IEEE Std 1536™-2002

1536™

IEEE Standard for Rail Transit Vehicle
Battery Physical Interface

ANNRERRRNNNNRNNENRNNNNRNNNNNNNNRNNNNNNRNNRRE

IEEE Vehicular Technology Society

Sponsored by the
Rail Transit Vehicle Interface Standards Committee

<©IEEE

Published by
The Institute of Electrical and Electronics Engineers, Inc.

3 Park Avenue, New York, NY 10016-5997, USA
Print: SH95072

31 January 2003 PDF: SS95072

Documents

Document Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 18:39:06 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 1536-2002


http://www.avadocuments.com/doc/ieee-1536-2002
http://www.avadocuments.com/doc/ieee-1536-2002

IEEE Std 1536™-2002 (R2008)

IEEE Standard for Rail Transit Vehicle
Battery Physical Interface

Sponsor

Rail Transit Vehicle Interface Standards Committee
of the
IEEE Vehicular Technology Society

Reaffirmed 10 December 2008
Approved 10 December 2002

IEEE-SA Standards Board

Abstract: The maximum dimensional requirements of each battery tray for a specific number of
cells and battery capacity or performance rating are prescribed in this standard.

Keywords: battery tray, high discharge rate, low discharge rate, medium discharge rate, multi-cell
unit

The Institute of Electrical and Electronics Engineers, Inc.
3 Park Avenue, New York, NY 10016-5997, USA

Copyright © 2003 by the Institute of Electrical and Electronics Engineers, Inc.
All rights reserved. Published 31 January 2003. Printed in the United States of America.

IEEE is a registered trademark in the U.S. Patent & Trademark Office, owned by the Institute of Electrical and Electronic
Engineers, Incorporated.

Print: ISBN 0-7381-3509-7  SH95072
PDF: ISBN 0-7381-3510-0  SS95072

No part of this publication may be reproduced in any form, in an electronic retrieval system or otherwise, without the prior
written permission of the publisher.

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 18:39:06 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 1536-2002


http://www.avadocuments.com/doc/ieee-1536-2002
http://www.avadocuments.com/doc/ieee-1536-2002

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 develop-
ment 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 with-
out compensation. While the IEEE administers the process and establishes rules to promote fairness in the consensus devel-
opment process, the IEEE does not independently evaluate, test, or verify the accuracy of any of the information contained
in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or other dam-
age, 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 IS.”

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 revi-
sion 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 the advice of a com-
petent professional in determining the exercise of reasonable care in any given circumstances.

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 soci-
eties 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 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 addressed to:

Secretary, IEEE-SA Standards Board
445 Hoes Lane

P.O.Box 1331

Piscataway, NJ 08855-1331

USA

Note: Attention is called to the possibility that implementation of this standard may require use of subject mat-
ter 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 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.

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 1536-2002, IEEE Standard for Rail Transit Vehicle Battery Physical Interface.)

It is the intent of this standard to establish a limited number of agreed-upon standardized battery tray sizes
for each of two types of case material, polymeric and steel.

The user is advised that the use of this standard may increase the space required for the battery tray. This
impact should be evaluated if the space is at a premium on the vehicle.

This standard defines the maximum physical size and weight of nickel-cadmium (Ni-Cad) battery trays for
both polymeric and steel cells. The cells in the tray are made of polymeric or steel containers. The maximum
dimensional envelopes listed are for two to six cells and for capacities from 80 Ah to 240 Ah of “M” medium
and “H” (high) rate of discharge performance batteries as defined in IEC-60623. Other battery technologies
or “L” (low) or “X” (very high) rate of discharge Ni-Cad batteries are not covered in this standard.

This standard also addresses the battery compartment dimensional requirements to contain the battery tray
envelopes.

Since Ni-Cad batteries are manufactured with different plate technologies with different efficiencies even
though they may have the same capacities and same rate of discharge performance, the actual derating fac-
tors used for sizing batteries such as state of charge, temperature, etc. could vary. Therefore, the battery load
profile is provided to the battery manufacturer. The load profile is developed in accordance with 4.4.2 of
IEEE Std 1476™-2000. The authority maintains and updates the load profile information. It is the author-
ity’s responsibility to check that the existing battery continues to satisfy electrical requirements as the load
profile changes. The updated load profile should be readily available for the future procurement/replacement
of the battery of the vehicle/consist.

The Ni-Cad battery is electrically sized according to IEEE P1568™ 2

The authority maintains a record of the computations used to select the size and the rating, since the same
load profile can produce a number of battery choices with different ampere-hours and ratings. In order to
maintain interchangeability, it is important to keep the size, selection method, and parameters available for
future procurement/replacement of the battery. Should this information not be available, the authority will
need to develop a new load profile. The authority may allow the replacement of an existing battery that
meets the load profile with a physically different battery. It is the responsibility of the battery manufacturer
to submit the information needed for proper installation.

Participants

At the time this standard was being drafted, Working Group 10 of the IEEE Vehicular Technology/Rail Transit
Vehicle Interface Standards Committee had the following membership:

Stanley Kwa, Chair
Bruce Alexander Ted Mavronicolas Richard Niederberger
Bob Cerra Larry Meisner John Pesuit
Seyed Hosseini Lawrence Mirecki John Shea
Sachit Kakkar Alex Sinyak
#Information on references can be found in Clause 2
Copyright © 2003 IEEE. All rights reserved. Doou m ents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 18:39:06 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 1536-2002


http://www.avadocuments.com/doc/ieee-1536-2002
http://www.avadocuments.com/doc/ieee-1536-2002

The following members of the balloting committee voted on this standard. Balloters may have voted for
approval, disapproval, or abstention.

Marcos C. Albuquerque James R. Hoelscher Robert E. McHugh
Robert Anderson Paul E. Jamieson Kamel Mokhtech
Karl Berger Kevin D. Johnson Edwin A. Mortlock
Linda Sue Boehmer Don Kane William Petit
Robert J. DiSilvestro Ronald Kangas David R. Phelps
Jim Dietz Abe Kanner Venkat Rao Pindiprolu
John Ewing Stanley Kwa Alan F. Rumsey
Claude Gabriel John LaForce Louis Sanders
William Gallagher Ron Lawrence Gene Sansone
Harold C. Gillen David A. Male Alex Sinyak
Harvey Glickenstein Thomas J. McGean Thomas J. Sullivan
Yehuda Gross Arun Virginkar

When the IEEE-SA Standards Board approved this standard on 10 December 2002, it had the following

membership:
James T. Carlo, Chair
James H. Gurney, Vice Chair
Judith Gorman, Secretary
Sid Bennett Toshio Fukuda Nader Mehravari
H. Stephen Berger Arnold M. Greenspan Daleep C. Mohla
Clyde R. Camp Raymond Hapeman William J. Moylan
Richard DeBlasio Donald M. Heirman Malcolm V. Thaden
Harold E. Epstein Richard H. Hulett Geoffrey O. Thompson
Julian Forster* Lowell G. Johnson Howard L. Wolfman
Howard M. Frazier Joseph L. Koepfinger* Don Wright

Peter H. Lips

*Member Emeritus

Also included is the following nonvoting IEEE-SA Standards Board liaison:

Alan Cookson, NIST Representative
Satish K. Aggarwal, NRC Representative

Andrew Ickowicz
IEEE Standards Project Editor
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