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Abstract: Methods for defining the dc load and for sizing a lead-acid battery to supply that load
for stationary battery applications in full-float operations are described in this recommended
practice. Some factors relating to cell selection are provided for consideration. Installation,
maintenance, qualification, testing procedures, and consideration of battery types other than lead-
acid are beyond the scope of this recommended practice. Design of the dc system and sizing of
the battery charger(s) are also beyond the scope of this recommended practice.

Keywords: battery duty cycle, cell selection, dc load, full-float operation, IEEE 485, lead-acid
batteries, rated capacity, sizing, stationary applications, valve-regulated lead-acid (VRLA) cell,
vented battery

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

Copyright © 2011 by the Institute of Electrical and Electronics Engineers, Inc.
All rights reserved. Published 15 April 2011. 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 Electronics
Engineers, Incorporated.

PDF: ISBN 978-0-7381-6507-3 STD97052
Print: ISBN 978-0-7381-6508-0 STDPD97052

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.

Authorized licensed use limited to: Sogang University Loyola Library. Downloaded on April 20,2011 at 20:21:48 UTC from IEEE Xplore. Restrictions apply.



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
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Introduction

This introduction is not part of IEEE Std 485-2010, IEEE Recommended Practice for Sizing Lead-Acid Batteries for
Stationary Applications.

The storage battery is of primary importance for the satisfactory operation of generating stations,
substations, and other stationary applications. This recommended practice is based on commonly accepted
methods used to define the load and to ensure adequate battery capacity. The method described is
applicable to all installations and battery sizes.

The installations considered herein are designed for operation with a battery charger serving to maintain the
battery in a charged condition as well as to supply the normal dc load. This recommended practice does not
apply to “cycling” applications. (See IEEE P1660™/D9, June 2008 [B2]" subject to approval before this
revision is approved.)

This recommended practice was prepared by the Lead Acid Battery Sizing Working Group of the
Stationary Battery Committee. It may be used separately, but when combined with IEEE Std 450™-2002"
and IEEE Std 484™-2002 (for vented lead acid batteries) or IEEE Std 1187™-2002 and
IEEE Std 1188™-2005 (for valve-regulated lead-acid [VRLA] batteries), it will provide the user with a
general guide to designing, placing in service, and maintaining the applicable lead-acid battery installation.

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

* The numbers in brackets correspond to those of the bibliography in Annex J.
® Information on references can be found in Clause 2.
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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.

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/icee/interp/
index.html.

Patents

Attention is called to the possibility that implementation of this recommended practice may require use of
subject matter covered by patent rights. By publication of this recommended practice, 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 recommended practice 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 Recommended Practice for
Sizing Lead-Acid Batteries for
Stationary Applications

IMPORTANT NOTICE: This standard is not intended to ensure safety, security, health, or
environmental protection. 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

Methods for defining the dc load and for sizing a lead-acid battery to supply that load for stationary battery
applications in full float operations are described. Some factors relating to cell selection are provided for
consideration. Installation, maintenance, qualification, testing procedures, and consideration of battery
types other than lead acid are beyond the scope of this recommended practice. The design of the dc system
and sizing of the battery charger(s) are also beyond the scope of this recommended practice.

2. Normative references

The following referenced documents are indispensable for the application of this document (i.e., they must
be understood and used, so each referenced document is cited in text and its relationship to this document is
explained). For dated references, only the edition cited applies. For undated referenced, the latest edition of
the referenced document (including any amendments or corrigenda) applies.

IEEE Std 450™-2002, IEEE Recommended Practice for Maintenance, Testing, and Replacement of Vented
Lead-Acid Batteries for Stationary Applications.'*

! This publication is available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, Piscataway, NJ 08854, USA
(http://standards.ieee.org/).

? The IEEE standards or products referred to in this clause are trademarks owned by the Institute of Electrical and Electronics
Engineers, Incorporated.
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IEEE Std 485-2010
IEEE Recommended Practice for Sizing Lead-Acid Batteries for Stationary Applications

IEEE Std 484™-2002, IEEE Recommended Practice for Installation Design and Installation of Vented
Lead-Acid Batteries for Stationary Applications.

IEEE Std 1184™-2006, IEEE Guide for Batteries for Uninterruptible Power Supply Systems.

IEEE Std 1187™-2002 IEEE Recommended Practice for Installation Design and Installation of Valve-
Regulated Lead-Acid Storage Batteries for Stationary Applications.

IEEE Std 1188™-2005, IEEE Recommended Practice for Maintenance, Testing, and Replacement of
Valve-Regulated Lead-Acid (VRLA) Batteries for Stationary Applications.

3. Definitions

For the purposes of this document, the following terms and definitions apply. The IEEE Standards
Dictionary: Glossary of Terms & Definitions should be consulted for terms not defined in this clause.?

battery duty cycle: The sequence of loads a battery is expected to supply for specified time periods.
cell size: The rated capacity of a cell or the number of positive plates in a cell.

equalizing charge: A charge, at a level higher than the normal float voltage, applied for a limited period of
time, to correct inequalities of voltage, specific gravity, or state of charge that may have developed between
the cells during service.

full-float operation (float service): Operation of a direct current (dc) system in which the battery spends
the majority of the time on float charge with infrequent discharge. (The primary source of power is
normally the battery charger or rectifier.)

period: An interval of time in the battery duty cycle during which the current (or power) is assumed to be
constant for purposes of cell sizing calculations.

rated capacity (lead-acid): The capacity assigned to a cell by its manufacturer for a given discharge rate,
at a specified electrolyte temperature and specific gravity, to a given end-of-discharge voltage.

valve-regulated lead-acid (VRLA) cell: A lead-acid cell that is sealed with the exception of a valve that
opens to the atmosphere when the internal pressure in the cell exceeds atmospheric pressure by a
preselected amount. VRLA cells provide a means for recombination of internally generated oxygen and the
suppression of hydrogen gas evolution to limit water consumption.

vented battery: A battery in which the products of electrolysis and evaporation are allowed to escape to
the atmosphere as they are generated. These batteries are also commonly referred to as “flooded.”

4. Defining loads

4.1 General considerations

The duty cycle imposed on the battery by any of the conditions described herein will depend on the dc
system design and the requirements of the installation. The battery must supply the dc power requirements
when the following conditions occur:

3 The IEEE Standards Dictionary: Glossary of Terms & Definitions is available at http://shop.ieee.org/.
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