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 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 partici-
pating 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, mar-
ket, 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 com-
ments 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.

Comments for revision of IEEE Standards are welcome from any interested party,
regardless of membership affiliation with IEEE. Suggestions for changes in docu-
ments 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 appro-
priate responses. Since IEEE Standards represent a consensus of all concerned inter-
ests, 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 com-
mittees 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 may involve the use of patented technology. Their
approval by the Institute of Electrical and Electronics Engineers does not mean that
using such technology for the purpose of conforming to such standards is authorized
by the patent owner. It is the obligation of the user of such technology to obtain all
necessary permissions.
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Introduction

 

(This introduction is not part of IEEE Std 334-1994, IEEE Standard for Qualifying Continuous Duty Class 1E Motors
for Nuclear Power Generating Stations.)

 

The basic requirements for qualifying Class 1E equipment for nuclear power generating stations are
described in IEEE Std 323-1983, IEEE Standard for Qualifying Class 1E Equipment for Nuclear Power
Generating Stations. It requires that the qualification of Class 1E electric equipment include the demonstra-
tion of the capability of the equipment, or the components thereof, to meet their performance specifications
under normal environments and under those conditions that cause, and are caused by, the design events for
the station. IEEE Std 334-1994 defines requirements that are adequate for qualifying Class 1E equipment
located in all areas of the nuclear power generating station, including harsh and mild environmental areas.
At this time, it appears that the seismic event is the only design basis event with potential for common cause
failure in otherwise mild environments; however, other environmental service conditions may also be
contributors.

This revised IEEE standard provides a strong continuity to IEEE Std 334-1974 while attempting to more
fully define the procedures by which Class 1E motors can be qualified. It has been restructured so that the
parentage of IEEE Std 323-1983 is more readily apparent. Furthermore, this standard has been clarified and
simplified based on experience in using IEEE Std 334-1974.

The intent of this document is to provide guidance for the development of tests or analytical data that are
adequate to demonstrate the capability of continuous duty Class 1E electric motors to perform their safety
function. It discusses the qualification requirements of Class 1E electric motors and their service conditions
pertinent to nuclear power generating stations. It gives guidelines to ensure uniformity in reporting data and
to permit direct comparison of required and test values of all significant parameters.

This standard addresses continuous duty motors. Motors that power motor-operated valves are not included
within the scope of this standard (they are the subject of IEEE Std 382-1985, IEEE Standard for Qualifica-
tion for Actuators for Power Operated Valve Assemblies with Safety-Related Functions for Nuclear Power
Plants).

The end result of the qualification process defined by this standard is documented evidence that the qualified
motor can perform the intended safety function after service for a period of time or operating history (e.g.,
qualified life) and exposure to the applicable design basis event(s).

The realization of the projected qualified life usually requires a joint effort by the manufacturer and the user.
The manufacturer is responsible for the design and production of the equipment. In order to support the
qualification of the equipment, the manufacturer must provide and maintain documentation showing that it
is capable of meeting specified performance requirements in specified service conditions throughout its
qualified life.

The documentation must also show that the equipment is capable of performing its safety function during
and, if required, for a specified time after exposure to a DBE, which might occur at any time during the life
of the equipment. In order to satisfy this latter requirement, the manufacturers of the motor and the driven
equipment shall be consulted to provide guidance on the proper application, handling, storage, installation,
and maintenance of the equipment. The maintenance guidance must include identification of components
and materials (e.g., bearings, lubricants, etc.) whose long-term characteristics are such that replacement or
refurbishment is required in order to achieve the full qualified life. The user is responsible for identifying the
application of the specifically requested Class 1E equipment and components. The user must specify service
conditions and the safety-related performance requirements. The qualification program, for the connection
between the motor and the incoming power cables is usually achieved separate from the qualification of the
motor. Where the user requires inclusion of this interface in the qualification, specific requirements should
be defined to the manufacturer.
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The user is responsible for proper application, handling, storage, installation, and maintenance in accordance
with the guidance provided by the manufacturer.

Whenever these traditional roles are altered or supported by intermediate organizations, such as commercial
grade dedication service organizations or users that establish qualifications independent of the manufacturer,
the responsibilities for meeting the requirements of the standard must be established to ensure the proper
design, manufacture, application, handling, installation, operation and maintenance of motors supplied for
service remain consistent with the motor design for which qualification has been established.

This document presents specific procedures and criteria applicable to qualification of motors to the criteria
described in IEEE Std 323-1983. Adherence to this standard alone may not assure public health and safety
because it is the integrated performance of the structures, fluid systems, instrumentation systems, and electri-
cal systems of the station that limits the consequence of accidents. Each user is responsible for assuring that
this standard, if used, is pertinent to his or her application.

This revision of this document was prepared by a Working Group of Subcommittee 2 (Equipment Qualifica-
tion) of the Nuclear Power Engineering Committee. The members of the Working Group were as follows:

 

F. L. Unmack,

 

 Chair

 

J.

 

 

 

E. Rhoads,

 

 

 

Vice Chair

 

D. F. Ackerly C. V. Fields R. J. Smalter
A. A. Anderson T. L. Gruber J. J. Sorrentino

M. W. Sheets

Satish K. Aggarwal
Russell E. Allen
Vince Bacanskas
John T. Bauer
Farouk D. Baxter
Wes W. Bowers
Dan F. Brosnan
Nissen M. Burstein
Aris S. Candris
S. P. Carfagno
R. C. Carruth
Robert L. Copyak
Gary L. Doman
Edward F. Dowling
Arthur R. Ducharme

Rich E. Dulski
Jay Forster
John M. Gallagher
Wil C. Gangloff
Louis W. Gaussa
Luis Gonzalez
Larry P. Gradin
Britton P. Grim
Robert E. Hall
Gregory K. Henry
Jim Hutson
Sonny Kasturi
James T. Keiper
J. Donald Lamont
Alex Marion

R. B. Miller
Richard E. Miller
Burt Nemroff
Mohandas Pai
Newell S. Porter
Ed W. Rhoads
Arnold Roby
Neil P. Smith
Donald J. Spellman
Peter B. Stevens
Peter Szabados
James E. Thomas
John T. Ullo
Fred J. Volpe
Mark S. Zar

 

The members of Subcommittee 2 of the Nuclear Power Engineering Committee were as follows:

 

Satish K. Aggarwal
Millard R. Allen
Aiham J. Alsammarae
Michael C. Annon
Anjiah Athelli
Vincent P. Bacanskas
Rufus A. Brown
Nissen M. Burstein
Salvatore Carfagno
Donald J. Castro
William J. Clune

Philip A. DiBenedetto
G. R. Pitman
J. B. Gardner
James F. Gleason
William L. Hadovski
Medhat M. Hassaballa
Joseph T. Hazeltine
Gregory K. Henry
Laszlo Illy
Sonny Kasturi
Carl E. Kunkel
Victor Loczi

R. B. Miller
Mohan Pai
J. E. Rhoads
Chris F. Seyer
K. M. Skreiner
George E. Sliter
R. J. Smith
L. D. Test
Gary J. Toman
Frank L. Unmack
I. E. Wilkinson
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Full document det
IEEE Standard for Qualifying Continuous Duty 
Class 1E Motors for Nuclear Power Generating 
Stations

1. Scope and purpose

1.1 Scope

This document describes the methods and requirements for qualifying continuous duty Class 1E motors for
use in nuclear power generating stations. The requirements presented include the principles, procedures, and
methods of qualification as they relate to continuous duty Class 1E polyphase squirrel cage ac motors. Other
types of ac motors and dc motors may use techniques from this document, as applicable, in combination
with basic qualification techniques from IEEE Std 323-1983.1 Compliance with this document meets the
requirements of IEEE Std 323-1983 as applied to Class 1E continuous duty motors.

The methods described shall be used for qualifying motors, extending the qualification, and updating the
qualification if the motor’s design of specified service conditions is modified. Other IEEE and industry doc-
uments presenting qualification methods for specific components within the motor and dealing with parts of
the qualification program may be used, as applicable, to supplement this document. References are made
within this document to applicable standards that provide guidance.

1.2 Purpose

The purpose of this document is to provide specific direction for the implementation of the requirements of
IEEE Std 323-1983 as they apply to the specific features of continuous duty Class 1E motor qualification.

1Information on references can be found in clause 2.
1
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