
IEEE Std 1184™-2006
(Revision of

IEEE 1184-1994)

IEEE Guide for Batteries for
Uninterruptible Power Supply Systems

I E E E
3 Park Avenue 
New York, NY 10016-5997, USA

29 September 2006

IEEE Power Engineering Society

Sponsored by the
Stationary Battery Committee





Recognized as an
American National Standard (ANSI)

IEEE Std 1184™-2006(R2011)
(Revision of

IEEE 1184-1994)

IEEE Guide for Batteries for 
Uninterruptible Power Supply Systems

Sponsor 

Stationary Battery Committee
of the
IEEE Power Engineering Society

Approved 11 September 2006

American National Standards Institute

Approved 30 March 2006

Reaffirmed 7 December 2011

IEEE SA-Standards Board



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

Copyright © 2006 by the Institute of Electrical and Electronics Engineers, Inc.
All rights reserved. Published 29 September 2006. Printed in the United States of America.

Second printing 22 February 2007. Equation 5 was corrected and cross references were correted on pages 20, 22, and
34.

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

National Electrical Code and NEC are both registered trademarks in the U.S. Patent & Trademark Office, owned by the
National Fire Protection Association, Incorporated.

Print: ISBN 0-7381-4958-4 SH95533
PDF: ISBN 0-7381-4959-4 SS95533

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.

Abstract: Various battery systems are discussed so that the user can make informed decisions on selection,
installation design, installation, maintenance, and testing of stationary standby batteries used in
uninterruptible power supply (UPS) systems. This guide describes how the UPS battery charging and
converter components can relate to the selection of the battery systems. Design requirements of the UPS
components are beyond the scope of this document. Battery back-up systems for dc-output rectifiers are also
beyond the scope of this document. .
Keywords: battery system, Ni-Cd batteries (Ni-Cd), uninterruptible power supply, UPS, valve-regulated
leadacid (VRLA), vented lead-acid batteries (VLA)
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Introduction

Our society’s increasing dependence on computerized information has resulted in the expanded use of
uninterruptible power systems (UPS) to ensure the integrity of essential power systems. These systems
require that stored energy be available to maintain operation. Although rotating inertia has at times been
used to store this energy, batteries remain the preferred method of energy storage for this purpose. An array
of battery designs and extensive technologies are available to the user. 

This guide is intended to inform the user of the various battery technologies available and some of the design
points to be considered when selecting a battery for UPS applications. Some of the battery design options
that result in volumetric efficiency may also result in reduced life. This guide can help the user to become
aware of which designs and operating procedures can result in optimum battery life. This guide is intended
to be used along with IEEE Std 485™, IEEE Recommended Practice for Sizing Lead-Acid Batteries for
Stationary Applications; IEEE Std 484™, IEEE Recommended Practice for Installation Design and
Installation of Vented Lead-Acid Batteries for Stationary Applications; IEEE Std 450™, IEEE
Recommended Practice for Maintenance, Testing, and Replacement of Vented Lead-Acid Batteries for
Stationary Applications; and IEEE Std 1106™, IEEE Recommended Practice for Installation, Maintenance,
Testing, and Replacement of Vented Nickel-Cadmium Batteries for Stationary Applications. 

Notice to users

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 shall not be responsible for identifying
patents or patent applications for which a license may be required to implement an IEEE standard or for
conducting inquiries into the legal validity or scope of those patents that are brought to its attention.

This introduction is not part of IEEE Std 1184-2006, IEEE Guide for Batteries for Uninterruptible Power Supply
Systems.
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1  

IEEE Guide for Batteries for 
Uninterruptible Power Supply Systems 

 

1. Overview 

1.1 Scope 

This guide discusses various battery systems so that the user can make informed decisions on selection, 
installation design, installation, maintenance, and testing of stationary standby batteries used in 
uninterruptible power supply (UPS) systems. This guide describes how the UPS battery charging and 
converter components can relate to the selection of the battery systems. Design requirements of the UPS 
components are beyond the scope of this document. Battery back-up systems for dc-output rectifiers are 
also beyond the scope of this document. While this document applies to all UPS systems, it may be 
impractical to implement some of its guidance and recommendations with small, self-contained systems, 
such as products intended to back up individual personal computers. 
 
This guide divides the available technologies into the following three main categories: 
 

⎯ Vented lead-acid batteries (VLA) 

⎯ Valve-regulated lead acid (VRLA) 

⎯ Ni-Cd batteries (Ni-Cd) 

 
For each category, the technology and the design of the battery are described in order to facilitate user 
selection. The specific advantages for particular applications are also listed. 

1.2 Purpose 

This guide is intended to assist those involved with battery systems for uninterruptible power supply 
systems. Proper design, installation, and maintenance will enable the user to manage the battery system for 
optimum operation and results. 
 
 
 
 
 


