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Abstract: Class 1E portions of alternating current and direct current power systems and
instrumentation and control power systems in single-unit and multiunit nuclear power generating
stations are covered. Not included are the preferred power supply; unit generator(s) and their
buses; generator breaker; step-up, auxiliary, and start-up transformers; connections to the station
switchyard; switchyard; transmission lines; and the transmission network. The intent is to provide
criteria for the determination of Class 1E power system design features, criteria for sharing Class
1E power systems in multiunit stations, the requirements for their testing and surveillance, and the
requirements for documentation of the Class 1E power system.
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IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating Committees of the
IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards through a consensus
development process, approved by the American National Standards Institute, which brings together volunteers
representing varied viewpoints and interests to achieve the final product. Volunteers are not necessarily members of the
Institute and serve without compensation. While the IEEE administers the process and establishes rules to promote fairness
in the consensus development process, the IEEE does not independently evaluate, test, or verify the accuracy of any of the
information contained in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or other
damage, of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly resulting
from the publication, use of, or reliance upon this, or any other IEEE Standard document.

The IEEE does not warrant or represent the accuracy or content of the material contained herein, and expressly disclaims
any express or implied warranty, including any implied warranty of merchantability or fitness for a specific purpose, or that
the use of the material contained herein is free from patent infringement. IEEE Standards documents are supplied “AS IS.”

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 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.

In publishing and making this document available, the IEEE is not suggesting or rendering professional or other services
for, or on behalf of, any person or entity. Nor is the IEEE undertaking to perform any duty owed by any other person or
entity to another. Any person utilizing this, and any other IEEE Standards document, should rely upon the advice of a
competent professional in determining the exercise of reasonable care in any given circumstances.

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 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
societies and Standards Coordinating 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 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. Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE-SA Standards Board
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331

USA

Note: Attention is called to the possibility that implementation of this standard may require use of subject mat-
ter covered by patent rights. By publication of this standard, no position is taken with respect to the existence or
validity of any patent rights in connection therewith. The IEEE shall not be responsible for identifying patents
for which a license may be required by an IEEE standard or for conducting inquiries into the legal validity or
scope of those patents that are brought to its attention.

Authorization to photocopy portions of any individual standard for internal or personal use is granted by the Institute of
Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright Clearance Center. To
arrange for payment of licensing fee, please contact Copyright Clearance Center, Customer Service, 222 Rosewood Drive,
Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy portions of any individual standard for educational
classroom use can also be obtained through the Copyright Clearance Center.
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Introduction

(This introduction is not part of IEEE Std 308-2001, IEEE Standard Criteria for Class 1E Power Systems for Nuclear
Power Generating Stations.)

This standard presents criteria and requirements for the electrical power systems of nuclear power
generating stations specifically related to providing protection for the health and safety of the public. The
Institute of Electrical and Electronics Engineers (IEEE) has developed these criteria to provide guidance in
the determination of the design features and the surveillance requirements and testing related to the station
electric power systems. Each applicant for a construction permit or an operating license for a nuclear power
generating station in the United States is required to develop these items to comply with the Title 10, Code
of Federal Regulations, Part 50. Adherence to these criteria may not suffice for assuring the public health
and safety because it is the integrated performance of the structures, the fluid systems, the instrumentation,
and the electric systems of the station that limits the consequences of accidents. Failure to meet these
requirements may be an indication of system inadequacy. Each applicant has the responsibility to assure all
applicable parties that this integrated performance is adequate.

Background

IEEE Std 308-1970™ was prepared by Subcommittee 4, Auxiliary Power Systems of the Joint Committee
on Nuclear Power Standards (JCNPS) of the IEEE Nuclear Science Group and the IEEE Power Engineering
Society (PES). IEEE Std 308-1971 incorporated the experience of the first edition and added multiunit
considerations. IEEE Std 308-1974 was completed by Working Group 4.1 of Subcommittee 4 of JCNPS,
which had become the Nuclear Power Engineering Committee (NPEC) of the PES in 1973. IEEE
Std 308-1978™ clarified the interface between the functional requirements of the Class 1E power system
and the safety systems for elements of the safety system that are within the Class 1E power system. IEEE
Std 308-1980™ implemented the recommendations of the Ad Hoc IEEE 308/603 Committee regarding the
scope diagram for the IEEE Std 308 and IEEE Std 603™ interface. IEEE Std 308-1991 added criteria for
interfacing the Class 1E power system with IEEE Std 765™-1983, IEEE Standard for the Preferred Power
Supply for Nuclear Power Generating Stations, and IEEE Std 741™-1990, IEEE Standard Criteria for the
Protection of Class 1E Power Systems and Equipment in Nuclear Power Generating Stations. The standard
was also updated to reflect the latest requirements of IEEE Std 387™-1984, IEEE Standard Criteria for
Diesel-Generator Units Applied as Standby Power Supplies for Nuclear Power Generating Stations; IEEE
Std 946™-1985, IEEE Recommended Practice for the Design of Safety-Related DC Auxiliary Power
Systems for Nuclear Power Generating Stations; and the recommendations of the NPEC Ad Hoc Committee
on Shared Safety Systems. These recommendations resulted in a complete rewrite of the multiunit station
considerations clause.

Safety function concept

A safety system, by definition, shall encompass all of the elements required to achieve a protective or safety
function. Figure 2 and Figure 3 illustrate the systems and equipment needed to perform a typical safety
function, such as post-accident heat removal. As part of the safety system, the role of the Class 1E power
system is clearly that of an auxiliary supporting feature, providing electric power to other safety systems
(e.g., recirculation spray system, containment spray system, etc.). In this capacity, the portions of the Class
1E power system that contribute to performing a safety function must comply with the requirements of [EEE
Std 603-1991. However, the components, equipment, and systems within the Class 1E power system that
perform no direct safety function (e.g., overload devices, protective relaying, etc.) must meet the
requirements in IEEE Std 603-1991 that assure that those components, equipment, and systems do not
degrade the Class 1E power system below an acceptable level.
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Major role of Class 1E power system

The major role of the Class 1E power system is to provide electric power to the reactor trip system, engi-
neered safety features, and auxiliary supporting features; therefore, the Class 1E power system is an auxil-
iary supporting feature.

The Class 1E power system is unique in that it extends throughout the plant, having far more complex inter-
faces than other auxiliary supporting features. Other auxiliary supporting features are usually limited to one
area or a single process in the plant and are basically mechanical systems. Characteristic of the complex
interfaces of the Class 1E power system is the fact that it is an auxiliary supporting feature; other auxiliary
features are auxiliary supporting features for it, and the Class 1E power system may provide support for non-
safety system equipment and provide the means for the execution of the safety system protective actions.

The sense and command features include equipment that produces signals (e.g., current transformer, voltage
transformer, etc.), measures electric system parameters (e.g., voltage, current, watts, etc.), or functions to
limit degradation effects (e.g., protective relaying, thermal overloads, undervoltage relays, etc.). The sense
and command features of the Class 1E power system that directly perform a safety function shall comply
with the requirements of IEEE Std 603-1991. Sense and command features of the Class 1E power system
that do not have a direct safety function must be analyzed to show that their failure will have no
unacceptable effects on the Class 1E power system.

In their execute features role, some Class 1E power system equipment, switchgear, circuit breakers, power

cabling, and loads (primarily motors) are not only part of the Class 1E power system, but are also integral
parts of the engineered safety features.

Current revision

IEEE Std 308-2001 adds criteria for design and testing documentation of Class 1E power systems, including
verification and validation. The standard adds to the criteria for power quality to include potential effects of
harmonic distortion and degraded grid conditions. A general update to correct references and to address

comments received since the standard was last revised has also been performed.

Working Group SC 4.1 members involved in the preparation of this standard were the following:

J. E. Stoner, Jr., Chair

George Attarian D. T. Goodney G. D. Manasco
Paul Gill H. A. Robinson William J. Mindick
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Satish K. Aggarwal
James W. Anderson
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IEEE Standards Project Editor
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IEEE Standard Criteria for Class 1E

Power Systems for Nuclear Power
Generating Stations

1. Overview

1.1 Scope

This standard applies to the Class 1E portions of the following systems and equipment in single-unit and

multiunit nuclear power generating stations:

—  Alternating current power systems

—  Direct current power systems

— Instrumentation and control (I&C) power systems

These systems include the items listed in Table 1.

Table 1—Items included in systems covered by scope

General elements

Ilustrative examples

Power sources

Sources

Standby generator

Batteries

Components and distribution

Transformers

Buses

Equipment

Switchgear

Cable

Battery chargers

Inverters
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IEEE
Std 308-2001 IEEE STANDARD CRITERIA FOR CLASS 1E POWER SYSTEMS

Table 1—Items included in systems covered by scope (continued)

General elements Hlustrative examples

Execute features

Actuation devices Circuit breakers

Controllers

Control relays

Control switches

Pilot valves

Actuated equipment Motors

Solenoids

Heaters

Sense and command features

Instrumentation, controls, and electrical Surveillance indicators
protection (associated with power supplies )
and distribution equipment) Switches

Current transformers

Voltage transformers

Transducers

Protective relays

Frequency relays

Microprocessors

This standard does not apply to the preferred power supply; the unit generators and their buses; generator
breaker; step-up, auxiliary, and start-up transformers; connections to the station switchyard; switchyard;
transmission lines; and the transmission network (see Figure 1).

1.2 Purpose
The purpose of this standard is to provide the following:

—  The principal design criteria and the design features of the Class 1E power systems that enable the
systems to meet their functional requirements under the conditions produced by the applicable
design basis events.

—  The requirements for tests and surveillance of the Class 1E power systems.

—  The criteria for sharing Class 1E power systems in multiunit stations.

—  The requirements for documentation of the Class 1E power systems.
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