrix, it can be seen that an operational element may form a system; for example,
a service water system. However, when viewing an entire column, general elements represent a grouping of devices that
provide similar performance characteristics (for example, sensors) for many discrete safety functions.

4 — Each operational element contains one or more general elements. Every operational element does not necessarily contain all
of the general elements.

5 — A devices that serves as a general element is not necessarily limited to application in only one operational element.
Figure 2—3 x 3 Matrix Representation of Safety System

Figure 3 illustrates typical equipment examples for each portion of the matrix diagram. As shown, some components
can be fitted into more than one category depending on the component’s use.

Figure 4 illustrates where criteria for each portion of the matrix can be found in this standard.

1.2 Application

The safety system criteria established herein are to be applied to those systems required to protect the public health and
safety by functioning to prevent or mitigate the consequences of design basis events. However, this standard does not
apply to all of the systems, structures, and equipment required for complete plant safety, for example, fire protection
systems.

Guidance on the application of these criteria for safety systems using digital programmable computers is provided in
IEEE/ANS 7.4.3.2-1982 [18]

2The numbers in brackets correspond to those of the references listed in Section 3.
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IEEE STANDARD CRITERIA FOR SAFETY SYSTEMS

GENERAL ELEMENTS OF A

SENSE AND COMMAND
FEATURES

SAFETY SYSTEM

EXECUTE
FEATURES

POWER SOURCES

OPERATIONAL ELEMENTS
OF A SAFETY SYSTEM

REACTOR
TRIP SYSTEM
AND
ENGINEERED
SAFETY
FEATURES

AUXILIARY
SUPPORTING
FEATURES

OTHER’
AUXILIARY
FEATURES

& PROCESS SENSORS

® SIGNAL CONDITIONING
® DECISION LOGIC

® MANUAL SWITCHES

® PROCESS CONTROLS

® INDICATORS FOR OPERATOR
ACTION

® LIMIT SWITCHES
¢ CONTROL CIRCUITRY

® RTS TRIP BREAKERS

® ESF BREAKERS

® £ESF MOTORS, STARTERS
* E5F PUMPS

® ESF MOTOR OPERATED
VALVES, SOLENOID VALVES

7

® ROOM TEMPERATURE
SENSORS

® COMPONENT TEMPERATURE
SENSORS

© PRESSURE SWITCHES AND
REGULATORS

® POTENTIAL TRANSFORMERS

® UNDERVOLTAGE RELAYS

* DIESEL START LOGIC

® DIESEL tOAD SEQUENCING
LOGIC

® LIMIT SWITCHES
® CONTROL CIRCUITRY

® HVAC FANS, FILTERS
® LUBE PUMPS

® COMPONENT COOLING PUMPS ..

® BREAKERS, STARTERS,
MOTORS

# DIESEL START SOLENOID

* CRANK MOTORS

© AIR COMPRESSORS AND
RECEIVERS

* BATTERIES

© DIESEL GENERATORS

® INVERTERS

* TRANSFORMERS

* BUSWORK

* DISTRIBUTION PANELS

© BUILT IN TEST EQUIPMENT
AND CIRCUITRY

® BYPASS AND RESET
CIRCUITRY

® ELECTRIC PROTECTIVE
RELAYING

® LIMIT SWITCHES

# DIESEL OVERTEMPERATURE
AND LUBE OIL INDICATORS

® MANUAL SWITCHES

® SAFETY SYSTEM ISOLATION
DEVICES

® BREAKERS TO NONESSENTIAL
LOADS

® BATTERY CHARGERS
* TRANSFORMERS

® BUSWORK

* DISTRIBUTION PANELS

NOTES:

1 — The items listed are only representative examples as to inclusion or location in the matrix.

2 — See Fig 2 for additional notes.

Figure 3—Examples of Equipment Fitted to Safety System Scope Diagram
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