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Abstract: The definition and application of function numbers and acronyms for devices and
functions used in electrical substations and generating plants and in installations of power
utilization and conversion apparatus are covered. The purpose and use of the numbers and
acronyms is discussed, and 95 numbers and 17 acronyms are assigned.

Function numbers or function acronyms for arc fault detection, high impedance fault detection,
human machine interface, communications devices, digital fault and sequence of event recorders,
power quality recorders, substation time sources and synchrophasor devices are among those
that have been added. The use of prefixes and suffixes to provide a more specific definition of a
function is defined. Device contact designations are also covered.

Keywords: control, designations, device functions, device function acronyms, device function
numbers, function numbers, IEC 61850, relay, switchgear
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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 or the soundness of any judgments 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 I1S.”

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 his or
her independent judgment in the exercise of reasonable care in any given circumstances or, as appropriate, seek the
advice of a competent professional in determining the appropriateness of a given IEEE standard.

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.
A statement, written or oral, that is not processed in accordance with the IEEE-SA Standards Board Operations Manual
shall not be considered the official position of IEEE or any of its committees and shall not be considered to be, nor be
relied upon as, a formal interpretation of the IEEE. At lectures, symposia, seminars, or educational courses, an
individual presenting information on IEEE standards shall make it clear that his or her views should be considered the
personal views of that individual rather than the formal position, explanation, or interpretation of the IEEE.

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 submitted to the
following address:

Secretary, IEEE-SA Standards Board
445 Hoes Lane

Piscataway, NJ 08854
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; +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 C37.2-2008, IEEE Standard for Electrical Power System Device Function
Numbers, Acronyms, 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 C37.2-1996. A definition for the previously unused Device Number
16 has been added, as well as acronyms for 17 new devices/functions. Acronyms were added for these
functions, rather than utilizing numbers above 99, as those numbers are already in use in some installations.
See Clause 3.4 for examples.

Definitions of some device functions have been improved for present applications, and additional suggested
suffix letters/definitions have been added. An annex, cross-referencing IEEE Std C37.2 device function
numbers to IEC 61850 logical nodes, has been added.

Previous revisions were approved and published as standards dated 1996, 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.

Notice to users

Laws and regulations

Users of these documents should consult all applicable laws and regulations. Compliance with the
provisions of this standard does not imply compliance to any applicable regulatory requirements.
Implementers of the standard are responsible for observing or referring to the applicable regulatory
requirements. IEEE does not, by the publication of its standards, intend to urge action that is not in
compliance with applicable laws, and these documents may not be construed as doing so.

Copyrights

This document is copyrighted by the IEEE. It is made available for a wide variety of both public and
private uses. These include both use, by reference, in laws and regulations, and use in private self-
regulation, standardization, and the promotion of engineering practices and methods. By making this
document available for use and adoption by public authorities and private users, the IEEE does not waive
any rights in copyright to this document.

Updating of IEEE documents

Users of IEEE standards should be aware that these documents may be superseded at any time by the
issuance of new editions or may be amended from time to time through the issuance of amendments,
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of
the document together with any amendments, corrigenda, or errata then in effect. In order to determine
whether a given document is the current edition and whether it has been amended through the issuance
of amendments, corrigenda, or errata, visit the IEEE Standards Association web site at
http://ieeexplore.ieee.org/xpl/standards.jsp, or contact the IEEE at the address listed previously.
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For more information about the IEEE Standards Association or the IEEE standards development process,
visit the IEEE-SA web site at http://standards.ieee.org.

Errata

Errata, if any, for this and all other standards can be accessed at the following URL:
http://standards.ieee.org/reading/ieee/updates/errata/index.html. Users are encouraged to check this URL
for errata periodically.

Interpretations

Current interpretations can be accessed at the following URL: http://standards.ieee.org/reading/ieee/interp/
index.html.

Patents

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 is not responsible for identifying
Essential Patent Claims for which a license may be required, for conducting inquiries into the legal validity
or scope of Patents Claims or determining whether any licensing terms or conditions provided in
connection with submission of a Letter of Assurance, if any, or in any licensing agreements are reasonable
or non-discriminatory. Users of this standard are expressly advised that determination of the validity of any
patent rights, and the risk of infringement of such rights, is entirely their own responsibility. Further
information may be obtained from the IEEE Standards Association.
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IEEE Standard for Electrical Power
System Device Function Numbers,
Acronyms, and Contact Designations

IMPORTANT NOTICE: This standard is not intended to assure safety, security, health, or_environmental
protection_in_all circumstances. Implementers of the standard are responsible for determining _appropriate
safety, security, environmental, and health practices or regulatory requirements.

This IEEE document is made available for use subject to important notices and legal disclaimers. These
notices and disclaimers _appear in_all publications containing this document and may be found under the
heading “Important Notice” or “Important Notices and Disclaimers Concerning IEEE Documents.” They can
also be obtained on request from IEEE or viewed at http://standards.ieee.org/IPR/ disclaimers.html.

1. Overview

1.1 Scope

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

NOTE—Historically, device function numbers have typically represented individual or component devices. These numbers

and acronyms may also be used to represent funetions—in—microprocesser-based individual functions within multi-function
devices or software programs, and that may contain both protection- and non-protection-oriented functions.'

1.2 Purpose

A device function number, with an appropriate prefix and appended suffix (or an acronym), is used to identify the
function(s) of each device installed in electrical equipment. Fhis—ineludes—manual—partial-automatie,—These
numbers and autematie—switchgear—These—numbers—acronyms are to be used in drawings, elementary and
connection diagrams, instruction books, publications, and specifications. In-additionforautematieswitchgearthe

The device number or acronym may be physically placed on, or adjacent to, each device on the assembled
equipment.

" Notes in text. tables, and figures are given for information only and do not contain requirements needed This-will-enable-a-deviee to be
readiy-identified implement the standard.

NOTE—Most of these device function designations have been developed as a result of usage over many years, with the first
version of this standard having been published in 1928. 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 or acronym to be used for a given dewviee application. The preferable choice to-be-made-should
be the function number or acronym that is recognized to have the narrowest interpretation in all cases. The choice should
specifically identify a device or function in the minds of all individuals concerned with the design and operation of the
equipment.
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2. Normative references

There are no normative references in this standard.

3. Standard device /function number and function acronym descriptions

3.1 Standard device /function numbers

Each number, with its corresponding function name and a general description of the function, is listed in the
subclauses that follow. Note that a function may be provided by means of a separate freestanding device (a
device function), or as one of the functions in a multifunction device. The use of the word “relay” in the function
names is intended to be generic, and does not necessarily imply a separate freestanding single function
device. Additional functions are defined in 3.2. An index of device / function names consisting of the
corresponding device / function numbers or acronyms and page numbers is provided in Annex E.

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 abeve-listed alternative names, as
applicable, may be substituted. For example, if a device funetion—number 6—a contactor—is used to function as a circuit
breaker, the function name should be specified as “starting contactor.”

For every application of device / function numbers_and acronyms, 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 the figures in Annex A and Annex B. These
definitions should be included in the drawing where the device / function number or acronym 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 and acronym 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 or acronyms are applicable. Numbers—that-are—reservedforfuture
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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.

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 1 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+(see3-1+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.
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3.1.9 Device number 9—reversing device

A device that is used for the purpose of reversing the field of a machine 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 A for further discussion and
examples.

NOTE—If only two relatively important functions are performed by the device, it is preferred that both function numbers be
used, as described in 3.7.
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—data communications device

A device that supports the serial and/or network communications that are a part of the substation control and
protection system. This clause establishes the assignment of IEEE C37.2™ device number 16 for futare
apphieation- a data communications device handling protective relaying or other substation communication traffic.
The following suffix list identifies specific functions of a component identified as device 16. The first suffix letter
shall be either S (serial devices for RS-232, 422, or 485 communications) or E (for Ethernet components). The
second and subsequent suffix letters shall be one or more of the following letters to further define the device:

C Security processing function [Virtual Private Network (VPN), encryption, etc.] F

Firewall or message filter function

M _Network managed function [e.g., configured via Simple Network Management Protocol (SNMP)] R

Router
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Switch (Examples: Port switch on a dial up connection is 16SS, and an Ethernet switch is 16ES)

T Telephone component (Example: auto-answer modem)

See Annex B for a complete description of this function number and example usage of its unique suffix
letters.

A device 16 may be a single function or a multifunction device.

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 or -controlled;-er-menitered 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 3.3.

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.

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 multi-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 predetermined value. This should be distinguished from a device that is used to provide automatic temperature
regulation between close limits, which would be designated as device function 90T.
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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 that produces an output that causes closure atzere-phase—ansle-difference of a
circuit _breaker between two circuits_whose voltages are within prescribed limits of magnitude, phase angle,

and frequency. It may or may not include voltage and-or speed control. A synchronism-check relay permits the
paralleling of two circuits that are within prescribed (usually wider) 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 that of a liquid or other medium,
exceeds a predetermined value; or when the temperature of the protected apparatus or that of a liquid or other
medium,exceeds a predetermined value or 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 testing.

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.

3.1.32 Device number 32—directional power relay

A device that operates on a predetermined value of power flow in a given direction, such as reverse power flow
resulting from the motoring of a generator upon loss of its prime mover.

3.1.33 Device number 33—position switch

A device that makes or breaks contact when the main device or piece of apparatus that has no device
function number reaches a given position.
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3.1.34 Device number 34—master sequence device

A device such as a motor-operated multi-contact switch (or the equivalent), or a programmable device, that
establishes or determines the operating sequence of the major devices in equipment during starting and stopping,
or during sequential switching operations.

3.1.35 Device number 35—brush-operating or slip-ring short-circuiting device

A device for raising, lowering, or shifting the brushes of a machine; short-circuiting its slip rings; or
engaging or disengaging the contacts of a mechanical rectifier.

3.1.36 Device number 36—polarity or polarizing voltage device

A device that operates, or permits the operation of, another device on a predetermined polarity only, or that
verifies the presence of a polarizing voltage in equipment.

3.1.37 Device number 37—undercurrent or underpower relay

A device that functions when the current or power flow decreases below a predetermined value.

3.1.38 Device number 38—bearing protective device

A device that fanetions— activates upon excessive bearing temperature or on other abnormal mechanical
conditions associated with the bearings, such as undue wear, which may eventually result in excessive bearing
temperature or failure.

3.1.39 Device number 39—mechanical condition monitor

A device that activates upon the occurrence of an abnormal mechanical condition (except that conditions
associated with bearings as covered under device function 38), such as excessive vibration, eccentricity,
expansion, shock, tilting, or seal failure.

3.1.40 Device number 40—field (over /under excitation) relay

A device that activates upon a given or abnormally high or low value or failure of machine field current, or on an
excessive value of the reactive component of armature current in an ac machine indicating abnormally high or low
field excitation.

3.1.41 Device number 41—field circuit breaker

A device that functions to apply or remove the field excitation of a machine.

3.1.42 Device number 42—running circuit breaker

A device whose function is to connect a machine to its source of running or operating voltage. This
function may also be used for a device, such as a contactor, that is used in series with a circuit breaker or other
fault-protecting means, primarily for frequent opening and closing of the circuit.
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