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Abstract: The general characteristics of pantographs that enable current collection from an
overhead contact system on light rail and heavy rail transit systems are described. Definitions
pertinent to pantographs, including general definitions, specific pantograph terminology,
pantograph components, pantograph dimensions, and operating characteristics are contained in
the standard.

The operating requirements that need to be defined by the purchaser of pantographs are stated.
In addition, standard dimensions for the collector head and contact strip, various pantograph
mechanical and operational requirements, environmental conditions, and maintainability and
documentation requirements are specified. Various testing methodologies and requirements are
also included.
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Notice to users

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

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Users of IEEE Standards documents should be aware that these documents may be superseded at any time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. 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-SA Website at http://standards.ieee.org/index.html or
contact the IEEE at the address listed previously. For more information about the IEEE Standards
Association or the IEEE standards development process, visit IEEE-SA  Website at
http://standards.ieee.org/index.html.
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Errata, if any, for this and all other standards can be accessed at the following URL:
http://standards.iece.org/findstds/errata/index.html. Users are encouraged to check this URL for errata
periodically.

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 http://standards.iece.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.
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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
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Introduction

This introduction is not part of IEEE Std 1629"™-2013, IEEE Standard for Performance of DC Overhead Current
Collectors for Rail Transit Vehicles.

The Overhead Contact Systems Subcommittee of the Rail Transportation Standards Committee was formed
in 2001 with the purpose of developing standards governing the design and construction of overhead
contact systems for rail transit. The primary concern of the Overhead Contact Systems Subcommittee
Working Group 16 was the lack of uniform practices and applications for the design and implementation of
pantographs used on rail transit vehicles.

The majority of the presently operating electrified rail transit systems use an overhead contact system
(OCS) or third rail to supply traction and auxiliary power to the vehicles. This standard was initially
developed for pantograph collection devices, and will address trolley poles and other collection devices at a
later time.

This standard specifies:

— Definitions pertaining to pantographs used on direct current (dc) or alternating current (ac) powered
rail transit vehicles

—  Performance requirements for pantograph equipment used on dc or ac powered rail transit vehicles

— Requirements for testing of pantographs used on dc or ac powered rail transit vehicles
This standard does not consider

— Specific maintainability or reliability requirements for pantographs

— Pantographs for operation on electrified main-line commuter railroads or high-speed railroad
systems

This standard is intended to apply to rail transit vehicles that are electrically powered by an overhead
contact system. These rail transit vehicles are defined to include heavy rail vehicles (also called subway,
elevated, or rapid transit cars) and light rail vehicles (also called streetcars, tramcars, or trolley cars),
including units which combine powered and unpowered trucks or axles.

This standard does not apply to electrically powered main-line railroad vehicles, such as locomotives or
electric multiple unit (EMU) cars.

Fully automated, driverless rail transit vehicles are sometimes included in the mode of transit referred to as
automated guideway transit (AGT), and, to the extent that the vehicles do not have other unique
requirements, this standard can be applied. It is not intended that this standard be universally required for
all AGT systems.

NOTE—Self-propelled railway vehicles operating on trackage of the general railroad system are subject to regulations
issued by governmental bodies (e.g., federal, state, and local bodies). In selected jurisdictions this is also true for rail
transit vehicles. The user of this Standard should recognize that such regulations always take precedence over a
consensus standard.

This standard applies to pantographs used on light rail vehicles and subway/metro rapid transit cars, where
the electrical power for the operation of the propulsion and auxiliary systems is supplied from a dc or
single-phase ac, conventionally suspended, overhead contact system, with a nominal voltage of 600 volts
and above.

viii
Copyright © 2013 IEEE. All rights reserved.




Contents

L OVEIVIEW ittt ettt e e e e ettt e e e e e e et e e e eeeseaaaaaaeeeeeeseansaaaeeeeessaasasseeeeeesesnnnsaeeeeeessannnnees 1
L 1703 o TSR 1
L2 PUIPOSE .ottt ettt ettt ettt ettt et e ettt e st e e bt e e sabeeasbeessbeessseessae e sseesssa e sseeassaeassaessseesseesnseenssaennseensss 1

o) 0015 A 1 (53 (0 o1 RN 2

I D S 1115 (o) o SRRSO
3.1 General

3.2 Special terms and definitions for pantograph COMPONENTS .........c..ccverierierierieeie e ere e eeeeeees 4
3.3 Special terms and definitions for pantograph dimensions .............ccoecvereerierieecieiieseereeee e eee e 6
3.4 Definitions of operating CharaCteriSTICS .........evvirruireiirierierierieeieeteeee st erre e e steseeseeesseesseenseenaessaensees 8
3.5 Abbreviations and ACTOMYIMS ..........ccueecveruertiertienteerieetestestesseesseeseesesssesseesseesseessesssesnsesseesseessesssenns 10
4. Technical TEQUITEIMENES .......eeiuiiiteeieieieetierti ettt ete et et e s bt et e et et esaeesaeeeaeesae e bt eneeeneeeneesseeaseenseenseenneeneennes 10
O V0T 1) 1 B 1 TSRS 10
4.2 Operating TEQUITEITIENLS .......ccuverteerueerueeteeeeeueesteesteenteenteenseaseesseesseeseeseensesneesneesseesseenseenseensesneesseessenn 11
4.3 Pantograph diMENSIONS ........eouetertirteiteetietieteei et e rte st e et ete e st est et eneesbesteabeeseebeeseensesenseaseseeebeeneeneeneensenes 11
4.4 Pantograph OPErating POSILIONS. .....c.eiueruieuieuieieierteste et ete et eteetetestesteebesteeseeseenseeetesseseeeseeneeneeneensenes 12
4.5 Collector head and CONLACE SIIIP.......covieruiiiieieerieete ettt ettt ettt eaeereeaesreesreesreebeesseessesenesseesaeas 12
4.6 Pantograph mechanical TEQUITCIMENLS ...........eerieruieriieiieteeeesttesteesteereeseeeesseesseesseesseesseessesssesseessens 14
4.7 Pantograph OPErating SYSTEIM.......ccuviruieriiiiiiieitiesteesteeteebeestestaesteesseesseessesssesseesseesseesseesseessesssesseesses 16
4.8 MiSCEllanCous TEQUITCITICIIS ........evueerveeriereeererseesteesseeseesseessesssesseeseessesssesssesseesseesseessesssenssesssesseessees 18
4.9 MaiNteNanCe TEQUITEIIICIILS .......ccuverueerteeteeterrerseesseesseenseesseassessaesseesseesesnsesssesssesseesseenseesesssenssenseessees 21
5. TESHUNG TEQUITCINICIIES ....veeuvieutreereeererseesteeseeseesestesseesseasseesseanseassesssesseenseensesnsesnsesssesseesseenseensenssenssenseensees 22
5.1 QUALITICALION TESTS ...vviiuviieiieeitieeieeeetee et e et e eteeeteeeateeebeeeaaeeebeesabeesasaaeaseseaseesaseesaseesssessaseesaseesnsaennss 22
5.2 ACCEPLANCE TESS .euveeueeriieiiieetiesttete et e te et e st e bt e bt ete e eeeaeesaeeeaeanteeneeemeeeseeeseeaseeseenseensesneesneesneenseeneeans 22
5.3 TNVESTIZALION TESS ..eueiieiiiiertieieete et ettt et et et et e te et esaeeste e bt et e eneeeseesseesbeeseenseeneesneesseesneenseenneans 23
5.4 COMDINEA EESES ...eeuveeueeeiieiiieitiertt ettt et e et et e bt e bt e teeteeatesaeesseanteenteenteeseesseeaseeaseenseensesneesneesneenseenseans 23
5.5 TSt CONTIGUIATION ..c.ueiiieiiietieie ettt ettt ettt sttt et e bt ea bt e st e et e e s bt e b e e bt embeemeesaeesbeenaeenseeneeans 23
5.6 Test and MEASUTING EQUIPITIENE ........eueeiiriieieetietietieeete e et eteeteeseeteeessestesbeeseeseeneenseaseseesseeseeneeneensenes 23
5.7 Test procedures and TEPOITS ........ccveevierieeeitieieeeteerteeteetteeeeeteeteebeeseessesseesseesseesseessesssesssesseesseesenns 23
5.8 INAIVIAUAL TSES.c..euvteuienieiiitirt ettt eb ettt st b et ebt et e e bt e bbbt et et nee 23
Annex A (informative) Single-arm pantograph terminology and components ..............cceeceervereerreerueennenne. 39
Annex B (informative) Two-arm and four-arm diamond type pantographs..............ecceeceeeierierveneeneenenn 41
Annex C (normative) Pantograph collector head preferred dimensions...........cocceceecvevievenineneneeienienennens 42
Annex D (normative) TeSt TEQUITCIMEIES .........eevereierieiieieeteeiesteesieesteeeeeaeseesseeseesseensesssesseesseeseensesnnesnns 43

X
Copyright © 2013 IEEE. All rights reserved.






IEEE Standard for Performance of DC
Overhead Current Collectors for Rail
Transit Vehicles

IMPORTANT NOTICE: IEEE Standards documents are not intended to ensure safety, health, or
environmental protection, or ensure against interference with or from other devices or networks.
Implementers 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.

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 provides minimum acceptable performance requirements for overhead current collectors used
for light rail vehicles, heavy rail vehicles, and trolley bus vehicles. Specific areas to be addressed include

oscillation of collectors, arcing and electrical transients, all weather operation, the wire/collector interface,
and dewirement and entanglement hazards.

1.2 Purpose

The purpose of this standard is to develop performance requirements for overhead current collectors on
transit vehicles to control hazards, improve performance and reliability, and reduce life cycle cost.
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