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Abstract: Terms used for direct current electric transit overhead contact systems are defi ned in 
this standard.
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Important Notices and Disclaimers Concerning IEEE Standards Documents

IEEE documents are made available for use subject to important notices and legal disclaimers. These notices 
and disclaimers, or a reference to this page, appear in all standards and may be found under the heading 
“Important Notices and Disclaimers Concerning IEEE Standards Documents.” They can also be obtained on 
request from IEEE or viewed at https://​standards​.ieee​.org/​ipr/​disclaimers​.html.

Notice and Disclaimer of Liability Concerning the Use of IEEE Standards 
Documents

IEEE Standards documents (standards, recommended practices, and guides), both full-use and trial-use, 
are developed within IEEE Societies and the Standards Coordinating Committees of the IEEE Standards 
Association (“IEEE SA”) Standards Board. IEEE (“the Institute”) develops its standards through a consensus 
development process, approved by the American National Standards Institute (“ANSI”), which brings 
together volunteers representing varied viewpoints and interests to achieve the final product. IEEE Standards 
are documents developed through scientific, academic, and industry-based technical working groups. 
Volunteers in IEEE working groups are not necessarily members of the Institute and participate without 
compensation from IEEE. While IEEE administers the process and establishes rules to promote fairness in the 
consensus development process, 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.

IEEE Standards do not guarantee or ensure safety, security, health, or environmental protection, or ensure 
against interference with or from other devices or networks. Implementers and users of IEEE Standards 
documents are responsible for determining and complying with all appropriate safety, security, environmental, 
health, and interference protection practices and all applicable laws and regulations.

IEEE does not warrant or represent the accuracy or content of the material contained in its standards, and 
expressly disclaims all warranties (express, implied and statutory) not included in this or any other document 
relating to the standard, including, but not limited to, the warranties of: merchantability; fitness for a particular 
purpose; non-infringement; and quality, accuracy, effectiveness, currency, or completeness of material. In 
addition, IEEE disclaims any and all conditions relating to: results; and workmanlike effort. IEEE standards 
documents are supplied “AS IS” and “WITH ALL FAULTS.”

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.

In publishing and making its standards available, IEEE is not suggesting or rendering professional or other 
services for, or on behalf of, any person or entity nor is IEEE undertaking to perform any duty owed by any 
other person or entity to another. Any person utilizing any IEEE Standards document, should rely upon his or 
her own 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.

IN NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, 
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO: 
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; 
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, 
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR 
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE 
UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND 
REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.
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Translations

The IEEE consensus development process involves the review of documents in English only. In the event that 
an IEEE standard is translated, only the English version published by IEEE should be considered the approved 
IEEE standard.

Official statements

A statement, written or oral, that is not processed in accordance with the IEEE SA Standards Board Operations 
Manual shall not be considered or inferred to be the official position of IEEE or any of its committees and shall 
not be considered to be, or be relied upon as, a formal position of 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 of IEEE.

Comments on standards

Comments for revision of IEEE Standards documents are welcome from any interested party, regardless 
of membership affiliation with IEEE. However, IEEE does not provide consulting information or advice 
pertaining to IEEE Standards documents. Suggestions for changes in documents should be in the form of a 
proposed change of text, together with appropriate supporting comments. Since IEEE standards represent a 
consensus of concerned interests, it is important that any responses to comments and questions also receive 
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 comments or questions except in 
those cases where the matter has previously been addressed. For the same reason, IEEE does not respond to 
interpretation requests. Any person who would like to participate in revisions to an IEEE standard is welcome 
to join the relevant IEEE working group.

Comments on standards should be submitted to the following address:

Secretary, IEEE-SA Standards Board
445 Hoes Lane
Piscataway, NJ 08854  USA

Laws and regulations

Users of IEEE Standards documents should consult all applicable laws and regulations. Compliance with 
the provisions of any IEEE Standards document 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

IEEE draft and approved standards are copyrighted by IEEE under US and international copyright laws. They 
are made available by IEEE and are adopted 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 these documents available for use and adoption 
by public authorities and private users, IEEE does not waive any rights in copyright to the documents.
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Photocopies

Subject to payment of the appropriate fee, IEEE will grant users a limited, non-exclusive license to photocopy 
portions of any individual standard for company or organizational internal use or individual, non-commercial 
use only. To arrange for payment of licensing fees, 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.

Updating of IEEE Standards documents

Users of IEEE Standards documents 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.

Every IEEE standard is subjected to review at least every 10 years. When a document is more than 10 years old 
and has not undergone a revision process, 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 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 IEEE Xplore at https://​ieeexplore​.ieee​.org/​ 
or contact IEEE at the address listed previously. For more information about the IEEE SA or IEEE’s standards 
development process, visit the IEEE SA Website at https://​standards​.ieee​.or.

Errata

Errata, if any, for IEEE standards can be accessed via https://​standards​.ieee​.org/​standard/​index​.html. Search 
for standard number and year of approval to access the web page of the published standard. Errata links are 
located under the Additional Resources Details section. Errata are also available in IEEE Xplore: https://​
ieeexplore​.ieee​.org/​browse/​standards/​collection/​ieee/​. Users are encouraged to periodically check for errata.

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 by the IEEE with respect to the 
existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant has 
filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the IEEE 
SA Website at https://​standards​.ieee​.org/​about/​sasb/​patcom/​patents​.html. Letters of Assurance may indicate 
whether the Submitter is willing or unwilling to grant licenses under patent rights without compensation 
or under reasonable rates, with reasonable terms and conditions that are demonstrably free of any unfair 
discrimination to applicants desiring to obtain such licenses.

Essential Patent Claims may exist for which a Letter of Assurance has not been received. 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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Introduction

This introduction is not part of IEEE Std 1791™-2019, IEEE Recommended Practice for Terminology Used for Direct 
Current Electric Transit Overhead Contact Systems.

This document was inspired because of confusion in the meaning and use of words in overhead contact system 
(OCS) projects.
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1.  Overview

1.1  Scope

This recommended practice defines terms used for dc electric transit overhead contact systems (OCSs).

1.2  Purpose

This recommended practice satisfies the requirements for the uniform terminology and definition of terms 
used for dc electric transit overhead contact system. This document is also intended for those who are new to 
OCS work.

1.3  Helpful hints on the use of the document

This document is limited to technical terms used in overhead contact systems that supply dc electrical power 
to heavy rail, electric light rail vehicles (LRVs), streetcars with pantographs or trolley poles, and electric 
trolleybuses (ETBs) with trolley poles.

Most terms defined in this document were not given in the IEEE Standards Dictionary Online, or were not 
defined in it with reference to OCS. Some terms here were defined in the IEEE Standards Dictionary Online, 
and are so annotated.

This document does NOT define terms for alternating current (ac) electrification OCS, but refers the reader 
to American Railway Engineering and Maintenance-of-Way Association’s Manual for Railway Engineering, 
Chapter 33 [B1]1, which are recommendations for ac OCS.

Terms, which in OCS are synonymous, are shown with: (Syn).

OCS style can be either catenary where the contact wire is supported from a messenger wire by hangers, or 
direct suspension where the contact wire is directly supported by a cross-span, bridle, trapeze, pendulum, 
resilient arm, bracket arm, or cantilever.

1The numbers in brackets correspond to those of the bibliography in Annex A.

IEEE Recommended Practice 
for Terminology Used for 
Direct Current Electric Transit 
Overhead Contact Systems
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Either style can be either fixed terminated (FT) or auto-tensioned (AT).

Terms that are exclusively to one style, are referenced FT or AT respectively.

All ETBs use poles with swivel collector shoes to allow the trolleybus to deviate sideways up to approximately 
3.66 m (12 ft) from the trolley wires.

LRVs and streetcars with trolley poles use fixed collector shoes, which allow them to track the correct trolley 
wire at turnouts without the use of electric frogs.

For proprietary names, see suppliers catalogs.

1.4  Word usage

The word shall indicates mandatory requirements strictly to be followed in order to conform to the standard 
and from which no deviation is permitted (shall equals “is required to”).2, 3

The word should indicates that among several possibilities one is recommended as particularly suitable, 
without mentioning or excluding others; or that a certain course of action is preferred, but not necessarily 
required (should equals “is recommended that”).

The word may is used to indicate a course of action permissible within the limits of the standard (may equals 
“is permitted to”).

The word can is used for statements of possibility and capability, whether material, physical, or causal (can 
equals “is able to”).

2.  Acronyms

AT	 auto-tensioned

AREMA	 American Railway Engineering and Maintenance-of-Way Association

ATM	 along-track movement

BIL	 basic impulse insulation level

BW	 balance weight

BWA	 balance weight assembly or balance weight anchor

CT	 constant tension

CWH	 contact wire height

ETB	 electric trolleybus

FT	 fixed terminated

LRV	 light rail vehicle

MOC	 master overlap chart

OCS	 overhead contact system

OOR	 out-of-running

2The use of the word must is deprecated and shall not be used when stating mandatory requirements, must is used only to describe 
unavoidable situations.
3The use of will is deprecated and shall not be used when stating mandatory requirements, will is only used in statements of fact.
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ROW	 right-of-way

TES	 traction electrification system

TOR	 top of rail

TPS	 traction power system

TPSS	 traction power substation

TPFS	 traction power feeder system

3.  Definitions
For the purposes of this document, the following terms and definitions apply. The IEEE Standards Dictionary 
Online should be consulted for terms not defined in this clause.4

For a definition of point of switch (POS, PS), see the American Railway Engineering and Maintenance-of-
Way Association’s Manual for Railway Engineering. [B1]

acceptance measurements: Final acceptance records of the installed contact wire heights and staggers at 
overhead contact system (OCS) supports and registrations, and at midspan. Also known as as built.

actual span length: The horizontal length of contact wire between two adjacent support points. See also: span 
length.

NOTE—Not necessarily the distance or difference in stationing between the support structures.5

adjustments: Placing the conductors to the specified wire heights and staggers.

airbreak: See: insulated overlap. See also: sectionalizing.

NOTE—This term is a NON-PREFERRED term. Its synonym is more commonly used, as listed in the term above.

air gap: See: insulated overlap. See also: sectionalizing.

NOTE—This term is a NON-PREFERRED term. Its synonym is more commonly used, as listed in the term above.

alignment: See: track alignment or OCS alignment.

along track feeder: See: parallel feeder.

NOTE—This term is a NON-PREFERRED term. Its synonym is more commonly used, as listed in the term above.

along-track movement (ATM): Used in auto-tensioned (AT) systems to show the migration of catenary 
(tensioned wires) induced by balance weights (BWs) or tensioners due to thermal expansion or contraction of 
the conductors.

ambient temperature: The weather-related temperature of an overhead contact system (OCS), which 
excludes temperature effects due to current in the conductors.

NOTE—The IEEE Standards Dictionary Online should be consulted for more detail.

4IEEE Standards Dictionary Online is available at: http://​dictionary​.ieee​.org.

5Notes in text, tables, and figures of a standard are given for information only and do not contain requirements needed to implement this 
standard.

Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 00:24:01 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1791-2019

http://dictionary.ieee.org
http://www.avadocuments.com/doc/ieee-1791-2019
http://www.avadocuments.com/doc/ieee-1791-2019


IEEE Std 1791-2019
IEEE Recommended Practice for Terminology Used for Direct Current Electric Transit Overhead Contact Systems

12
Copyright © 2019 IEEE. All rights reserved.

anchor base pole: See: bolted-base pole.

NOTE—This term is a NON-PREFERRED term. Its synonym is more commonly used, as listed in the term above.

anchor bolt: See: anchor bracket.

NOTE—This term is a NON-PREFERRED term. Its synonym is more commonly used, as listed in the term above.

anchor bracket: An attachment to the surface of a civil structure (tunnel soffits, bridge deck, tunnel portal, 
boat section, retaining wall, parapet, etc.) for securing the overhead contact system (OCS).

anchor plate: A buried plate at the end of an anchor rod used with down guys. Syn: dead-man.

anchor rod: A rod inserted into a concrete foundation to form an attachment for a pole or support bracket. Syn: 
line guard.

arcing during commutation: The microscopic arcs that happen between a conductor and a current collector 
drawing power at speed.

NOTE 1—When associated with commutation between a current collector and contact wire, arcing is the electrical 
discharge at the interface point when the current collector is drawing current at speed. Arcing typically does more harm to 
the pantograph carbons than to the contact wire, weakening the surface of the carbon and causing it to be eroded.

NOTE 2—Arcing is typically caused at “hard spots” along the contact wire. See: hard spots.

NOTE 3—Arcing can be minimized by trains powering down before reaching known hard spots, and by avoiding getting 
into regeneration mode, which can be a source of current equal, if not greater, than normal traction current values.

NOTE 4—Arcing is preventable by avoiding designing hard spots into the system due to the use of section insulators, 
direct push-off registrations, resilient arms, and sharp changes in gradient.

arrester: See: surge arrester.

NOTE—This term is a NON-PREFERRED term. Its synonym is more commonly used, as listed in the term above.

armor rod: A group of wires with a preformed twist that self-lock around a conductor to prevent the breakage 
of the conductor strands due to fatigue or work hardening when moving through a pulley. Also used to repair 
stranded conductors with broken wire strands. See also: messenger liner.

assembly: See: OCS assembly.

assembly reference: An alphanumeric code assigned to a discrete group of components, which depends on 
the bill of material for one standard configuration, in which only the lengths of pipes or wires can vary.

auto-tensioned (AT): Overhead contact system (OCS) conductors terminated with balance weights, springs, 
or hydraulic tensioning devices and appurtenances to maintain constant tension over a specified range of 
conductor temperatures by compensating for conductor thermal expansion and contraction. See also: constant 
tension.

auxiliary: See: auxiliary messenger.

auxiliary messenger: A third conductor typically installed with hangers above the contact wire and beneath 
the messenger wire of a catenary system and forming compound catenary style.
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back-to-back cantilever: Cantilevers mounted on opposite sides of center poles.

backbone: A span guy or along-track span wire between structural supports used primarily to align contact/
trolley wires around a curve using a series of pull-offs attached along its length.

backguy: See: guy.

NOTE—This term is a NON-PREFERRED term. Its synonym is more commonly used, as listed in the term above.

balance weight assembly (BWA): The tensioning equipment with weights and devices that are installed at 
each end of a tension length of an auto-tensioned overhead contact system (OCS) to maintain constant wire 
tensions over a known range of wire extension. Syn: contact wire (CW). See also: tension length and half-
tension length.

balance weight stops: Mechanical means for preventing further movement of balance weights beyond a 
specified range of movement. Syn: temperature stops.

barn hanger: An insulated support, more commonly used in pole operation, that is usually fixed directly to the 
underside of the protective troughing or sheeting that is customarily attached to a roof or soffit.

basic impulse insulation level (BIL, bil): A reference impulse insulation strength expressed in terms of the 
crest value of withstand voltage of a standard full impulse voltage wave.

bell: A bell-shaped insulator of ceramic or glass used singly or in strings. Syn: disc.

beam bracket portal: See: drop bracket portal.

NOTE—This term is a NON-PREFERRED term. Its synonym is more commonly used, as listed in the term above.

bent: A structural engineering term for a portal frame or transverse framework, as used to support the deck of 
a bridge.

blow-off: Lateral displacement of the overhead contact system (OCS) conductors due to wind.

boat section: A civil engineering term for an open concrete structure that is below the general ground level.

bobbin: A synthetic insulator that looks like a bobbin for thread.

body span wire: The center wire of a three-wire head span used mainly to carry the radial and wind loads 
exerted by the messenger wires.

bolted-base pole: A pole with baseplate for use on a foundation with anchor rods.

bond: An electrical connection between metal hardware (rails, poles, rebar, etc.) that minimizes voltage 
difference.

bracket: See: pole bracket or anchor bracket.

bracket arm: A rigid fixed frame usually supporting, directly from a pole, a direct suspension single contact 
wire or trolley wire. Syn: mast arm.

A bracket arm, when hinged to a pole, has the preferred term cantilever.

break: See: section break or airbreak.

NOTE—This term is a NON-PREFERRED term. Its synonym is more commonly used, as listed in the term above.
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bridge barrier: The name given to a permanent protective shield on an overbridge spanning over electrified 
tracks or over trolley overhead wires, for the purpose of shielding the overhead conductors from vandals, and/
or protecting people from electrical danger. See also: construction barrier.

bridging: The act of connecting across sectionalization points by pantographs.

bridle: See: backbone and bridle suspension.

NOTE—This term is a NON-PREFERRED term. Its synonym is more commonly used, as listed in the term above.

bridle suspension: A length of wire supported at its midpoint which supports a single wire form its end points 
(typically forming a delta shape).

building attachment: An eyebolt or other device mounted on a building to support the overhead contact 
system (OCS).

bull ring: A steel ring usually 50.8 mm (2 in) to 203.2 mm (8 in) in diameter to which two or more aerial (span) 
guys may be attached.

bus path: The locus of the center point of the front axle of a trolleybus along a transitway.

NOTE 1—This term is used only in overhead contact system (OCS) for trolley pole operations.

NOTE 2—Not necessarily the centerline of the transitway.

bypass switch: Bypass disconnect switches are installed at the sectionalizing points in the overhead contact 
system (OCS).

NOTE—They may be open or closed depending on the application for normal operations.

cable outlet: See: feeder spout.

NOTE—This term is a NON-PREFERRED term. Its synonym is more commonly used, as listed in the term above.

Cadweld: A proprietary welding operation.

cantilever: A hinged bracket arm.

cantilever assembly: An overhead contact system (OCS) support frame typically for mounting a messenger 
support or suspension fitting and a contact wire registration assembly that is mounted on a pole or portal beam 
drop bracket using hinge fittings.

catenary: The combination of two or more contact wires that are supported from a messenger wire with 
hangers and in-span hardware, but not including supports and cantilevers.

NOTE 1—Catenary is sometimes incorrectly used for the term overhead contact system (OCS) and should not be used. 
Catenary and direct suspension systems are subsets of OCS.

NOTE 2—The definition of catenary from Webster’s Dictionary is “the curve assumed by a perfectly flexible cord of 
uniform weight and cross-section hanging freely between two fixed points.”

catenary dynamics: The interactive relationship between current collectors and contact/trolley wires at 
operating speeds.
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