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IEEE Standards documents are developed within 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 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 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 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

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; (508) 750-8400. Permission to photocopy portions of any individual standard for
educational classroom use can also be obtained through the Copyright Clearance Center.

NOTE  —  Attention is called to the possibility that implementation of this standard may require use of subject matter 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 all 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.
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Introduction

(This introduction is not a part of IEEE Std C37.2-1996, IEEE Standard Electrical Power System Device Function Numbers and
Contact Designations.)

This standard applies to systems used for the monitoring, protection, switching, and controlling of electric apparatus
in unattended and attended substations, generating stations, power utilization and conversion facilities, and equipment
designed for automatic protection of power systems.

This standard is a revision of IEEE Std C37.2-1991 . Definitions of some device functions have been improved for
present applications, and additional suggested suffix letters have been indicated.

Previous revisions were approved and published as standards dated as 1991, 1987, 1979, 1962, 1956, 1945, and 1937.
The original work on this subject was approved in 1928 and published by the American Institute of Electrical
Engineers (AIEE) as AIEE No. 26.

Preparation of this standard was done by a working group of the Data Acquisition, Processing, and Control Systems
Subcommittee, Substations Committee. Membership of the working group during the preparation of this revision was
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A. P. Johnson
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R. L. Kreger
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L. W. Kurtz, Jr.
C. L. Luri

J. D. McDonald
J. S. Oswald
R. R. Schoetker
S. C. Sciacca
J. Singletary, Jr.
A. R. Skopp
H. L. Smith
R. C. Sodergren
S. R. Sykes
J. T. Tengdin
T. Watson

This standard was reviewed and checked by the Data Acquisition, Processing, and Control Systems Subcommittee,
Substations Committee. Membership of this subcommittee at the time this standard was submitted for approval was as
follows:

John D. McDonald, Chair    

W. J. Ackerman
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D. M. Clark
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J. W. Evans
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D. C. Gregory
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IEEE Standard Electrical Power System 
Device Function Numbers and Contact 
Designations

1. Overview

1.1 Scope

This standard applies to the definition and application of function numbers for devices used in electrical substations
and generating plants and in installations of power utilization and conversion apparatus.

NOTE  —  In the past, device function numbers have typically represented individual or component devices. These numbers may
also be used to represent functions in microprocessor-based devices or software programs.

1.2 Purpose

A device function number, with an appropriate prefix and appended suffix is used to identify the function(s) of each
device installed in electrical equipment. This includes manual, partial-automatic, and automatic switchgear. These
numbers are to be used in drawings, elementary and connection diagrams, instruction books, publications, and
specifications. In addition, for automatic switchgear, the device number may be physically placed on, or adjacent to,
each device on the assembled equipment. This will enable a device to be readily identified.

NOTE  —  These device function designations have been developed as a result of usage over many years. They may define the
actual function the device performs in equipment or they may refer to the electrical or other quantity to which the device
is responsive. Hence, in some instances, there may be a choice of the function number to be used for a given device. The
preferable choice to be made should be the function number that is recognized to have the narrowest interpretation in all
cases. The choice should specifically identify a device in the minds of all individuals concerned with the design and
operation of the equipment.
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2. References

This standard shall be used in conjunction with the following publications. When the following standards are
superseded by an approved revision, the revision shall apply.

ASME Y1.1-1989, Abbreviations for Use on Drawings and in Text.1

IEEE Std 315-1975, (Reaff 1993) IEEE Standard Graphic Symbols for Electrical and Electronics Diagrams (ANSI).2 

IEEE Std C37.20.1-1993, IEEE Standard for Metal-Enclosed Low-Voltage Power Circuit Breaker Switchgear (ANSI). 

IEEE Std C37.20.2-1993, IEEE Standard for Metal-Clad and Station-Type Cubicle Switchgear (ANSI). 

3. Standard device function number descriptions

3.1 Standard device function numbers

Each number, with its corresponding function name and a general description of the function, is listed below. An index
of device function names consisting of the corresponding device numbers and page numbers is provided on page 33.

NOTE  —  When alternate names and descriptions are included under the function, only the name and description that applies to
each specific case should be used. In general, only one name for each device, such as relay, contactor, circuit breaker,
switch, or monitor, is included in each function designation. However, when the function is not inherently restricted to
any specific type of device, and where the type of device itself is thus merely incidental, any one of the above listed
alternative names, as applicable, may be substituted. For example, if for device function 6 a contactor is used for the
purpose in place of a circuit breaker, the function name should be specified as “starting contactor.”

For every application of device function numbers, the originator should provide a brief definition for all device
function numbers used in that application, including all combinations of prefixes, function numbers, and suffixes.
Typical definitions are illustrated in Figures 3 and 4. These definitions should be included in the drawing where the
device function number is used, or in a separate drawing or list to which the other drawings refer. All instruction books
and other documents shall also include the device function number definitions.

Numbers from 95 through 99 should be assigned only for those functions in specific cases where none of the assigned
standard device function numbers are applicable. Numbers that are “reserved for future application” should not be
used.

3.1.1 Device number 1—master element

A device, such as a control switch, etc., that serves, either directly or through such permissive devices as protective and
time-delay relays, to place equipment in or out of operation.

NOTE  —  This number is normally used for a hand-operated device, although it may also be used for an electrical or mechanical
device for which no other function number is suitable.

1ASME publications are available from the American Society of Mechanical Engineers, 22 Law Drive, Fairfield, NJ, 07007, USA.
2IEEE publications are available from the Institute of Electrical and Electronics Engineers, Service Center, 445 Hoes Lane, P.O. Box 1331,
Piscataway, NJ 08855-1331, USA.
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FUNCTION NUMBERS AND CONTACT DESIGNATIONS IEEE Std C37.2-1996

3.1.2 Device number 2—time-delay starting or closing relay

A device that functions to give a desired amount of time delay before or after any point of operation in a switching
sequence or protective relay system, except as specifically provided by device functions 48, 62, 79, and 82.

3.1.3 Device number 3—checking or interlocking relay

A device that operates in response to the position of one or more other devices or predetermined conditions in a piece
of equipment or circuit, to allow an operating sequence to proceed, or to stop, or to provide a check of the position of
these devices or conditions for any purpose.

3.1.4 Device number 4—master contactor

A device, generally controlled by device function l or the equivalent and the required permissive and protective
devices, that serves to make and break the necessary control circuits to place equipment into operation under the
desired conditions and to take it out of operation under abnormal conditions.

3.1.5 Device number 5—stopping device

A control device used primarily to shut down equipment and hold it out of operation. (This device may be manually or
electrically actuated, but it excludes the function of electrical lockout [see device function 86] on abnormal
conditions.)

3.1.6 Device number 6—starting circuit breaker

A device whose principal function is to connect a machine to its source of starting voltage.

3.1.7 Device number 7—rate-of-change relay

A device that operates when the rate-of-change of the measured quantity exceeds a threshold value, except as defined
by device 63 (see 3.1.63).

3.1.8 Device number 8—control power disconnecting device

A device, such as a knife switch, circuit breaker, or pull-out fuse block, used for the purpose of connecting and
disconnecting the source of control power to and from the control bus or equipment.

NOTE  —  Control power is considered to include auxiliary power that supplies such apparatus as small motors and heaters.

3.1.9 Device number 9—reversing device

A device that is used for the purpose of reversing a machine field or for performing any other reversing function.

3.1.10 Device number 10—unit sequence switch

A device that is used to change the sequence in which units may be placed in and out of service in multiple-unit
equipment.

3.1.11 Device number 11—multifunction device

A device that performs three or more comparatively important functions that could only be designated by combining
several device function numbers. All of the functions performed by device 11 shall be defined in the drawing legend,
device function definition list or relay setting record. See Annex B for further discussion and examples.
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NOTE  —  If only two relatively important functions are performed by the device, it is preferred that both function numbers be used,
as described in 3.6.

3.1.12 Device number 12—overspeed device

A device, usually direct connected, that operates on machine overspeed.

3.1.13 Device number 13—synchronous-speed device

A device such as a centrifugal-speed switch, a slip-frequency relay, a voltage relay, an undercurrent relay, or any other
type of device that operates at approximately the synchronous speed of a machine.

3.1.14 Device number 14—underspeed device

A device that functions when the speed of a machine falls below a predetermined value.

3.1.15 Device number 15—speed or frequency matching device

A device that functions to match and hold the speed or frequency of a machine or a system equal to, or approximately
equal to, that of another machine, source, or system.

3.1.16 Device number 16—not used

Reserved for future application.

3.1.17 Device number 17—shunting or discharge switch

A device that serves to open or close a shunting circuit around any piece of apparatus (except a resistor), such as a
machine field, a machine armature, a capacitor, or a reactor.

NOTE  —  This excludes devices that perform such shunting operations as may be necessary in the process of starting a machine by
devices 6 or 42 (or their equivalent) and also excludes device function 73 that serves for the switching of resistors.

3.1.18 Device number 18—accelerating or decelerating device

A device that is used to close or cause the closing of circuits that are used to increase or decrease the speed of a
machine.

3.1.19 Device number 19—starting-to-running transition contactor

A device that operates to initiate or cause the automatic transfer of a machine from the starting to the running power
connection.

3.1.20 Device number 20—electrically operated valve

An electrically operated, controlled, or monitored device used in a fluid, air, gas, or vacuum line.

NOTE  —  The function of the valve may be more completely indicated by the use of suffixes as discussed in 3.2.

3.1.21 Device number 21—distance relay

A device that functions when the circuit admittance, impedance, or reactance increases or decreases beyond a
predetermined value.
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3.1.22 Device number 22—equalizer circuit breaker

A device that serves to control or make and break the equalizer or the current-balancing connections for a machine
field, or for regulating equipment, in a multiple-unit installation.

3.1.23 Device number 23—temperature control device

A device that functions to control the temperature of a machine or other apparatus, or of any medium, when its
temperature falls below or rises above a predetermined value.

NOTE  —  An example is a thermostat that switches on a space heater in a switchgear assembly when the temperature falls to a
desired value. This should be distinguished from a device that is used to provide automatic temperature regulation
between close limits and would be designated as device function 90T.

3.1.24 Device number 24—volts per hertz relay

A device that operates when the ratio of voltage to frequency is above a preset value or is below a different preset
value. The relay may have any combination of instantaneous or time delayed characteristics.

3.1.25 Device number 25—synchronizing or synchronism-check relay

A synchronizing device produces an output that causes closure at zero-phase angle difference between two circuits. It
may or may not include voltage and speed control. A synchronism-check relay permits the paralleling of two circuits
that are within prescribed limits of voltage magnitude, phase angle, and frequency.

3.1.26 Device number 26—apparatus thermal device

A device that functions when the temperature of the protected apparatus (other than the load-carrying windings of
machines and transformers as covered by device function number 49) or of a liquid or other medium exceeds a
predetermined value; or when the temperature of the protected apparatus or of any medium decreases below a
predetermined value.

3.1.27 Device number 27—undervoltage relay

A device that operates when its input voltage is less than a predetermined value.

3.1.28 Device number 28—flame detector

A device that monitors the presence of the pilot or main flame in such apparatus as a gas turbine or a steam boiler.

3.1.29 Device number 29—isolating contactor or switch

A device that is used expressly for disconnecting one circuit from another for the purposes of emergency operation,
maintenance, or test.

3.1.30 Device number 30—annunciator relay

A nonautomatically reset device that gives a number of separate visual indications upon the functioning of protective
devices and that may also be arranged to perform a lockout function.

3.1.31 Device number 31—separate excitation device

A device that connects a circuit, such as the shunt field of a synchronous converter, to a source of separate excitation
during the starting sequence.
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